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The Maudsley® Prescribing Guidelines in Psychiatry is now just one of several books in 
the Maudsley® Guidelines series. Since the publication of the 14th edition of the ‘big’ 
MPG, it has been joined by the Maudsley® Deprescribing Guidelines: Antidepressants, 
Benzodiazepines, Gabapentinoids and Z-drugs and by the Maudsley® Prescribing 
Guidelines for Mental Health Conditions in Physical Illness. These books cover some 
of the ground usually tackled in the main MPG but in much greater detail. In an effort 
to reduce repetition we have, in this 15th edition, left out (or let out) sections on such 
subjects as delirium, psychotropics in surgery and alternative routes of antidepressant 
administration and considerably reduced the size of sections on stopping psychotropics. 
What space has been made available by these changes has been filled by new sections 
on, for example, premenstrual syndrome, menopause, gambling disorder, ADHD in 
adults and relational aspects of prescribing practice.

This 15th edition of the MPG appears at a time when there is a growing antipathy 
towards the use of psychotropic drugs in mental illness. The prescribing advice given 
here assumes a decision to prescribe has already been made and so, to a large extent, we 
skirt the issue of whether or not prescribing is necessarily the right thing to do. 
Nonetheless, we do acknowledge that drug treatment is not always the best treatment 
for everyone in every situation. There are of course a range of effective non-drug treat-
ments for mental health problems. The advice and guidance given in this and previous 
editions is aimed at optimising prescribing practice rather than promoting prescribing 
per se.

As ever, I and my fellow authors are indebted to a large number of expert contributors 
who have enabled us to provide information and guidance on such a wide range of topics; 
a feature that is possibly unique to the Maudsley® Prescribing Guidelines in Psychiatry. 
Sincere thanks are also due to Ivana Clark, the managing editor of this edition.

Even though some sections have been transplanted to other books in The Guidelines 
series, the scope of this edition is greater than the last and, as a consequence, it is a 
weightier book. It is probably worth pointing out that a special effort has been made to 
be economic with words and references although I suspect this is of little consolation to 
those lugging the book from ward to ward or home to hospital. It is the ‘big’ MPG, 
after all.

David M. Taylor
January 2025
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Chapter 1

ANTIPSYCHOTIC DRUGS

General introduction

Classification of antipsychotics

Before the 1990s, antipsychotics (or major tranquillisers as they were then known) 
were classified according to their chemistry. The first antipsychotic, chlorpromazine, 
was a phenothiazine compound – a tricyclic structure incorporating a nitrogen and a 
sulphur atom. Further phenothiazines were generated and marketed, as were chemically 
similar thioxanthenes such as flupentixol. Later, entirely different chemical structures 
were developed according to pharmacological paradigms. These included butyrophe-
nones (haloperidol), diphenylbutylpiperidines (pimozide) and substituted benzamides 
(sulpiride, amisulpride).

Chemical classification remains useful but is rendered somewhat redundant by the 
broad range of chemical entities now available and by the absence of any clear structure–
activity relationships for newer drugs. The chemistry of some older drugs does relate 
to their propensity to cause movement disorders. Piperazine phenothiazines (e.g. 
fluphenazine, trifluoperazine), butyrophenones and thioxanthenes are most likely to 
cause extrapyramidal effects, while piperidine phenothiazines (e.g. pipotiazine) and 
benzamides are the least likely. Aliphatic phenothiazines (e.g. chlorpromazine) and 
diphenylbutylpiperidines (pimozide) are perhaps somewhere in between.

Relative liability for inducing extrapyramidal side effects (EPSEs) was originally the 
primary factor behind the typical/atypical classification. Clozapine had long been 
known as an atypical antipsychotic on the basis of its low liability to cause EPSEs and 
its failure in animal-based antipsychotic screening tests. Its remarketing in 1990 sig-
nalled the beginning of a series of new medications, all of which were introduced 
with claims (to varying degrees of accuracy) of ‘atypicality’. Of these medications, per-
haps only clozapine, and possibly quetiapine, is completely atypical, seemingly having a 
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very low or zero liability for extrapyramidal symptoms (EPS). Others show dose-related 
effects, although, unlike with typical drugs, therapeutic activity can usually be achieved 
without EPSEs. This is possibly the real distinction between typical and atypical drugs: 
the ease with which a dose can be chosen within the licensed dosage range that is effec-
tive but does not cause EPSEs (for example, compare haloperidol with olanzapine).

The typical/atypical dichotomy does not lend itself well to classification of antipsy-
chotics in the middle ground of EPSE liability. Thioridazine was widely described as 
atypical in the 1980s but is a ‘conventional’ phenothiazine. Sulpiride was marketed as 
an atypical but is often classified as typical. Risperidone, at its maximum dose of  
16mg/day, is just about as ‘typical’ as a drug can be. Alongside these difficulties is the 
fact that there is nothing either pharmacologically or chemically which clearly binds 
these so-called atypicals together as a group, save perhaps a general but not universal 
finding of preference for D2 receptors outside the striatum. Nor are atypicals charac-
terised by improved efficacy over older drugs (clozapine and one or two others excepted) 
or the absence of hyperprolactinaemia (which is usually worse with risperidone, pali-
peridone and amisulpride than with typical drugs). Lastly, some more recently intro-
duced agents (e.g. pimavanserin, xanomeline) have antipsychotic activity and do not 
cause EPS but have almost nothing in common with other atypicals in respect to chem-
istry, pharmacology or adverse-effect profile.

In an attempt to get round some of these problems, typicals and atypicals were reclas-
sified as first- or second-generation antipsychotics (FGA/SGA). All drugs introduced 
since 1990 are classified as SGAs (i.e. all atypicals) but the new nomenclature dispenses 
with any connotations regarding atypicality, whatever that may mean. However, the 
FGA/SGA classification remains problematic because neither group is defined by any-
thing other than time of introduction – hardly the most sophisticated pharmacological 
classification system. Perhaps more importantly, date of introduction is often wildly 
distant from date of first synthesis. Clozapine is one of the oldest antipsychotics (syn-
thesised in 1959) while olanzapine is hardly in its first flush of youth, having first been 
patented in 1971. These two drugs are of course SGAs, apparently the most modern of 
antipsychotics.

In this edition of the Maudsley Prescribing Guidelines, we conserve the FGA/SGA 
distinction more because of convention than some scientific basis. Also, we feel that 
most people know which drugs belong to each group – it thus serves as a useful short-
hand. However, it is clearly more sensible to consider the properties of individual anti
psychotics when choosing drugs to prescribe or in discussions with patients and carers. 
With this in mind, the use of Neuroscience-based Nomenclature (NbN)1 – a naming 
system that reflects pharmacological activity – is strongly recommended.

Choosing an antipsychotic

In the UK, the National Institute for Health and Care Excellence (NICE) guideline for 
medicines adherence2 recommends that patients should be as involved as possible in 
decisions about the choice of medicines that are prescribed for them, and that clinicians 
should be aware that illness beliefs and beliefs about medicines influence adherence. 
Consistent with this general advice that covers all healthcare, the NICE guideline for 
schizophrenia emphasises the importance of patient choice rather than specifically rec-
ommending a class or individual antipsychotic as first-line treatment.3
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Antipsychotics are effective in both the acute and maintenance treatment of schizo-
phrenia and other psychotic disorders. They differ in their pharmacology, pharmacoki-
netics, overall efficacy/effectiveness and tolerability, and, perhaps more importantly, 
response and tolerability differ between patients. This variability of individual response 
means that there is no clear first-line antipsychotic medication that is preferable for all.

Relative efficacy

After the publication of the independent CATIE4 and CUtLASS5 studies, the World 
Psychiatric Association reviewed the evidence relating to the relative efficacy of 51 
FGAs and 11 SGAs and concluded that, if differences in EPS could be minimised (by 
careful dosing) and anticholinergic use avoided, there was no convincing evidence to 
support any advantage for SGAs over FGAs.6 As a class, SGAs may have a lower pro-
pensity for EPS and tardive dyskinesia (TD),7 but this was somewhat offset by a higher 
propensity to cause metabolic adverse effects. A meta-analysis of antipsychotic medica-
tions for first-episode psychosis8 found few differences between FGAs and SGAs as 
groups of drugs but minor advantages for olanzapine and amisulpride individually. A 
later network meta-analysis of first-episode studies found small efficacy advantages for 
olanzapine and amisulpride and overall poor performance for haloperidol.9

When individual non-clozapine SGAs are compared, summary data suggest that 
olanzapine is marginally more effective than aripiprazole, risperidone, quetiapine and 
ziprasidone, and that risperidone has a minor advantage over quetiapine and  
ziprasidone.10 FGA-controlled trials also suggest an advantage for olanzapine, risperi-
done and amisulpride over older drugs.11,12 A network meta-analysis13 broadly con-
firmed these findings, ranking amisulpride second behind clozapine and olanzapine 
third. These three drugs were the only ones to show clear efficacy advantages over 
haloperidol. The magnitude of differences was again small (but potentially substantial 
enough to be clinically important)13 and must be weighed against the very different 
adverse effect profiles associated with individual antipsychotics. A 2019 network meta-
analysis of 32 antipsychotics14 ranked amisulpride as the most effective drug for posi-
tive symptoms and clozapine as the best for both negative symptoms and overall 
symptom improvement. Olanzapine and risperidone were also highly ranked for posi-
tive symptom response. The greatest (beneficial) effect on depressive symptoms was 
seen with sulpiride, clozapine, amisulpride, olanzapine and the dopamine partial ago-
nists, perhaps reflecting the relative absence of neuroleptic-induced dysphoria common 
to most FGAs.15 In the longer term, olanzapine may have advantages over some other 
antipsychotics.16 There was a tendency for more recently introduced drugs to have a 
lower estimated efficacy – a phenomenon that derives from the substantial increase in 
placebo response since 1970.17

Clozapine is clearly the drug of choice in refractory schizophrenia,18 although 
bizarrely, this is not a universal finding,19 probably because of the biased nature and 
quality of many active–comparator trials.20,21

Both FGAs and SGAs are associated with a number of adverse effects. These include 
weight gain, dyslipidaemia, increases in plasma glucose/diabetes,22,23 hyperprolactinae-
mia, hip fracture,24 sexual dysfunction, EPS including neuroleptic malignant syn-
drome,25 anticholinergic effects, venous thromboembolism (VTE),26 sedation and 
postural hypotension. The exact profile is drug specific (see individual sections on 
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specific adverse effects), although comparative data are not robust27 (see large-scale 
meta-analyses13,28 for rankings of some adverse-effect risks).

Adverse effects are a common reason for treatment discontinuation,29 particularly 
when efficacy is poor.13 Patients do not always spontaneously report adverse effects, 
however,30 and psychiatrists’ views of the prevalence and importance of adverse effects 
differ markedly from patient experience.31 Systematic enquiry, together with a physical 
examination and appropriate biochemical tests, is the only way accurately to assess 
their presence and severity or perceived severity. Patient-completed checklists such as 
the Glasgow Antipsychotic Side-effect Scale (GASS)32 can be a useful first step in this 
process. The clinician-completed Antipsychotic Non-Neurological Side-Effects Rating 
Scale facilitates more detailed and comprehensive assessment.33

Non-adherence to antipsychotic treatment is common and here the guaranteed medi-
cation delivery associated with depot/long-acting injectable antipsychotic preparations 
(LAIs) is unequivocally advantageous. In comparison with oral antipsychotics, there is 
strong evidence that depots are associated with a reduced risk of relapse and  
rehospitalisation,34–36 although randomised controlled trials (RCTs) do not always 
reflect this difference.37 Any logical assessment of the benefits of LAIs and the damage 
caused by relapse would conclude that LAIs should be first-line treatments, rather than 
reserved for those who have already relapsed on oral medication. Moreover, the wider 
use of SGA LAIs has to some extent changed the image of depots, which were some-
times perceived as punishments for miscreant patients. Their tolerability advantage 
probably relates partly to the better definition of their therapeutic dose range, meaning 
that the optimal dose is more likely to be prescribed (compare aripiprazole, with a 
licensed dose 300mg or 400mg/month, with flupentixol, which has a licensed dose in 
the UK of 50mg every 4 weeks to 400mg/week). The optimal dose of flupentixol is 
around 40mg every 2 weeks28 – just 5% of the maximum allowed.

As already mentioned, for patients whose symptoms have not responded sufficiently 
to adequate, sequential trials of two or more antipsychotic drugs, clozapine is the most 
effective treatment.38–40 Its use in these circumstances is recommended by NICE3 and 
probably every schizophrenia guideline besides. The biological basis for the superior 
efficacy of clozapine is uncertain.41 Olanzapine should probably be one of the two 
drugs used before clozapine.10,42 A case might also be made for a trial of amisulpride: it 
has a uniformly high ranking in meta-analyses and one trial found continuation with 
amisulpride to be as effective as switching to olanzapine.43 This same trial also sug-
gested clozapine might be best placed as the second drug used, given that switching 
provided no benefit over continuing with the first prescribed drug.

This chapter covers the treatment of schizophrenia with antipsychotic drugs, the 
relative adverse effect profile of these drugs and how adverse effects can be managed.
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General principles of prescribing

■■ The lowest possible dose should be used. For each patient, the dose should be titrated 
to the lowest known to be effective (see section on minimum effective doses in this 
chapter). Dose increases should then take place only after 1–2 weeks of assessment, 
during which the patient is clearly showing poor or no response.

■■ With regular dosing of LAIs, plasma levels rise for at least 6–12 weeks after initiation, 
even without a change in dose (see section on depot pharmacokinetics in this chap-
ter). Dose increases during this time are therefore difficult to evaluate. The preferred 
method is to establish efficacy and tolerability of oral medication at a particular dose 
and then give the equivalent dose of the oral drug in LAI form. Where this is not pos-
sible, the target dose of LAI for an individual should be the dose established to be 
optimal in clinical trials (although such data are not always available for older LAIs).

■■ Antipsychotic LAIs provide better relapse protection than oral treatment. LAIs should 
be used as first-line treatment aimed at preventing relapse. They should not be 
reserved only for those who have already relapsed on oral treatment.

■■ Clozapine should be offered as soon as treatment resistance is apparent. The sooner 
clozapine is prescribed, the more effective it will be.

■■ For the large majority of patients, the use of a single antipsychotic (with or without 
additional mood stabiliser or sedatives) is recommended. Apart from some excep-
tional circumstances (e.g. clozapine augmentation or adjunctive aripiprazole for 
prolactin elevation) antipsychotic polypharmacy should generally be avoided 
because of the increased adverse-effect burden and risks associated with QT prolon-
gation and sudden cardiac death (see section on antipsychotic polypharmacy in this 
chapter).

■■ Combinations of antipsychotics should only be used where response to a single anti
psychotic (including clozapine) has been clearly demonstrated to be inadequate. In 
such cases, the effect of the combination against target symptoms and on adverse 
effects should be carefully evaluated and documented. Where there is no clear benefit, 
treatment should revert to single antipsychotic therapy.

■■ In general, antipsychotics should not be used as ‘when necessary’ sedatives. Time-
limited prescriptions of benzodiazepines or general sedatives (e.g. promethazine) are 
preferred (see section on rapid tranquillisation in this chapter).

■■ Response to antipsychotic drug treatment should be assessed using recognised rating 
scales and outcomes documented in patients’ records.

■■ Those receiving antipsychotics should undergo close monitoring of physical health 
(including blood pressure, pulse, ECG, plasma glucose and plasma lipids; see appro-
priate sections in this chapter).

■■ When withdrawing antipsychotics, reduce the dose slowly in a hyperbolic regimen, 
which minimises the risks of withdrawal symptoms and rebound psychosis.

Note  – this section is not referenced. Please see relevant individual sections in this 
chapter for detailed and referenced guidance.
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Antipsychotics – minimum effective doses

Table 1.1 suggests the minimum dose of individual antipsychotics likely to be effective 
in first- or multi-episode schizophrenia. Most patients will respond to the dose sug-
gested, although others may require higher doses. Given the variation in individual 
response, all doses should be considered approximate. Primary references are provided 
where available, but some consensus opinion has also been used. Only oral treatment 
with commonly used drugs is covered.

Table 1.1  Minimum effective dose/day – antipsychotics

Drug First episode Multi-episode

First-generation

Chlorpromazine1 200mg* 300mg

Haloperidol2–6 2mg 4mg

Sulpiride7 400mg* 800mg

Trifluoperazine8,9 10mg* 15mg

Second-generation

Amisulpride10,11 300mg* 400mg*

Aripiprazole6,12–16 10mg 10mg

Asenapine6,16,17 5mg* 10mg

Blonanserin18 Not known 8mg

Brexpiprazole19,20 2mg* 4mg

Cariprazine21,22 1.5mg* 1.5mg

Clotiapine23,24 Not known 120mg

Iloperidone6,16,25 4mg* 8mg

Lumateperone26 Not known 42mg*

Lurasidone6,27 40mg HCl/37mg base* 40mg HCl/37mg base

Olanzapine6,28–31 5mg 7.5mg

Paliperidone16 3mg* 3mg

Pimavanserin32–34 Not known 34mg**

Quetiapine35,36 150mg* (but higher doses often used37) 300mg IR

500mg MR38

Risperidone3,6,39–42 2mg 4mg

Xanomeline43,44 200mg* 200mg*

Ziprasidone6,15,45–47 40mg* 80mg

* Estimate – too few data available.
** US Food and Drug Administration-approved for Parkinson’s disease psychosis; dose in schizophrenia not clear.
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Quick reference for licensed maximum doses

Table 1.2 lists the licensed maximum doses of antipsychotics according to the European 
Medicines Agency, as of January 2025.1

Table 1.2  Maximum doses of antipsychotics according to European Medicines Agency labelling.1

Drug Maximum dose

FGAs – oral

Chlorpromazine 1000mg/day

Flupentixol 18mg/day

Haloperidol 20mg/day

Levomepromazine 1200mg/day

Pericyazine 300mg/day

Perphenazine 24mg/day (64mg/day hospitalised patients)

Pimozide 20mg/day

Sulpiride 2400mg/day

Trifluoperazine 20mg/day (maximum dose not formally specified)

Zuclopenthixol 150mg/day

SGAs – oral

Amisulpride 1200mg/day

Aripiprazole 30mg/day

Asenapine 20mg/day (sublingual)

Cariprazine 6mg/day

Clozapine 900mg/day

Lurasidone 160mg (HCl)/148mg (base)/day

Olanzapine 20mg/day

Paliperidone 12mg/day

Quetiapine 750mg/day schizophrenia (800mg/day MR)

800mg/day bipolar disorder

Risperidone 16mg/day

Sertindole 24mg/day

Long-acting injections

Aripiprazole 1-monthly 400mg/month (SPC implies ‘every 4 weeks’)

Aripiprazole 2-monthly 960mg/2 months (SPC states ’every 56 days’)

Flupentixol decanoate 400mg/week

Haloperidol decanoate 300mg/4 weeks

Olanzapine pamoate 300mg/2 weeks

Paliperidone palmitate 1-monthly 150mg/month

Paliperidone palmitate 3-monthly 525mg/3 months

(Continued)
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Table 1.3 lists the licensed maximum doses of antipsychotics available outside the 
EU, according to the US Food and Drug Administration, where available (as of 
December 2024).2

Table 1.2  (Continued)

Drug Maximum dose

Paliperidone depot 6-monthly 1000mg/6 months

Risperidone (Consta®) 50mg/2 weeks

Risperidone (Okedi®) 100mg/4 weeks

Zuclopenthixol decanote 600mg/week

Table 1.3  Licensed maximum doses of antipsychotics, according to US Food and Drug Administration labelling, 
where available.2

Drug Maximum dose

FGAs – oral

Fluphenazine 40mg/day

Thiothixene 60mg/day

SGAs – oral

Blonanserin* 24mg/day3

Brexpiprazole 4mg/day

Iloperidone 24mg/day

Lumateperone 42mg/day

Molindone 225mg/day

Perospirone** 48mg/day

Pimavanserin 34mg/day

Xanomeline and trospium chloride 250mg/60mg/day

Ziprasidone 160mg/day

Long-acting injections

Aripiprazole lauroxil (Aristada Initio®)† 675mg

Aripiprazole lauroxil (Aristada®) 882mg/month or 1064mg/2 months

Fluphenazine decanoate 100mg/14 days

Risperidone (Uzedy®) 125mg/month or 250mg/2 months

Risperidone (Rykindo®) 50mg/2 weeks

Transdermal patch

Asenapine 7.6mg/24hr

Blonanserin* 80mg/24hr patch4

* Available only in China, Japan and South Korea at the time of writing.
** Available only in Japan at the time of writing.
† Used to initiate treatment with Aristada, not for repeat dosing.
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Equivalent doses

Knowledge of equivalent dosages is useful when switching between FGAs. Estimates of 
‘neuroleptic’ or ‘chlorpromazine’ equivalence, in mg/day, between these medications 
are based on clinical experience, expert panel opinion (using various methods) and any 
dopamine binding studies available.

Table  1.4 provides approximate equivalent doses for FGAs.1–3 The values given 
should be seen as a rough guide when switching from one FGA to another and are no 
substitute for clinical titration of the new medication dose against adverse effects and 
response.

Equivalent doses of SGAs may be less clinically relevant, as these medications tend to 
have better defined, evidence-based licensed dose ranges. There are several different ways 
of calculating equivalence based on, for example, defined daily dose,4 minimum effective 
dose5,6 and average dose.7 These methods give different estimates of equivalence. A very 
rough guide to equivalent SGA daily dosages is given in Table 1.5.3,6–10 There is consider-
able disagreement about exact equivalencies, even among the references cited here. 
Clozapine is not included because this has a distinct initial titration schedule and a high 
dose–plasma level variability and because it probably has a different mechanism of action.

Comparing potencies of FGAs with SGAs introduces yet more uncertainty in respect 
to dose equivalence. Very approximately, 100mg chlorpromazine is equivalent to 1.5mg 
risperidone.3 An online calculator is available from the American Association of 
Psychiatric Pharmacists.11

Table 1.4  Equivalent doses of first-generation antipsychotic medications.

Drug Equivalent dose (consensus) Range of values in literature

FGAs – oral

Chlorpromazine 100mg/day Reference

Flupentixol 3mg/day 2–3mg/day

Fluphenazine 2mg/day 1–5mg/day

Haloperidol 2mg/day 1.5–5mg/day

Pericyazine 10mg/day 10mg/day

Perphenazine 10mg/day 5–10mg/day

Pimozide 2mg/day 1.33–2mg/day

Sulpiride 200mg/day 133–300mg/day

Trifluoperazine 5mg/day 2.5–5mg/day

Zuclopenthixol 25mg/day 25–60mg/day

FGAs – long-acting injections

Flupentixol decanoate 10mg/week 10–20mg/week

Fluphenazine decanoate 5mg/week 1–12.5mg/week

Haloperidol decanoate 15mg/week 5–25mg/week

Zuclopenthixol decanoate 100mg/week 40–100mg/week
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Table 1.5  Second-generation antipsychotics – approximate equivalent doses.3–10

Drug Approximate equivalent dose

SGAs – oral

Amisulpride 400mg

Aripiprazole 15mg

Asenapine 10mg

Blonanserin ~

Brexpiprazole 2mg

Cariprazine 1.5mg

Clotiapine 100mg

Iloperidone 12mg

Lumateperone 21mg*

Lurasidone 80mg (74mg base)

Melperone 300mg

Molindone 50mg

Olanzapine 10mg

Pimavaserin 17mg*

Quetiapine 400mg

Risperidone 4mg

Sertindole 10mg*

Xanomeline ~

Ziprasidone 80mg

SGAs – long-acting injections

Aripiprazole 1-monthly 300mg/month

Aripiprazole lauroxil 441mg every 2 months

Olanzapine pamoate 405mg/4 weeks

Paliperidone palmitate 100mg/month

Risperidone (Consta) 50mg/2 weeks

Risperidone (Okedi) 100mg/4 weeks

Risperidone (Uzedy) 100mg/month or 200mg every 2 months

Transdermal patch

Asenapine 5.7mg/24 hr

~ Unknown equivalence at time of writing.
* Expert consensus recommendation.
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High-dose antipsychotic medication: prescribing and monitoring

‘High-dose’ antipsychotic medication can result from the prescription of either a single 
antipsychotic medication at a dose above the recommended maximum or two or more 
antipsychotic medications concurrently that, when expressed as a percentage of their 
respective maximum recommended doses and added together, results in a cumulative 
dose of more than 100%.1 In clinical practice, antipsychotic polypharmacy and prn 
antipsychotic medication are strongly associated with high-dose prescribing.2,3

Efficacy

There is no firm evidence that high doses of antipsychotic medication are any more 
effective than standard doses for schizophrenia. This holds true for the use of antipsy-
chotic medication for rapid tranquillisation, relapse prevention, persistent aggression 
and the management of acute psychotic episodes.1 Nevertheless, the prescription of 
high-dose antipsychotic medication remains relatively common in clinical practice.4–6 In 
the UK, the national audit of schizophrenia in 2013, reporting on prescribing practice 
for over 5,000 predominantly community-based patients, found that, overall, 10% 
were prescribed a high dose of antipsychotic medication.7 A 2022 audit of adult inpa-
tients in mental health services8 found that in over 4,000 patients on acute adult wards, 
just under 10% were prescribed high-dose antipsychotic medication, and for over 
2,000 patients on forensic wards, the respective figure was 13%. In both settings, a 
high-dose prescription was predominantly a consequence of combined antipsychotic 
medications.

Examination of the dose–response effects of a variety of antipsychotic medications 
has not found any evidence of greater efficacy for doses above accepted licensed 
ranges.9,10 Efficacy appears to be optimal at relatively low doses, such as 4mg/day 
risperidone,11 300mg/day quetiapine,12 and olanzapine 10mg.13,14 Similarly, treatment 
with LAI risperidone at a dose of 100mg 2-weekly offers no benefits over 50mg 
2-weekly,15 and 320mg/day ziprasidone16 is no better than 160mg/day. All currently 
available antipsychotic medications (with the possible exception of clozapine) exert 
their antipsychotic effect primarily through antagonism (or partial agonism) at post-
synaptic dopamine receptors. But there is increasing evidence that refractory symptoms 
in some patients with treatment-resistant schizophrenia may not be driven by dysfunc-
tion of dopamine pathways,17–20 so prescribing a higher dosage to increase dopamine 
blockade in such patients would seem to be of uncertain value.

Dold and colleagues21 conducted a meta-analysis of RCTs that compared continua-
tion of standard-dose antipsychotic medication with dose escalation in patients whose 
schizophrenia had proved to be unresponsive to a prospective trial of standard-dose 
pharmacotherapy with the same antipsychotic medication. In this context, there was no 
evidence of any benefit associated with the increased dosage. In a study of patients with 
first-episode schizophrenia, increasing the dose of olanzapine up to 30mg/day and the 
dose of risperidone up to 10mg/day in those cases where the illness was non-responsive 
to treatment with standard doses yielded only a 4% absolute increase in overall response 
rate. Switching to an alternative antipsychotic, including clozapine, was considerably 
more successful.22
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A small number of RCTs have examined the efficacy of high versus standard dosage 
in patients with treatment-resistant schizophrenia (TRS).1 Some have demonstrated 
benefit23 but the majority of these studies are old, the number of patients randomised 
is small and study design is poor by current standards. Some studies used daily doses 
equivalent to more than 10g chlorpromazine. One small (n = 12) open study of high-
dose quetiapine (up to 1400mg/day) in refractory schizophrenia found modest benefits 
in a third of patients24 but other, larger studies of quetiapine for such patients have 
shown no benefit for higher doses.22,23 A further RCT of high-dose olanzapine (up to 
45mg/day) versus clozapine for TRS found similar efficacy for the two treatments but 
concluded that, given the small sample size, it would be premature to conclude that 
they were equivalent.25 Subsequent systematic reviews of relevant studies addressing 
high-dose olanzapine for TRS have similarly concluded that while such a regimen may 
be superior to other, non-clozapine antipsychotic medications, it may be seen as a safe 
and effective alternative for refractory illness only when clozapine use is not 
appropriate.26,27

Perhaps the most comprehensive systematic analysis of dose–response28 largely con-
firmed the observation that the dose–response curve reaches a plateau above a certain 
dose for nearly all antipsychotic medications, with the possible exceptions of olanzap-
ine and lurasidone. (With these two medications there is some evidence that doses at the 
upper end of the licensed range are somewhat more effective than lower doses.)14,29 This 
systematic review also suggested that the doses above which no additional benefit was 
likely (e.g. risperidone 6.3mg/day; quetiapine 482mg/day) were somewhat higher than 
the doses of optimal efficacy previously determined (see above). Importantly, however, 
there was no evidence to support the use of doses of any antipsychotic medication 
above its licensed dose range.

Consensus panel recommendations are broadly in line with clinical trial out-
comes. A 2023 international consensus study30 suggested maximum effective doses 
exceeded licensed doses in only two cases: olanzapine (30mg/day) and quetiapine  
(800mg/day).

A 2023 systematic review of dose–response relationships31 found that the effect of all 
antipsychotics reached a plateau within the licensed dose range, with the possible 
exceptions of lumateperone, olanzapine and lurasidone.

Adverse effects

The majority of adverse effects associated with antipsychotic treatment are dose-
related.32 These include EPS,31 weight gain,33 sedation, postural hypotension, anticho-
linergic effects, QTc prolongation34 and coronary heart disease mortality.35–38 High-dose 
antipsychotic treatment is clearly associated with a greater adverse-effect burden.16,35,39–41 
There is some evidence that antipsychotic dose reduction from a very high (mean 
2253mg chlorpromazine equivalents per day) to a high (mean 1315mg chlorpromazine 
equivalents per day) dose can lead to improvements in cognition and negative 
symptoms.42
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■■ The use of high-dose antipsychotic medication should be an exceptional clinical practice and 
only ever employed when adequate trials of such medication (including clozapine) at standard 
dosage have failed.

■■ If high-dose antipsychotic medication is prescribed, it should be standard practice to review and 
document the target symptoms, therapeutic response and adverse effects, ideally using 
validated rating scales, so that there is ongoing consideration of the risk–benefit balance for the 
patient. Close physical monitoring (including ECG) is essential.

Recommendations

Before using high doses, ensure that:

■■ Sufficient time has been allowed for response (see section on ‘time to response’).
■■ There have been adequate trials of at least two different antipsychotic medications (including, if 
possible, olanzapine), conducted sequentially.

■■ Clozapine has failed or not been tolerated because of agranulocytosis or other serious adverse 
effects. Most other adverse effects can be managed. A small proportion of patients may also 
decline to take clozapine.

Prescribing high-dose antipsychotic medication

The decision to prescribe high doses should:

■■ Be made by a senior psychiatrist.
■■ Involve the multidisciplinary team.
■■ Be done, if possible, with a patient’s informed consent.

Process

■■ Rule out contraindications (e.g. ECG abnormalities, hepatic impairment).
■■ Consider and minimise any risks posed by concomitant medication (e.g. potential to cause QTc 
prolongation, electrolyte disturbance or pharmacokinetic interactions via CYP inhibition).

■■ Document the decision to prescribe high dosage in the clinical notes, together with a 
description of the target symptoms. The use of an appropriate rating scale is advised.

■■ Adequate time for response should be allowed after each dosage increment before a further 
increase is made.

Monitoring

■■ Physical monitoring should be carried out as outlined in the section on ‘monitoring’.
■■ All patients on high doses should have regular ECGs (at baseline, when steady-state serum 
levels have been reached after each dosage increment, and then every 6–12 months). Additional 
biochemical/ECG monitoring is advised if drugs that are known to cause electrolyte disturbances 
or QTc prolongation are subsequently co-prescribed.

■■ Target symptoms should be assessed after 6 weeks and 3 months. If insufficient improvement in 
these symptoms has occurred, the dose should be decreased to the normal range.
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Combined antipsychotics (antipsychotic polypharmacy)

In psychiatric practice, prescriptions for combined antipsychotic medications are com-
mon1–3 and often long term.4 The medications combined are likely to include LAI anti
psychotic preparations,5,6 quetiapine7 and FGAs,8 the last of these perhaps reflecting the 
frequent use of haloperidol and chlorpromazine as prn medications.

Poor response to antipsychotic monotherapy

A national clinical audit conducted in the UK in 20229 found that by far the most 
common reason recorded for prescribing regular, combined antipsychotic medications 
was an insufficient response to antipsychotic monotherapy. The use of combined anti
psychotic medications has been found to be associated with younger patient age, male 
gender, increased illness severity, complexity and chronicity, as well as poorer function-
ing, inpatient status and a diagnosis of schizophrenia.2,7,10–12 These associations largely 
reinforce the notion that antipsychotic polypharmacy is used where schizophrenia has 
proved to be refractory to trials of antipsychotic monotherapy.10,13–15

Importantly, there is a lack of robust evidence that the efficacy of combined antipsy-
chotic medications is superior to treatment with a single antipsychotic.16,17 A meta-
analysis of 16 RCTs in schizophrenia, comparing augmentation with a second 
antipsychotic with continued antipsychotic monotherapy, found that combining anti
psychotic medications lacked double-blind/high-quality evidence of efficacy.18 In addi-
tion, in patients with schizophrenia, the effects of a change back from antipsychotic 
polypharmacy to monotherapy, even when carefully conducted, are uncertain. The 
findings of two randomised studies suggested that the majority of patients may be suc-
cessfully switched from antipsychotic polypharmacy to monotherapy without loss of 
symptom control,19,20 and an open-label trial in institutionalised patients with chronic 
psychotic disorders found that such a switch did not increase the likelihood of relapse.21 
However, an RCT in outpatients with schizophrenia reported greater increases in symp-
toms 6  months after a switch from two co-prescribed antipsychotic medications to 
one,22 although the expectation is that such exacerbations can be successfully 
managed.19

Long-term antipsychotic treatment

A non-interventional, population-based study in Hungary sought to compare the effec-
tiveness of antipsychotic monotherapy with the use of combined antipsychotic medica-
tions over a 1-year observation period.

While the results provided evidence for the superiority of monotherapy over poly
pharmacy for SGAs in terms of all-cause treatment discontinuation in schizophrenia, 
polypharmacy was associated with a lower likelihood of mortality and psychiatric  
hospitalisations.23 Similarly, a 20-year observational study in Finland reported on the 
risk of rehospitalisation in a cohort of 62,250 hospital-treated patients with schizo-
phrenia. To minimise selection bias, the investigators used within-individual analyses, 
with each patient used as their own control. The main finding was that antipsychotic 
combinations, particularly those including clozapine and LAI antipsychotic medica-
tions, were associated with a slightly lower risk of psychiatric rehospitalisation than 
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monotherapy.24 Although the interpretation of such real-world findings is hindered by 
the issue of confounding by indication,25 there are perhaps several plausible explana-
tions for improved efficacy with polypharmacy. It may be that combining antipsychotic 
medications with different receptor profiles can be more effective and lead to better 
therapeutic efficacy and/or a lower adverse-effect burden and therefore better out-
comes. It may be also that co-prescribing two antipsychotic medications improves med-
ication adherence in that it increases the likelihood that a patient may use at least one 
of them.24 Notably, clozapine and LAI antipsychotic preparations appear to be the most 
effective monotherapies for relapse prevention in schizophrenia.26 Thus, adding a sec-
ond antipsychotic medication to clozapine or an LAI antipsychotic medication in an 
attempt to mitigate metabolic adverse effects (e.g. by adding aripiprazole) or manage 
symptoms of agitation, anxiety or sleep disturbance (e.g. by adding olanzapine or que-
tiapine) might enhance a patient’s engagement in their treatment and improve adher-
ence to the effective antipsychotic treatment that has been augmented.

Adverse effects

Evidence for possible harm with combined antipsychotic medications is perhaps more 
convincing. Clinically significant adverse effects have been associated with combined 
antipsychotic medications, which may partly reflect that polypharmacy regimens are com-
monly a high-dose prescription.8,27 There is an increased prevalence and severity of EPS,28,29 
increased metabolic adverse effects and diabetes,22,30,31 sexual dysfunction,32 an increased 
risk of hip fracture,33 paralytic ileus,34 grand mal seizures,35 prolonged QTc,36 hyperten-
sion37 and arrhythmias.13 Switching from antipsychotic polypharmacy to monotherapy 
has been shown to lead to worthwhile improvements in cognitive functioning.20

The evidence relating to an increased mortality with a continuing antipsychotic poly-
pharmacy regimen is inconsistent. Two large case–control studies and a database 
study38–40 found no increased mortality in patients with schizophrenia receiving anti
psychotic polypharmacy compared with antipsychotic monotherapy. However, a 10-year 
prospective study of a cohort of 88 patients with schizophrenia found that receiving 
more than one antipsychotic medication concurrently was associated with substantially 
increased mortality.18,41 These investigators explored the possibility that the use of com-
bined antipsychotic medications might be a proxy for greater severity/increased refrac-
toriness of psychiatric illness but found no association between mortality and any 
measured index of illness severity, although these measures focused on negative symp-
toms and cognitive deficits. Further, analysis of data from a large anonymised mental 
healthcare database (2007–2014) of 10,945 adult patients with serious mental illness 
who had been prescribed a single antipsychotic or polypharmacy for 6 months or more 
revealed a weak association between regular, long-term antipsychotic polypharmacy 
and all-cause mortality and natural causes of death.42 However, the authors concluded 
that the evidence for the association was limited, even after controlling for the effect of 
dose. Another study, involving the follow-up of 99 patients with schizophrenia over a 
25-year period, found that those prescribed three antipsychotics simultaneously were 
twice as likely to die as those who had been prescribed only one.43 These authors also 
considered the possibility of indication bias influencing the findings, speculating that 
combined antipsychotic medication might be more likely to be prescribed for the most 
severe schizophrenia.



24 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 1

Given the association between combined antipsychotic medication and a greater 
adverse-effect burden,15,44 it follows that it should be standard practice to document in 
the clinical records the rationale for prescribing combined antipsychotics in individual 
cases, together with a clear account of the benefits and adverse effects of an individual 
trial of the strategy. Medicolegally, this would seem to be prudent, although in practice 
it is not always done.45

The use of combined antipsychotic medications in clinical practice

There are myriad possible antipsychotic medication combinations but very limited data 
on their relative risk–benefit profiles in relation to overall therapeutic response or tar-
get symptom clusters. The clinical disadvantages of antipsychotic polypharmacy include 
an increased adverse-effect burden, higher total dosage, increased risk of drug–drug 
interactions, poorer medication adherence related to the complexity of the treatment 
and difficulties in the attribution of any response to one or more of the individual anti
psychotic medications prescribed, leading to difficulty in determining the implications 
for an optimal longer-term regimen.6

Despite the limited supportive evidence base, the use of antipsychotic polypharmacy 
is an established custom and practice in many countries.46–48 Further, the general con-
sensus across treatment guidelines that the use of combined antipsychotic medication 
for the treatment of refractory psychotic illness should be considered only after other, 
evidence-based, pharmacological treatments such as clozapine have been exhausted is 
not consistently followed in clinical practice.6,12,13,49–51 However, a trial of clozapine 
augmentation with a second antipsychotic medication to enhance efficacy is a poten-
tially supportable practice52–56 (see section on optimising clozapine treatment in this 
chapter). Other antipsychotic polypharmacy strategies with potentially valid rationales 
are the addition of aripiprazole to reduce body weight in patients receiving clozap-
ine.57,58 Adjunctive aripiprazole can also normalise prolactin levels, although, while the 
study findings on resolving hyperprolactinaemia are generally positive, they are not 
entirely consistent.59–64 Such polypharmacy with aripiprazole may be seen as worth-
while, evidence-based practice, albeit in the absence of regulatory trials demonstrating 
safety. In some cases, the use of aripiprazole alone might be a more logical choice.

Conclusion

Prescribing more than one antipsychotic medication may improve efficacy and very 
probably increases medical morbidity.65,66 Nevertheless, based on evidence currently 
available relating to efficacy and the potential for serious adverse effects, the routine 
use of combined, non-clozapine, antipsychotic medications is probably best avoided.

Summary

■■ There is a dearth of robust evidence supporting the superiority of combined, non-
clozapine, antipsychotic medications over antipsychotic monotherapy.

■■ There is more substantial evidence supporting the potential for harm and so the use 
of combined antipsychotic medications, which is commonly a high-dose prescription, 
should generally be avoided.
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■■ Combined antipsychotic medications are commonly prescribed and this practice 
seems to be relatively resistant to change.

■■ As a minimum requirement, all patients who are prescribed combined antipsychotic 
medications should be systematically monitored for adverse effects (including an 
ECG) and any beneficial effect on the symptoms of psychotic illness carefully 
documented.

■■ Some antipsychotic polypharmacy strategies (e.g. combinations with aripiprazole) 
show clear benefits for tolerability but not efficacy.
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Antipsychotic prophylaxis

First episode of psychosis

Antipsychotics provide effective protection against relapse, at least in the short to 
medium term,1 and the introduction of antipsychotics in the 1950s seems to have 
improved outcomes overall.2 A meta-analysis of placebo-controlled trials found that 
26% of patients with first-episode schizophrenia on maintenance antipsychotic relapsed 
after 6–12 months compared with 61% on placebo.3 Although the current consensus is 
that antipsychotics should be prescribed for 1–2 years after a first episode of schizo-
phrenia,4,5 one study6 found that withdrawing antipsychotic treatment in line with this 
view led to a relapse rate of almost 80% after 1 year medication-free and 98% after 2 
years. A 2019 Swedish population study revealed that the longer the treatment with 
antipsychotics, the lower the risk of hospitalisation (e.g. those with 5 years’ treatment 
had half the hospitalisation rate of those treated for less than 6 months).7

Other studies in first-episode schizophrenia confirmed that only a small minority of 
patients who discontinue remain well 1–2 years later8–11 (e.g. a small study found 94% 
of patients with first-episode schizophrenia relapsed within 2 years of stopping risperi-
done long-acting injection; 97% at three years).12 A 2018 meta-analysis of eight RCTs 
was rather more optimistic and found relapse rates averaged 35% (treated) and 61% 
(discontinued) at 18–24 months.13

A 5-year follow-up of a 2-year RCT, during which patients either received mainte-
nance antipsychotic treatment or had their antipsychotic dose reduced or discontinued 
completely, found that while there was a clear advantage for maintenance treatment 
with respect to reducing short-term relapse this advantage was lost in the medium term. 
Further, the dose-reduction/discontinuation group were receiving lower doses of anti
psychotic drugs at follow-up and had better functional outcomes.14 There are numerous 
interpretations of these outcomes but the most that can be concluded is that dose reduc-
tion is a possible option in first-episode psychosis. The study has been heavily criti-
cised15 and there are certainly other studies showing disastrous outcomes from 
antipsychotic discontinuation,16 albeit over shorter periods with fewer patients. 
Nonetheless, some patients with first-episode psychosis will not need long-term anti
psychotics to stay well – figures as high as 18–30% have been put forward.17

There are no reliable patient factors linked to outcome following discontinuation of 
antipsychotics in patients with first-episode psychosis (other than cannabis use)18 and 
there remains more evidence in favour of continuing antipsychotics than for stopping 
them.19 There are indications that very prolonged discontinuation regimens using 
hyperbolic tapering (see section on stopping antipsychotics in this chapter) may offer 
the best chance of successfully withdrawing from antipsychotic treatment.20,21

Definitions of relapse usually focus on the severity of positive symptoms and largely 
ignore cognitive and negative symptoms: positive symptoms are more likely to lead to 
hospitalisation while cognitive and negative symptoms (which respond less well, and in 
some circumstances may even be exacerbated by antipsychotic treatment) have a greater 
overall impact on quality of life.

With respect to antipsychotic choice, in the context of an RCT, clozapine did not offer 
any advantage over chlorpromazine in the medium term in patients with first-episode 
non-refractory schizophrenia.22 However, in a large naturalistic study of patients with 
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a first admission for schizophrenia, clozapine and olanzapine fared better with respect 
to preventing readmission than other oral antipsychotics.23 In this same study, the use 
of a long-acting antipsychotic injection seemed to offer advantages over oral antipsy-
chotics, despite confounding by indication (depots will have been prescribed to those 
considered to be poor adherers, oral to those perceived to have good adherence).23 
Later studies show a huge advantage for long-acting risperidone over oral risperidone 
in the first episode24 and a smaller but substantial benefit for paliperidone LAI over oral 
antipsychotics in ‘recently diagnosed schizophrenia’.25 In a later study, amisulpride was 
shown to give good outcomes and staying on amisulpride after not initially reaching 
remission was as successful as switching to olanzapine.26

In practice, a firm diagnosis of schizophrenia is rarely made after a first episode and 
the majority of prescribers and/or patients will have at least attempted to stop antipsy-
chotic treatment within one year.27 Ideally, patients should have their dose reduced very 
gradually and all relevant family members and healthcare staff should be aware of the 
discontinuation (such a situation is most likely to be achieved by using LAI). It is vital 
that patients, carers and keyworkers are aware of the early signs of relapse and how to 
access help. Antipsychotics should not be considered the only intervention. Evidence-
based psychosocial and psychological interventions are clearly also important.28

Multi-episode schizophrenia

The majority of those who have one episode of schizophrenia will go on to have further 
episodes. Patients with residual symptoms, a greater adverse-effect burden and a less 
positive attitude to treatment are at greater risk of relapse.29 With each subsequent epi-
sode, the baseline level of functioning deteriorates30 and the majority of this decline is 
seen in the first decade of illness. Suicide risk (10%) is also concentrated in the first 
decade of illness. Antipsychotic drugs, when taken regularly, protect against relapse in 
the short, medium and (with less certainty) long term.3,31 Those who receive targeted anti
psychotics (i.e. only when symptoms re-emerge) seem to have a worse outcome than 
those who receive prophylactic antipsychotics32,33 and the risk of TD may also be higher. 
Similarly, low-dose antipsychotics are less effective than standard doses.34 The optimal 
dose to prevent relapse is 5mg/day risperidone equivalents.35 Higher doses offer no 
benefit and ensure poorer tolerability.

Depot preparations may have an advantage over oral in maintenance treatment, 
most likely because of guaranteed medication delivery (or at least guaranteed aware-
ness of medication delivery). Meta-analyses of clinical trials have shown that the rela-
tive and absolute risks of relapse with depot maintenance treatment were 30% and 
10% lower, respectively, than with oral treatment.3,36 Long-acting preparations of 
antipsychotics may thus be preferred by both prescribers and patients.

Summary

■■ Relapse rates in patients discontinuing antipsychotics are extremely high.
■■ Antipsychotics significantly reduce relapse, readmission and violence/aggression.
■■ Long-acting depot formulations provide the best protection against relapse.
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A large meta-analysis concluded that the risk of relapse with newer SGAs is similar to 
that associated with older drugs.3 (Note that lack of relapse is not the same as good 
functioning.37) The proportion of patients with multi-episode schizophrenia who 
achieve remission is small and may differ between antipsychotic drugs. The CATIE 
study38 reported that only 12% of patients treated with olanzapine achieved remission 
for at least 6 months, compared with 8% treated with quetiapine and 6% with risperi-
done. The advantage seen here for olanzapine is consistent with that seen in an acute 
efficacy network meta-analysis,39 and in two recent meta-analyses of long-term 
efficacy.40,41

Adherence to antipsychotic treatment

Among people with schizophrenia, non-adherence to antipsychotic treatment is high. Only 
10 days after discharge from hospital, up to 25% are partially or non-adherent, rising to 
50% at 1 year and 75% at 2 years.42 Not only does non-adherence increase the risk of 
relapse, it may also increase the severity of relapse and the duration of hospitalisation.42 The 
risk of suicide attempts also increases four-fold42 (see section on working towards adherence 
in Chapter 14). Given these low rates of adherence and the near certainty of relapse if 
antipsychotics are not taken, the use of oral antipsychotics is difficult to justify.

Dose for prophylaxis

Many patients probably receive higher doses than necessary (particularly of the older 
drugs) when acutely psychotic.43,44 In the longer term, a balance needs to be made 
between effectiveness and adverse effects. Lower doses of the older drugs (8mg halop-
eridol/day or equivalent) are, when compared with higher doses, associated with less 
severe adverse effects,45 better subjective state and better community adjustment.46 Very 
low doses increase the risk of psychotic relapse.43,47,48 The largest meta-analysis showed 
very clearly that prophylactic efficacy begins to be lost at doses below around 5mg/day 
risperidone equivalents.35

Doses that are acutely effective should generally be continued as prophylaxis,49,50 
although an exception to this is prophylaxis after a first episode, where very careful dose 
reduction is probably supportable. There is some recent support for dose reduction in 
multi-episode schizophrenia.51 The concept of guided antipsychotic dose reduction has 
gained attention in the past few years, following the apparent success of the famous 
Wunderink study.14 Later studies have suggested that guided dose reduction is associated 
with a substantially greater risk of relapse compared with continuation.52,53 However (and 
perhaps most importantly), guided dose reduction or stopping treatment does not result in 
relapse in everyone, at least over the time periods examined.54 So some people (probably a 
small minority) appear to be able to stop antipsychotic treatment without relapsing.

How and when to stop55

The decision to stop antipsychotic drugs requires a thorough risk–benefit analysis for 
each patient. Withdrawal of antipsychotic drugs after long-term treatment should be 
gradual and closely monitored. The relapse rate in the first 6 months after abrupt with-
drawal is double that seen after gradual withdrawal (defined as slow taper down over 
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at least 3 weeks for oral antipsychotics or abrupt withdrawal of depot preparations).56 
One analysis of incidence of relapse after switch to placebo found time to relapse to be 
very much longer for 3-monthly paliperidone than for 1-monthly and oral.57 Overall 
percentage relapse was also reduced. Abrupt withdrawal of oral treatment may also 
lead to discontinuation symptoms (e.g. headache, nausea, insomnia) in some patients.58

The following factors should be considered:55

■■ Is the patient symptom-free and, if so, for how long? Long-standing, non-distressing 
symptoms which have not previously been responsive to medication may be excluded.

■■ What is the severity of adverse effects (EPS, TD, sedation, obesity, etc.)?
■■ What was the previous pattern of illness? Consider the speed of onset, duration and 
severity of episodes and any danger posed to self and others.

■■ Has dosage reduction been attempted before and, if so, what was the outcome?
■■ What are the patient’s current social circumstances? Is it a period of relative stability 
or are stressful life events anticipated?

■■ What is the social cost of relapse (e.g. is the patient the sole breadwinner for a family)?
■■ Is the patient/carer able to monitor symptoms and, if so, will they seek help?

As with patients having their first episode, patients, carers and keyworkers should be 
aware of the early signs of relapse and how to access help. Be aware that targeted 
relapse treatment is much less effective than continuous prophylaxis.10 Those with a 
history of aggressive behaviour or serious suicide attempts and those with residual 
psychotic symptoms should be considered for life-long treatment.

Alternative views

While it is clear that antipsychotics effectively reduce symptom severity and rates of 
relapse, a minority view is that antipsychotics might also sensitise patients to psycho-
sis. The hypothesis is that relapse on withdrawal can be seen as a type of discontinua-
tion reaction resulting from super-sensitivity of dopamine receptors, although the 
evidence for this remains uncertain.59 This phenomenon might explain better outcomes 
seen in patients with first-episode schizophrenia who receive lower doses of antipsy-
chotics, but it also suggests the possibility that the use of antipsychotics might ulti-
mately worsen outcomes. It might also explain the poor outcomes seen with abrupt 
discontinuation of antipsychotics.56 This observation in turn leads some to question 
the validity of long-term studies in which active and successful treatment is abruptly 
stopped, since rebound phenomena and withdrawal reactions may account for at least 
some of the observed high relapse rates.60

The concept of ‘super-sensitivity psychosis’ was much discussed decades ago61,62 and has 
more recently seen a resurgence.59,63 It is striking that dopamine antagonists used for non-
psychiatric conditions can induce withdrawal psychosis.64–66 While these theories and 
observations do not alter recommendations made in this section, they do emphasise the 
need for using the lowest possible dose of antipsychotic in all patients and the balancing of 
observed benefit with adverse outcomes, including those that might be less clinically obvi-
ous (e.g. the possibility of structural brain changes).67 Clinicians should remain open-
minded about the possibility that long-term antipsychotics may worsen, or at least not 
improve, outcomes in some people with schizophrenia.
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Negative symptoms

Negative symptoms in schizophrenia represent the absence or diminution of normal 
behaviours and functions and constitute an important dimension of psychopathology. 
A subdomain of ‘expressive deficits’ manifests as a decrease in verbal output and verbal 
expressiveness, and flattened or blunted affect, which is assessed by diminished facial 
emotional expression, poor eye contact, decreased spontaneous movement and lack of 
spontaneity. A second ‘avolition/amotivation’ subdomain is characterised by a subjec-
tive reduction in interests, desires and goals, and a behavioural reduction in purposeful 
acts, including a lack of self-initiated social interactions.1,2 While there is some consen-
sus around this two-dimensional model, five-factor models of negative symptoms have 
also been propounded.3,4

Persistent negative symptoms are held to account for much of the long-term morbid-
ity and poor functional outcome of patients with schizophrenia.5–8 The aetiology of 
negative symptoms is complex, and it is important to determine the most likely cause in 
any individual case before embarking on a treatment regimen. An important clinical 
distinction is between primary negative symptoms, which constitute an enduring deficit 
state, predict a poor prognosis and are stable over time, and secondary negative symp-
toms, which are consequent upon positive psychotic symptoms, depression or demor-
alisation, or adverse medication effects, such as dysphoria and bradykinesia as part of 
drug-induced parkinsonism.7,9 Other sources of secondary negative symptoms may 
include chronic substance or alcohol use, high-dose antipsychotic medication, social 
deprivation, lack of stimulation and hospitalisation.10 Secondary negative symptoms 
may be best tackled by treating the relevant underlying cause. In people with established 
schizophrenia, prominent, clinically relevant negative symptoms are seen in around 
60%, with up to 20% judged to have persistent, primary negative symptoms.11–13

The literature pertaining to the pharmacological treatment of negative symptoms 
partly comprises sub-analyses of acute efficacy studies, correlational analyses and path 
analyses.14 There is often no reliable distinction between primary and secondary nega-
tive symptoms or between the two subdomains of expressive deficits and avolition/
amotivation, and relatively few studies specifically recruit patients with persistent or 
predominant negative symptoms. While the evidence suggests short- and medium-term 
efficacy for a few interventions, there is no widely accepted evidence for an effective 
treatment for persistent primary negative symptoms.

Pharmacological treatment of negative symptoms

■■ In first-episode psychosis, the presence of negative symptoms is related to poor out-
come in terms of recovery and level of social functioning.6,11 There is evidence to 
suggest that the earlier a psychotic illness is effectively treated, the less likely is the 
development of negative symptoms over time.15–17 However, when interpreting such 
data, it should be borne in mind that an early clinical picture characterised by nega-
tive symptoms, being a less socially disruptive and more subtle signal of psychotic 
illness than positive symptoms, may contribute to delay in presentation to clinical 
services and thus be associated with a longer duration of untreated psychosis. In 
other words, patients with an inherently poorer prognosis in terms of persistent nega-
tive symptoms may be diagnosed and treated later.



Schizophrenia and related psychoses 35

C
H

A
PT

ER
 1

■■ While antipsychotic medication has been shown to improve negative symptoms, this 
benefit has mainly been shown in secondary negative symptoms in acute psychotic 
episodes.18 Against expectations, there is no consistent evidence for the superiority of 
SGAs over FGAs in the treatment of negative symptoms.19–23 Similarly, early analyses 
found no consistent evidence for the superiority of any individual SGA.24 A 2015 meta-
analysis of 38 RCTs found a statistically significant reduction in negative symptoms 
with SGAs, but the effect size did not reach a threshold for ‘minimally detectable 
clinical improvement over time’.25

■■ There are some relatively robust data suggesting superior efficacy for negative symp-
toms with certain antipsychotics, such as cariprazine,26–28 aripiprazole and amisul-
pride, and single trials suggesting that olanzapine and quetiapine may be more 
effective than risperidone.26,29–37 A 2023 review included amisulpride and cariprazine 
among the medications considered to have the most promise as treatments for pri-
mary negative symptoms.38

■■ While clozapine remains the only medication with convincing superiority for TRS, 
whether or not it has superior efficacy for negative symptoms in such cases, at least in 
the short term, remains uncertain.39–41 One potential confound in studies of clozapine 
for negative symptoms is that the medication has a low liability for parkinsonian 
adverse effects, including bradykinesia. These are symptoms which have a phenomeno-
logical overlap with negative symptoms, particularly the subdomain of expressive defi-
cits. There is some evidence to suggest that for patients being treated with clozapine 
who have residual negative symptoms, the addition of cariprazine may help.42,43

■■ With respect to the effect of decreasing glutamate transmission on negative symp-
toms, three meta-analyses have suggested a beneficial response with add-on meman-
tine44–46 but there have been inconsistent meta-analysis findings for lamotrigine 
augmentation of clozapine.47,48 Adding minocycline, an antibiotic and inflammatory 
drug, initially showed promise46,49,50 but a relatively large RCT of adjunctive minocy-
cline found it was not efficacious in treating negative symptoms.51 Further, the 
BeneMin study,49 which was designed to determine whether adjunctive minocycline, 
administered early in the course of schizophrenia, protected against the development 
of negative symptoms over a year, also failed to find any evidence of clinical benefit. 
The glutamate antagonist topiramate may have some efficacy for symptom reduction 
in schizophrenia spectrum disorders, including negative symptoms.52

■■ A 2006 Cochrane review concluded that antidepressant augmentation of an antipsy-
chotic for negative symptoms may be an effective strategy for reducing affective flat-
tening, alogia and avolition.53 RCTs and meta-analyses addressing antidepressant 
augmentation of antipsychotic medication have yielded somewhat inconsistent evi-
dence of modest efficacy.54–59 One meta-analysis of placebo-controlled studies in peo-
ple with established schizophrenia found that adjunctive antidepressant treatment 
was associated with a limited reduction in negative symptoms, and only when added 
to treatment with FGAs.58 Another review of meta-analyses concluded that the evi-
dence suggested a beneficial effect for some SSRIs, such as fluvoxamine, citalopram, 
and the α2 receptor antagonists mirtazapine and mianserin.18 Reboxetine (a noradren-
aline reuptake inhibitor) may also have some activity.60

■■ A host of other augmentation agents have been tested.46,61,62 For example, meta-
analyses provide some support for adjunctive treatment with Ginkgo biloba63 and a 
COX-2 (cyclooxygenase-2) inhibitor (albeit with a small effect size),64 while small 
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RCTs have demonstrated some benefit for selegiline,65,66 pramiprexole,67 topical tes-
tosterone,68 ondansetron,69 granisetron,70 palmitoylethanolamide (an endogenous 
analogue of anandamide, an endocannabinoid) added to risperidone71 and pimavan-
serin, a potent 5-HT2A inverse agonist and antagonist.72,73 The 5HT2 antagonist rolu-
peridone may also be effective.74,75

■■ Other experimental treatments for which promising data exist include pregnenolone,76 
raloxifene (in women),77 levetiracetam,78 clonidine,79 nanocurcumin,80 xanomeline (as 
Cobenfy)81 and the anti-inflammatory drugs berberine82 and fingolimod.61

■■ The findings from studies of repetitive transcranial magnetic stimulation (rTMS) are 
mixed but promising.83 Transcranial direct current stimulation (tDCS) may also have 
some potential as a treatment for negative symptoms, but the evidence thus far is 
limited and rather inconsistent.18,84–87

Patients who misuse psychoactive substances may experience less severe negative symptoms 
than patients who do not.88 But rather than any pharmacological effect, it may be that 
this association at least partly reflects that those people who develop psychosis in the 
context of substance use, specifically cannabis, have fewer neurodevelopmental risk 
factors and thus better cognitive and social function.89,90

Summary and recommendations

These recommendations are derived from the British Association for Psychopharmacology 
(BAP) schizophrenia guideline (2020),91 Galderisi et al. (2021),87 Veerman et al. (2017),10 
Aleman et al. (2017)18 and Howes et al. (2023).38

■■ There are no well-replicated, large trials or meta-analyses of trials with negative symptoms as 
the primary outcome measure that have yielded convincing evidence for enduring and clinically 
significant benefit.

■■ Where some improvement has been demonstrated in clinical trials, this may be limited to 
secondary negative symptoms.

■■ Psychotic illness should be identified and treated as early as possible, as this may offer some 
protection against the development of negative symptoms.

■■ For any given patient, the antipsychotic medication that provides the best balance between 
overall efficacy and adverse effects should be used, at the lowest dose that maintains control of 
positive symptoms.

■■ Where negative symptoms persist beyond an acute episode of psychosis:
■■ Ensure that EPS (specifically bradykinesia) and depression are detected and treated if present, and 
consider the contribution of the environment to negative symptoms (e.g. institutionalisation, lack 
of stimulation).

■■ There is insufficient evidence at present to support a recommendation for any specific 
pharmacological treatment for negative symptoms. Nevertheless, a trial of add-on medication 
for which there is some RCT evidence for efficacy, such as an antidepressant or an 
antipsychotic, may be worth considering in some cases, ensuring that the choice of the 
augmenting agent is based on minimising the potential for compounding adverse effects 
through pharmacokinetic or pharmacodynamic drug interactions.
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Monitoring

Table 1.6 summarises suggested monitoring for those receiving antipsychotic medica-
tion.1 Monitoring of people taking antipsychotics is very poor in most countries.2–5 The 
guidance given here is strongly recommended to ensure safer use of these drugs. Other 
sections in this chapter provide further background information and relevant references. 
This table is a summary; see the individual sections for details and discussion.

Table 1.6  Suggested monitoring for people receiving antipsychotic medication.

Parameter/test
Suggested 
frequency

Action to be taken if 
results outside 
reference range

Medications with 
special precautions

Medications for which 
monitoring is not 
required

Urea and 
electrolytes
(including 
creatinine or 
eGFR)

Baseline, then yearly 
as part of a routine 
physical health 
check

Investigate all 
abnormalities detected

Amisulpride and sulpiride 
renally excreted – 
consider reducing dose if 
eGFR reduced

None

Full blood 
count6–8

Baseline, then yearly 
as part of a routine 
physical health check 
and to detect chronic 
bone marrow 
suppression (small 
risk associated with 
some antipsychotic 
medications)

Stop suspect 
medication if 
neutrophils fall below 
1.5×109/L (unless 
diagnosed with BEN). 
Refer to specialist 
medical care if 
neutrophils below 
0.5×109/L.

Clozapine FBC weekly 
for 18 weeks, then 
2-weekly up to 1 year, 
then monthly (schedule 
varies from country to 
country)

None

Blood lipids9,10

(cholesterol, 
triglycerides; 
fasting sample, if 
possible)

Baseline, at 
3 months, then 
yearly to detect 
antipsychotic-
induced changes 
and to generally 
monitor physical 
health

Offer lifestyle advice. 
Consider changing 
antipsychotic 
medication and/or 
initiating statin 
therapy.

Clozapine, olanzapine: 
3-monthly for first year, 
then yearly

Some antipsychotic 
medications (e.g. 
aripiprazole, brexpiprazole 
cariprazine,11 lurasidone) 
not clearly associated 
with dyslipidaemia but 
prevalence is high in this 
patient group12–14 so all 
patients should be 
monitored

Weight9,10,14

(include waist 
size and BMI, if 
possible)

Baseline, frequently 
for 3 months, then 
yearly to detect 
antipsychotic-
induced changes and 
generally monitor 
physical health

Offer lifestyle advice. 
Consider changing 
antipsychotic 
medication and/or 
dietary/ 
pharmacological 
intervention.

Clozapine, olanzapine – 
frequently for 3 months 
then 3-monthly for first 
year, then yearly

Aripiprazole, ziprasidone, 
brexpiprazole, cariprazine 
and lurasidone not clearly 
associated with weight 
gain but monitoring 
strongly recommended

Plasma glucose
(fasting sample, 
if possible)

Baseline, at 
4–6 months, then 
yearly to detect 
antipsychotic-induced 
changes and 
generally monitor 
physical health

Offer lifestyle advice. 
Obtain fasting sample 
or non-fasting and 
HbA

1C. Refer to GP or 
specialist.

Clozapine, olanzapine, 
chlorpromazine – test at 
baseline, one month, 
then 4–6 monthly

Some antipsychotic 
medications not clearly 
associated with IFG but 
prevalence is high,15,16 so 
all patients should be 
monitored

(Continued )
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Table 1.6  (Continued )

Parameter/test
Suggested 
frequency

Action to be taken if 
results outside 
reference range

Medications with 
special precautions

Medications for which 
monitoring is not 
required

ECG17,18 Baseline, when the 
target dose is 
reached (ECG 
changes are rare in 
practice),19 on 
admission to 
hospital, if there are 
cardiac symptoms, 
or when medication 
is changed (e.g. to 
high-dose or 
combined 
antipsychotic 
medications)17

Discuss with/refer to 
cardiologist if 
abnormality detected

Haloperidol, pimozide, 
sertindole – ECG 
mandatory

Risk of sudden cardiac 
death increased with 
most antipsychotic 
medications.20 Ideally, all 
patients should be 
offered an ECG at least 
yearly.

Ziprasidone – ECG 
mandatory in some 
situations

Pimavanserin – ECG 
strongly recommended

Blood pressure Baseline and then 
frequently during 
dose titration and 
after dosage 
changes

If severe hypotension 
or hypertension 
(clozapine) observed, 
slow rate of titration. 
Consider switching to 
another antipsychotic 
if symptomatic 
postural hypotension. 
Treat hypertension in 
line with national 
guidelines.

Clozapine, 
chlorpromazine and 
quetiapine most likely to 
be associated with 
postural hypotension

Amisulpride, aripiprazole, 
brexpiprazole, 
cariprazine, 
lumateperone, 
lurasidone, 
trifluoperazine, sulpiride

Prolactin Baseline, at 
6 months, then 
yearly

Switch medications if 
hyperprolactinaemia 
confirmed and 
symptomatic. Consider 
tests of bone mineral 
density (e.g. DEXA) for 
those with chronically 
raised prolactin.

Amisulpride, sulpiride, 
risperidone and 
paliperidone particularly 
associated with 
hyperprolactinaemia

Asenapine, aripiprazole, 
brexpiprazole, 
cariprazine, clozapine, 
lumateperone, 
lurasidone, quetiapine, 
olanzapine (low dose), 
xanomeline and 
ziprasidone do not 
usually elevate plasma 
prolactin, but measure if 
symptoms arise

Liver function 
tests21–23

Baseline, then yearly 
as part of a routine 
physical health 
check

Stop suspect 
medication if LFTs 
indicate hepatitis 
(transaminases × 
3 normal) or 
functional damage 
(PT/albumin change)

Clozapine and 
chlorpromazine 
associated with hepatic 
failure

Amisulpride, sulpiride

Creatinine 
phosphokinase

Baseline, then if 
NMS suspected

See section on NMS in 
this chapter

NMS most likely with 
high-potency FGAs but 
can occur with any 
dopamine antagonist or 
partial agonist

None

Other tests Patients on clozapine may benefit from an EEG24,25 as this may help determine the need for 
antiseizure treatment (although interpretation is obviously complex). Those on quetiapine should 
have thyroid function tests yearly, although the risk of abnormality is very small.26,27

BEN, benign ethnic neutropenia; BMI, body mass index; DEXA, dual-energy x-ray absorptiometry; eGFR, estimated 
glomerular filtration rate; FGA, first-generation antipsychotic; HbA1c, glycated haemoglobin; IFG, impaired fasting 
glucose; NMS, neuroleptic malignant syndrome; PT, prothrombin time.
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Relative adverse effects – a rough guide

Table 1.7 provides approximate estimates of relative incidence and severity of adverse 
effects. It serves as a rough guide and does not replace the detailed and referenced sec-
tions included elsewhere. For further details, refer to the dedicated sections in this chap-
ter. Other adverse effects not mentioned in this table also occur.

Table 1.7  Approximate estimates of relative incidence and severity of adverse effects.

Drug Sedation
Weight 
gain Akathisia

Parkin
sonism

Anti-
cholinergic Hypotension

Prolactin 
elevation

Prolonged QT 
interval

Amisulpride – + + + – – +++ ++

Aripiprazole – + + – – – – –

Asenapine + + + + – – + –

Benperidol + + + +++ + + +++ +

Blonanserin – – + – – – + –

Brexpiprazole – + + – – – – –

Cariprazine – + + – – – – –

Chlorpromazine +++ ++ + ++ ++ +++ ++ ++

Clozapine +++ +++ – – +++ +++ – +++

Flupentixol + ++ ++ ++ ++ + +++ –

Fluphenazine + + ++ +++ + + +++ +

Haloperidol + + +++ +++ – + +++ ++

Iloperidone – ++ + + – + – ++

Levomepromazine +++ + + + ++ ++ ++ +

Lumateperone ++ – – – – – – –

Loxapine ++ + + ++ + ++ +++ –

Lurasidone + + + + – – – –

Olanzapine +++ +++ + – + + + +

Paliperidone + ++ ++ + – ++ +++ +

Penfluridol – ++ ++ ++ ++ + +++ ++

Perphenazine + + ++ +++ + + +++ +

Pimavanserin – – – – – – – ++

Pimozide + ++ ++ + ++ + +++ +++

Promazine +++ ++ + + ++ ++ + ++

Quetiapine +++ ++ + – + ++ – ++

Risperidone + ++ ++ + – ++ +++ +

Sertindole – + + – – +++ – +++

Sulpiride – + + + – – +++ +

(Continued)
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Drug Sedation
Weight 
gain Akathisia

Parkin
sonism

Anti-
cholinergic Hypotension

Prolactin 
elevation

Prolonged QT 
interval

Thiothixene ++ ++ + + ++ ++ + +

Trifluoperazine + + + +++ + + +++ ?

Xanomeline – – – – – – – +

Ziprasidone + – + – – + – ++

Zuclopenthixol ++ ++ ++ ++ ++ + +++ +

Key: +++ high incidence/severity, ++ moderate, + low, – very low/zero.

Table 1.7  (Continued )
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Either:

Agree the choice of antipsychotic medication
with patient1 and/or carer

Or, if not possible:

Start second-generation antipsychotic medication

(select one that is available in long-acting injection formulation)2,3

Treatment algorithm

Titrate, as necessary, to minimum effective dose
(see section on ‘minimum effective dose in this chapter)

Adjust dosage regimen according to therapeutic
response and tolerability/safety

Change drug and
follow above process

Assess over 2–3 weeks*

Clozapine***

If poor adherence related to poor 
tolerability, discuss with patient and 

change to drug with more 
favourable adverse-effect profile

When efficacy and tolerability 
established, switch to long-acting 

injection

Continue at dose 
established as effective

Switch to 
depot/long-acting injection 

before discharge**

Effective No effect

Not effective

Not tolerated or 
poor medication
adherence

* Any improvement is likely to be apparent within 2–3 weeks of receiving an effective dose.4 Most improve-
ment occurs during this period.5 If no effect by 2–3 weeks, increase the dose or change the drug. If some 
response detected, continue for a total of 10 weeks before abandoning treatment.6

** Relapse and readmission rates are vastly reduced by early use of depot/long-acting injections in this 
patient group.7–9 Patients with first-episode schizophrenia will accept long-acting injections.10

*** Early use of clozapine much more likely than anything else to be successful.6,11 Reluctance to use clozapine 
is associated with poor outcomes.12 Delaying the use of clozapine diminishes response to clozapine.13

Treatment algorithms for schizophrenia

First-episode schizophrenia
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Investigate social or psychological precipitants

Provide appropriate support and/or therapy

Continue usual drug treatment

Add short-term sedative

or

Switch to a different, more acceptable antipsychotic
medication if appropriate

Discuss medication choice with patient and/or carer

Assess over 6–8 weeks

Switch to clozapine

Acute drug treatment required

Treatment algorithm

Treatment ineffective

Notes

■■ First-generation drugs may be slightly less efficacious than some SGAs.14,15 FGAs should probably be reserved 
for second- or third-line use (or not used at all) because of the possibility of poorer outcome compared with 
SGAs and the higher risk of movement disorder, particularly TD.16,17

■■ Choice should be based largely on comparative adverse-effect profile and relative toxicity. Patients seem able 
to make informed choices based on these factors,18,19 although in practice they are rarely involved in drug 
choice.20 Allowing patients informed choice seems to improve outcomes.1

■■ Where there is prior treatment failure (but not confirmed treatment refractoriness), olanzapine or risperidone 
may be better options than quetiapine.21 Olanzapine, because of the wealth of evidence suggesting slight 
superiority over other antipsychotics, should probably be tried before clozapine unless contraindicated.22–25 
However, one RCT6 found that continuing with amisulpride was as effective as switching to olanzapine.

■■ Before considering clozapine, ensure adherence to prior therapy using depot/LAI formulation or plasma drug 
level monitoring of oral treatment. Most non-adherence is undetected in practice,21,26 and apparent 
treatment resistance may simply be a result of inadequate treatment.27

■■ Time to response is increased and total response decreased in exacerbations of multi-episode schizophrenia.28

■■ Where there is confirmed treatment resistance (failure to respond to adequate trials of at least two 
antipsychotic medications), evidence supporting the use of clozapine (and only clozapine) is 
overwhelming.29,30

* In patients taking oral antipsychotics, non-compliance often goes undetected.26 Absolute non-compliance 
(blood levels of zero) is surprisingly common.27

Relapse or acute exacerbation of schizophrenia

(full adherence to medication confirmed)*
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Relapse or acute exacerbation of schizophrenia

(adherence doubtful or known to be poor)

* Compliance aids (e.g. Medi-Dose® system in the UK) are not a substitute for patient education. The ultimate 
aim should be to promote independent living, perhaps with patients filling their own compliance aid, having first 
been given support and training. Note that such compliance aids are of little use unless the patient is clearly 
motivated to adhere to prescribed treatment. Some medicines are not suitable for storage in compliance aids.
** Patients generally have positive views of depot medication.10,31

Investigate reasons for
poor adherence

Discuss with patient

Switch to antipsychotic medication with
a more favourable adverse-effect profile

Use LAI if patient agrees

Discuss with patient

Consider depot/LAI antipsychotic
medication**

Simplify drug regimen

Reduce any anticholinergic load

Consider ‘compliance aids’*

Consider depot/LAI**

Forgetful or

disorganised

Treatment algorithm

Lack of insight
or support

Poorly tolerated
treatment
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First-generation antipsychotics – place in therapy

Nomenclature

First-generation (‘typical’) and second-generation (‘atypical’) antipsychotic medica-
tions are not categorically differentiated. Drugs in both groups differ substantially in 
pharmacological and adverse-effect profiles and there is some overlap between the two 
groups in pharmacological characteristics. FGA medications were introduced before 
1990 and tend to be associated with acute EPS, hyperprolactinaemia and, in the longer 
term, TD. It might be expected that these adverse effects are less likely or absent with 
SGA medications (introduced after 1990), although in practice most SGAs show dose-
related EPS, some induce hyperprolactinaemia (some to a greater extent than FGAs) 
and all will give rise to TD, albeit at a lower incidence than FGAs. SGA medications 
tend to be associated with metabolic and cardiac complications,1–3 although this is not 
true of all SGAs and it is true of some FGAs. To complicate matters further, it has been 
suggested that the therapeutic and adverse effects of FGAs can be separated by careful 
dosing.4 That is, FGAs can be indistinguishable from SGAs if used in small enough 
doses (there is much evidence to the contrary).5–7

Given these observations, it seems unwise and unhelpful to consider so-called FGAs and 
SGAs as distinct groups of drugs. Perhaps the essential difference between the two groups 
is the size of the therapeutic index in relation to acute EPS. For instance, haloperidol has 
an extremely narrow range of doses at which it is effective but does not cause EPSEs 
(perhaps 4.0–4.5mg/day) whereas olanzapine has a wide range of therapeutic doses 
(5–40mg/day) at which it does not generally cause such adverse effects.

The use of NbN1,2 (for which there is a free application for smartphones and other 
devices) obviates the need for classification into an FGA or SGA and describes individual 
drug by their pharmacological activity. NbN is certainly a useful alternative to standard 
classifications, but one possible limitation is that it preselects specific pharmacological 
features to create categories while ignoring others, based on the opinion of experts that 
these features are essential to drug action (despite exact mechanisms of action being 
unknown). In 2023, a different approach based on in vitro binding profiles was pro-
posed.3 Four clusters of effects were identified, one with high affinity for muscarinic 
receptors (e.g. olanzapine and quetiapine), one with relatively low antagonism of the 
dopamine D2 receptor (e.g. the partial agonists and lurasidone), one with serotonergic 
antagonism (e.g. risperidone) and one with relatively pure dopaminergic antagonism (e.g. 
amisulpride). These clusters mapped to adverse-effect profiles with greater accuracy than 
the other classification systems. One possible disadvantage of this so-called data-driven 
approach is that all receptors are assigned an equal level of importance regardless of their 
magnitude of impact in producing clinically relevant effects. The wider use of NbN or the 
data-driven approach will undoubtedly improve understanding of individual drug effects 
and perhaps forestall future redundant categorisation.

Role of older antipsychotics

FGAs still play an important role in schizophrenia. For example, haloperidol is a fre-
quent choice for ‘when necessary’ medication and depot preparations of haloperidol, 
zuclopenthixol and flupentixol are still commonly prescribed. FGAs can offer a valid 
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alternative to SGAs where SGAs are poorly tolerated (usually because of metabolic 
changes) or where FGAs are preferred by patients themselves. Some FGAs may be less 
effective than some non-clozapine SGAs (amisulpride, olanzapine and risperidone may 
be slightly more efficacious)4,5 but any differences in therapeutic efficacy seem to be 
modest. Two large, independent and pragmatic studies, CATIE6 and CUtLASS,7 found 
few important differences between SGAs and FGAs (mainly perphenazine and sulpir-
ide, respectively).

The main drawbacks of FGAs are acute EPS, hyperprolactinaemia and TD. 
Hyperprolactinaemia is probably unavoidable in practice because the dose that achieves 
efficacy is too close to the dose that causes hyperprolactinaemia. Even when not symp-
tomatic, hyperprolactinaemia may grossly affect hypothalamic function.8 Raised prol-
actin is also associated with sexual dysfunction,9 as are the autonomic effects of some 
SGAs.10 Notably, some SGAs (risperidone, paliperidone, amisulpride) increase prolactin 
to a greater extent than FGAs.11

All FGAs are potent dopamine antagonists, which are liable to induce dysphoria.12 
Perhaps as a consequence, some FGAs may produce smaller benefits in quality of life 
than some SGAs.6

Tardive dyskinesia very probably occurs more frequently with FGAs than SGAs13–16 
(notwithstanding difficulties in defining what is ‘atypical’), although there remains 
some uncertainty16–18 and the dose of FGA used is a crucial factor.19 A complicating 
aspect is the occurrence of TD in untreated schizophrenia,20 which may mean that 
antipsychotics do not necessarily cause TD but simply fail to suppress it to varying 
degrees. Among SGAs, partial agonists may have the lowest risk of TD.21 Careful obser-
vation of patients and the prescribing of the lowest effective dose are essential to help 
reduce the risk of this serious adverse event.22,23 Even with these precautions, the risk of 
TD with some FGAs may be unacceptably high.24

A good example of the relative merits of SGAs and a carefully dosed FGA comes 
from a trial comparing paliperidone palmitate with low-dose haloperidol decanoate.25 
Paliperidone produced more weight gain and prolactin change but haloperidol was 
associated with significantly more frequent akathisia and parkinsonism, and, numeri-
cally, a higher incidence of TD. Efficacy was identical.
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NICE guidelines for the treatment of schizophrenia1

The UK NICE guidelines1 were published in February 2014 and last reviewed in 
September 2024 but have remained largely unchanged.

NICE guidelines – a summary

First-episode psychosis

For people with newly diagnosed schizophrenia, offer oral antipsychotic medication as 
well as psychological interventions (cognitive behavioural therapy [CBT] or family 
intervention). Provide information and discuss the benefits and adverse-effect profile of 
each drug with the service user.

The choice of drug should be made by the service user and healthcare professional 
together, considering:

■■ the relative potential of individual antipsychotic drugs to cause extrapyramidal adverse 
effects (EPSEs; including akathisia), cardiovascular adverse effects, metabolic adverse 
effects (including weight gain), hormonal adverse effects (including raised prolactin 
levels) and other adverse effects (including unpleasant subjective experiences)

■■ the views of the carer where the service user agrees.

Before starting antipsychotic medication, undertake a thorough assessment of physical 
health and offer an ECG if specified in the summary of product characteristics (SPC) or 
clinically indicated.

Treatment with antipsychotic medication should be considered an explicit individual 
therapeutic trial and the following should be considered:

■■ Recording of indications and expected benefits and risks of oral antipsychotic medi-
cation, and the expected time for a change in symptoms and appearance of adverse 
effects.

■■ At the start of treatment, give a dose at the lower end of the licensed range and slowly 
titrate upwards within the dose range given in the BNF or SPC.

■■ Justify and record reasons for dosages outside the range given in the BNF or SPC.
■■ Record the rationale for continuing, changing or stopping medication and the effects 
of such changes.

■■ Carry out a trial of medication at optimum dosage for 4–6 weeks (although half of 
this period is probably sufficient if no effect at all is seen).

■■ Monitor and record the following regularly and systematically throughout treatment, 
but especially during titration:

■■ efficacy, including changes in symptoms and behaviour
■■ adverse effects of treatment, taking into account overlap between certain adverse 
effects and clinical features of schizophrenia (e.g. the overlap between akathisia 
and agitation or anxiety)

■■ adherence
■■ weight, weekly for the first 6 weeks, then at 12 weeks, 1 year and annually
■■ waist circumference annually
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■■ pulse and blood pressure at 12 weeks, 1 year and annually
■■ fasting blood glucose, HbA1c and blood lipids at 12 weeks, 1 year and annually
■■ nutritional status, diet and physical activity.

■■ Physical monitoring is to be the responsibility of the secondary care team for 1 year 
or until the patient is stable.

■■ Discuss the use of alcohol, tobacco, prescription and non-prescription medication, as 
well as the use of illicit drugs, with the service user and carer if appropriate. Discuss 
their potential interactions with the prescribed therapy and psychological treatments.

■■ Do not use a loading dose of antipsychotic medication (note that this does not apply 
to loading doses of depot forms of olanzapine and paliperidone).

■■ Do not routinely initiate regular combined antipsychotic medication, except for short 
periods (e.g. when changing medication).

Subsequent episodes of psychosis/maintenance treatment of schizophrenia

■■ Consider the clinical response and adverse effects of the service user’s current and 
previous medication.

■■ Consider offering depot/LAI antipsychotic medication to people with schizophrenia:
■■ who would prefer such treatment after an acute episode
■■ known to be non-adherent to oral treatment and/or those who prefer this method 
of administration.

GPs and other primary healthcare professionals should monitor the physical health of 
people with psychosis or schizophrenia when responsibility for monitoring is first 
transferred from secondary care, and then at least annually. The health check should be 
comprehensive, focusing on physical health problems that are common in people with 
psychosis and schizophrenia.

Treatment-resistant schizophrenia

Offer clozapine to people with schizophrenia whose illness has not responded adequately 
to treatment despite the sequential use of adequate doses of at least two different anti
psychotic drugs alongside psychological therapies. The misuse of illicit substances 
(including alcohol) and the use of other prescribed medication or physical illness should 
be excluded. At least one of the drugs should be a non-clozapine SGA (see section on 
treatment algorithms for schizophrenia in this chapter – we recommend that one of the 
drugs should be olanzapine).

For people with schizophrenia whose illness has not responded adequately to clozapine 
at an optimised dose, healthcare professionals should establish prior compliance with opti-
mised antipsychotic treatment (including measuring drug levels) and engagement with 
psychological treatment before adding a second antipsychotic to augment treatment with 
clozapine. An adequate trial of such an augmentation may need to be up to 8–10 weeks. 
Choose a drug that does not compound the common adverse effects of clozapine.

There are some notable differences with some more recently published guidelines. In 
first-episode psychosis, NICE makes no specific antipsychotic recommendation, 
whereas the Royal Australian and New Zealand College of Psychiatrists (RANZCP)2 
guidelines recommend atypical antipsychotics. They also explicitly suggest or at least 
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allow the use of long-acting agents, as do the BAP guidelines.3 The duration of antipsy-
chotic treatment in first episode is not clearly defined in the NICE guidelines. The 
Canadian Psychiatric Association guidelines4 recommend at least 18 months, the BAP 
at least 2 years, and RANZCP 2–5 years. There is scant mention of the treatment of 
negative symptoms in any of the guidelines. UK NICE guidelines recommend psycho-
logical approaches while RANZCP tentatively recommends rTMS. Reflecting the pau-
city of evidence in clozapine-resistant schizophrenia there is little detail or difference in 
guideline recommendations – all suggest adding a second antipsychotic.
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Antipsychotic response – to increase the dose, to switch, to add or 
just wait – what is the right move?

For any clinician actively involved in the care of people with schizophrenia, perhaps the 
single most common clinical dilemma is what to do when treatment with the current 
antipsychotic medication seems to be suboptimal (symptoms are well controlled but 
adverse effects are problematic or the therapeutic response is inadequate). Fortunately, 
with regard to poor tolerability, the diversity of the available antipsychotic medications 
means that it is usually possible to find one that has an adverse-effect profile that is 
more appropriate and more tolerable. With regard to inadequate symptom response, 
what to do next is a more difficult question. If the illness has not shown sufficient 
improvement despite serial adequate trials, in terms of dosage, duration and adherence, 
of at least two antipsychotic medications, then a trial of clozapine should be consid-
ered. However, should the person be reluctant to try clozapine, the clinician has four 
main options: to increase the dose of the current medication, to switch to another anti
psychotic medication, to add an adjunctive medication, or just to monitor the illness in 
the hope that changing external factors will allow recovery. Unfortunately, the evidence 
base supporting these management options is limited.1–3

Optimal dosage

While the optimal doses for FGAs were always a matter of debate, the recommended 
doses of the SGAs are generally based on careful and extensive (fixed-dose) clinical tri-
als. Despite this, the consensus on optimal SGA dosages has changed over time. For 
example, when risperidone was first introduced it was suggested that the optimal dose 
was 6mg or more for all patients. However, subsequently clinical practice moved 
towards the use of lower doses.4 On the other hand, when quetiapine was intro-
duced, 300mg was considered the optimal dose. The overall consensus now is towards 
higher doses,5 although RCT and other evidence does not consistently support this 
shift.5,6 Nonetheless, most clinicians feel comfortable in navigating within the recom-
mended clinical dose ranges for the SGAs. The more critical question is what should be 
done if the upper limit of the dose range has been reached and, while the individual is 
tolerating the medication well, there is only limited benefit.

High dosage

For antipsychotic medications, the dose–response relationships for the treatment of 
schizophrenia are not that well defined. Davis and Chen7 performed the first compre-
hensive systematic meta-analysis of relevant dose–response data available up to 2004 
and concluded that the average dose that produces maximal benefit was 4mg for risp-
eridone, 16mg olanzapine, 120mg ziprasidone and 10–15mg aripiprazole (they could 
not determine such a dose for quetiapine using their method). In 2020, Leucht and 
colleagues8 carried out a similar meta-analysis of dose–response in acute schizophrenia 
and concluded that doses higher than standard doses were not more efficacious. 
However, they did suggest that for a few medications (such as olanzapine, lurasidone, 
ziprasidone) with clearly increasing dose curves (i.e. did not plateau), it might be worth 
testing higher-than-licensed doses in clinical trials. For example, the findings of a 
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network meta-analysis of the dose–response effects of lurasidone in acute schizophre-
nia suggested that 160mg/day might be the most effective and acceptable dose.9

Several trials have tried to compare high-dose antipsychotic medication with stand-
ard dosage. For example, one study10 explored the dose–response relationship of olan-
zapine in a randomised, double-blind, 8-week, fixed-dose study, comparing doses of 
10mg, 20mg and 40mg. While no additional benefit was found with the higher doses 
(i.e. 40mg was no better than 10mg), there was clear evidence of a greater adverse-
effect burden (weight gain and raised plasma prolactin level). Similarly, early studies of 
risperidone11 compared the usual daily doses of 2mg and 6mg with higher doses, up to 
16mg. There was no additional benefit with the higher doses but a clear signal for a 
greater risk of adverse effects (EPS and raised plasma prolactin). The findings of these 
studies are in accord with older studies involving fixed doses of haloperidol,12 where 
8mg/day is clearly the dose above which no additional benefit is seen.13 Interestingly, 
the likelihood of inducing EPSEs is not constrained by dose in the same way – the fre-
quency of EPS continues to increase at doses well beyond standard or even high doses.14

Despite the lack of evidence for the benefit of higher doses, it is important to keep in 
mind that these doses are extracted from group evidence where patients are assigned to 
different doses, which is a different situation from the clinical one where the prescriber 
considers increasing the dose only in those patients whose illnesses have failed to 
respond to the initial dosage regimen. In 1993, Kinon and colleagues15 examined 
patients who failed to respond to the (then) standard dose of fluphenazine (20mg) and 
tested three strategies: increasing the dose to 80mg, switching to haloperidol or watch-
ful waiting (on the original dose). All three strategies proved to be equivalent in terms 
of efficacy. These findings provide little supportive evidence at a group level (as opposed 
to an individual level) for treatment beyond the recommended dose range. Such RCT 
evidence is corroborated by the clinical practice norms – Hermes and colleagues exam-
ined the CATIE data to identify clinical factors that predicted a prescriber’s decision to 
increase the dose (within the standard ranges) and found that such decisions were only 
weakly associated with clinical measures.16 A later trial of lurasidone17 for early, non-
responsive schizophrenia showed that after 2 weeks on lurasidone 80mg/day, a dose 
increase to 160mg/day was associated with significant symptom improvement com-
pared with continuing on lurasidone 80mg/day. However, the clinical implications of 
these findings are uncertain, given the limitations of the trial: it lasted only 4 weeks, and 
there was no testing of the intermediate dose of 120mg/day.

A 2018 Cochrane systematic review of relevant studies concluded that there was no 
good-quality evidence that for illness not responding to initial antipsychotic treatment 
there was any difference between increasing the antipsychotic dose and continuing 
antipsychotic treatment at the same dose.1 A similar meta-analysis in 20233 concluded 
that, for early non-responsive schizophrenia, the evidence for treatment strategies such 
as dose escalation or switching antipsychotic medication was too limited to allow for 
any strong clinical recommendations.

Plasma level variations

There are significant inter-individual variations in plasma drug levels in patients treated 
with antipsychotic medication. Patients may be encountered who, when receiving medication 
at the higher end of the dose range (say 6mg of risperidone or 20mg of olanzapine), 
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have plasma drug levels that are well below the range expected for 2mg risperidone or 
10mg olanzapine, and these levels may not reach the threshold required for a therapeu-
tic effect. In such patients, a rational case could be made for increasing the dose, pro-
vided the patient is informed and the adverse effects are tolerable, to bring the plasma 
levels into the optimal range for the particular medication. Genetic analysis is helpful in 
identifying ultrafast metabolisers of aripiprazole, risperidone18 and clozapine.19

Treatment options for schizophrenia that is poorly responsive 
to standard antipsychotic treatment

So what are the treatment possibilities when a lack of therapeutic response is encoun-
tered despite a patient’s adherence to their medication regimen, the prescription of a 
dosage at the top of the recommended range, and apparently sufficient plasma drug 
levels? There are essentially three options: a trial of clozapine, switching to another 
antipsychotic medication or adding another (non-clozapine) antipsychotic medication. 
If the patient meets the criteria for clozapine treatment, this is undoubtedly the preferred 
option. Yet, in a clinical audit of community (not inpatient) practice in the UK, covering 
some 5,000 patients in 60 different NHS trusts, it was found that 40% of the patients 
whose illnesses met the criteria for TRS had not received clozapine. For the vast majority 
(85%) of those who had started clozapine, this had been delayed after the failure of two 
serial trials of antipsychotic medication for much longer than is advised in most guide-
lines.20 Significant delay in the commencement of clozapine treatment has also been 
found in early intervention in psychosis services.21 However, when reflecting on the find-
ings suggesting delay or underuse of clozapine, it should be borne in mind that among 
those patients with a diagnosis of treatment-resistant illness who have not had a trial of 
clozapine, there will be some who have declined this treatment, some who have yet to be 
persuaded, and some for whom the prescribing clinician considers, perhaps because of 
factors such as comorbid physical illness, substance use or adverse social circumstances, 
that another intervention has a more favourable risk–benefit balance.22

Some patients may be averse to the mandatory regular blood testing, the adverse 
effects and the regular appointments required as part of the clozapine regimen. In such 
patients, the options are switching to another antipsychotic medication or adding one. 
The data on switching are sparse. While almost every clinical trial in patients with 
established schizophrenia has entailed the patient switching from one antipsychotic 
medication to another, there are no rigorous studies addressing preferred medication 
switches (e.g. if risperidone fails – what next? Olanzapine, quetiapine, aripiprazole or 
ziprasidone?). If one looks at only the switching trials which have been sponsored by the 
drug companies it leads to a rather confusing picture, with the trial results being very 
closely linked to the sponsors’ interest (see ‘Why olanzapine beats risperidone, risperi-
done beats quetiapine, and quetiapine beats olanzapine: an exploratory analysis of 
head-to-head comparison studies of second-generation antipsychotics’).23 Further, 
switching can be associated with destabilisation of the illness and the emergence of 
adverse effects, which may be a consequence of stopping the original antipsychotic 
medication and/or a response to the subsequent medication and/or differences between 
the pharmacological profiles of the two medications. The extent to which the manage-
ment of a switch can minimise such problems is not entirely clear, but a gradual cross-
tapering approach is usually recommended.24–26
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CATIE, the major US-based publicly funded comparative trial, examined partici-
pants whose illness had failed to respond to a first SGA and were then randomly 
assigned to a different second one.27 Participants switched to olanzapine and risperi-
done did better than those switched to quetiapine and ziprasidone. This greater effec-
tiveness is supported by a meta-analysis that compared a number of SGAs with FGAs 
and concluded that, other than clozapine, only amisulpride, risperidone and olanzapine 
were superior to FGAs in efficacy.28 Further, the findings of a meta-analysis comparing 
SGAs among themselves suggested that olanzapine and risperidone (in that order) may 
be modestly more effective than the others.29 Thus, if olanzapine or risperidone have 
not yet been tried, it would be a reasonable decision to switch to these medications, 
provided the risk–benefit balance was considered likely to be favourable for the par-
ticular patient. Comparing these two medications, the data are somewhat limited. 
However, a number of controlled and open-label studies do show an asymmetrical 
advantage, with a switch to olanzapine being more effective than to risperidone.30,31 
Such findings have been reinforced recently: a systematic review32 found high-dose 
olanzapine to be superior to other commonly used FGAs and SGAs, including risperi-
done, for TRS, while a network meta-analysis33 confirmed olanzapine as the second 
most effective antipsychotic, behind clozapine, for such illness.

The best medication regimen (aside from clozapine) to choose for a patient whose 
illness has failed trials of olanzapine and risperidone remains unclear. Should one switch 
to, say, aripiprazole or ziprasidone or even an older FGA, or should another antipsy-
chotic medication be added? Interestingly, studies that have switched patients to ari-
piprazole for reasons of tolerability (weight gain, etc.) find either no loss of efficacy34,35 
or an improvement in symptom severity.24,36

After switching, adding another antipsychotic is probably the most common clinical 
strategy chosen. A 2022 clinical audit in the UK37 found that of 4,156 people on acute 
adult psychiatric wards, 14% were prescribed more than one antipsychotic medication. 
By far the most common reason for such a prescription was an insufficient response of 
symptoms and/or behavioural disturbance with antipsychotic monotherapy at standard 
dosage. A second antipsychotic may also be added for additional properties (e.g. que-
tiapine for sedation or aripiprazole to decrease plasma prolactin – these matters are 
discussed elsewhere) but here we are concerned solely with the use of combined anti
psychotic medications to increase efficacy. From a theoretical point of view, since all 
currently available antipsychotic medications (with xanomeline and pimavanserin as 
exceptions) block D2 receptors (unlike, say, antihypertensive drugs which use different 
mechanisms) there is a limited rationale for addition. Studies of add-ons have often 
chosen combinations on the basis of convenience or clinical lore and perhaps the most 
systematic evidence is available for the addition of a second antipsychotic to clozap-
ine,38–40 a strategy that may be supported by the rationale that since clozapine has rela-
tively low D2 occupancy, increasing its D2 occupancy may yield additional benefits.41 
However, a meta-analysis of RCTs comparing augmentation with a second antipsy-
chotic with continuing monotherapy in schizophrenia42 found a lack of double-blind/high-
quality evidence for efficacy, in terms of treatment response and symptom improvement, 
for a range of antipsychotic combinations. Further, compared with antipsychotic mono-
therapy, combined antipsychotics seem to be associated with an increased adverse-effect 
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When treatment fails

■■ If the dose of antipsychotic medication has been optimised, consider watchful waiting.
■■ Consider increasing the antipsychotic dose according to tolerability and plasma levels (little 
supporting evidence for most drugs).2,50

■■ If this fails, consider switching to olanzapine or risperidone (if not already used).
■■ If this fails, use clozapine (supporting evidence very strong).
■■ If clozapine fails, use time-limited augmentation strategies (supporting evidence variable).

burden and a greater risk of high-dose prescribing.43,44 Nonetheless, at a population 
level, antipsychotic polypharmacy does not appear to result in increased rates of hospi-
talisation for either physical or specifically cardiovascular illness.45

While augmentation with another antipsychotic medication as a treatment strategy 
should probably be avoided, under some conditions of acute exacerbation or agitation 
the prescriber may see this as the only practicable solution. Or quite often the prescriber 
may inherit the care of a patient on antipsychotic polypharmacy. Most RCT evidence 
suggests that such a regimen can be safely switched back to antipsychotic monotherapy 
without symptom exacerbation, at least in the majority of patients,46–48 although this is 
not a universal finding.49 Essock and co-workers48 conducted a trial involving 127 
patients with schizophrenia who were stable on antipsychotic polypharmacy. Over a 
12-month period, a switch to monotherapy was successful in about two-thirds of the 
participants in whom it was tested. And in those cases where the move to monotherapy 
resulted in a return of symptoms, the most common recourse was a return to the origi-
nal polypharmacy. This was achieved without any significant worsening in this group. 
The advantages for the monotherapy group were exposure to less medication, equiva-
lent symptom severity and some loss of weight.

So when should the prescriber just continue with the current regimen? The evidence 
reviewed above suggests that no one strategy, such as increasing the dose, switching to 
another antipsychotic medication or augmentation with a second antipsychotic medi-
cation, is the clear winner in all situations. But increasing the dose if plasma drug levels 
are low, switching to olanzapine if this has not been tried, or augmentation if there is 
insufficient response to clozapine may be beneficial in some cases. Given the limited 
efficacy of these manoeuvres perhaps an equally important call by the treating doctor 
is when to just stay with the current pharmacotherapy and focus on non-pharmacological 
means: engagement in case management, targeted psychological treatments and voca-
tional rehabilitation as means of enhancing patient well-being. While it may seem a 
passive option, staying with the current medication regimen may often do less harm 
than aimless switching and dosage increments.

Summary
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Acutely disturbed or violent behaviour

Acute behavioural disturbance can occur in the context of psychiatric illness, physical 
illness, substance abuse or personality disorder. Psychotic symptoms are common and 
the patient may be aggressive towards others secondary to persecutory delusions or 
auditory, visual or tactile hallucinations. This section deals with behavioural distur-
bance in the context of severe mental illness. Agitated states caused by illicit substance 
misuse are dealt with in Chapter 9.

The clinical practice of rapid tranquillisation is used when appropriate psychologi-
cal and behavioural approaches have failed to de-escalate acutely disturbed behav-
iour. It is, essentially, a treatment of last resort. Patients who require rapid 
tranquillisation (RT) are often too disturbed to give informed consent and therefore 
participate in RCTs but, with the use of a number of creative methodologies, the evi-
dence base with respect to the efficacy and tolerability of pharmacological strategies 
has grown substantially. A comprehensive and up-to-date consensus guideline was 
published in 20181 and, more recently, a systematic review and meta-analysis.2 A 
network meta-analysis of RT in the emergency department has also been published.3

Oral/inhaled treatment

Several studies supporting the efficacy of oral SGAs have been conducted.4–7 The level 
of behavioural disturbance exhibited by the patients in these studies was moderate at 
most, and all participants accepted oral treatment (this degree of compliance would be 
unusual in clinical practice). Patients recruited to these studies received the SGA as 
antipsychotic monotherapy. The efficacy and safety of adding a second antipsychotic as 
a ‘when necessary’ treatment have not been explicitly tested in formal RCTs.

A single-dose RCT showed sublingual asenapine to be more effective than placebo 
for acute agitation.8 The efficacy of inhaled loxapine in behavioural disturbance that is 
moderate in severity is also supported by RCTs.9–11 The use of this preparation is now 
restricted in many countries owing to the risk of bronchospasm.

Dexmedetomidine, an α2 receptor agonist used in anaesthesia, has been developed as 
a sublingual film. It seems to be rapidly effective in acute agitation.12

Parenteral treatment

Large, placebo-controlled RCTs support the efficacy of IM preparations of olanzapine, 
ziprasidone and aripiprazole. When considered together, these trials suggested that IM 
olanzapine is more effective than IM haloperidol, which in turn is more effective than 
IM aripiprazole, which itself is more effective than ziprasidone.2,13,14 The level of behav-
ioural disturbance in these studies was moderate at most and differences between treat-
ments small.

A large observational study supported the efficacy and tolerability of IM olanzapine 
in clinical emergencies (where disturbance was severe).15 A study comparing IM halop-
eridol with a combination of IM midazolam and IM haloperidol found the combina-
tion more effective than haloperidol alone for controlling agitation in palliative care 
patients.16
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Several RCTs have investigated the effectiveness of parenteral medication in ‘real-life’ 
acutely disturbed patients. Overall:

■■ Compared with IV midazolam alone, a combination of IV olanzapine or IV droperi-
dol with IV midazolam was more rapidly effective and resulted in fewer subsequent 
doses of medication being required.17

■■ IM midazolam 7.5–15mg was more rapidly sedating than a combination of haloperi-
dol 5–10mg and promethazine 50mg (TREC 1).18

■■ Olanzapine 10mg was as effective as a combination of haloperidol 10mg and pro-
methazine 25–50mg in the short term, but the effect did not last as long (TREC 4).19

■■ A combination of haloperidol 5–10mg and promethazine 50mg was more effective 
and better tolerated than haloperidol 5–10mg alone; 6% of patients had an acute 
dystonic reaction (TREC 3).20

■■ A combination of haloperidol 10mg and promethazine 25–50mg was more effective 
than lorazepam 4mg (TREC 2).21

■■ A combination of IM chlorpromazine 100mg, haloperidol 5mg and promethazine 
25mg was no better than IM haloperidol 5mg plus promethazine 25mg (TREC 
Lebanon).22

■■ A combination of IV midazolam and IV droperidol was more rapidly sedating than 
either IV droperidol or IV olanzapine alone. Fewer patients in the midazolam– 
droperidol group required additional medication doses to achieve sedation.23

■■ IM olanzapine was more effective than IM aripiprazole in the treatment of agitation 
in schizophrenia in the short-term (at 2 hours) but there was no significant difference 
between treatments at 24 hours.24

■■ IM midazolam 5mg was faster acting and more effective than olanzapine 10mg, 
ziprasidone 20mg and both 5 and 10mg haloperidol in a large (n = 737) emergency 
room study.25

■■ In an open-label study, the combination of IM haloperidol and IM lorazepam was 
found to be similar in efficacy to IM olanzapine.26

■■ IM droperidol and IM haloperidol were equally effective.27

■■ IM droperidol with IM midazolam was more effective than IM haloperidol with IM 
lorazepam.28

Nearly 10 years ago, Cochrane concluded that haloperidol alone is effective in the 
management of acute behavioural disturbance but poorly tolerated, and that co-
administration of promethazine (but not lorazepam) improves tolerability.29,30 However 
NICE considers the evidence relating to the use of promethazine for this purpose to be 
inconclusive.31 The authors also stated that ‘haloperidol used on its own without some-
thing to offset its frequent and serious adverse effects is difficult to justify’.32

A systematic review and meta-analysis of IM olanzapine for agitation found IM 
olanzapine and IM haloperidol to be equally effective, but IM olanzapine was associ-
ated with a lower incidence of EPSEs.33 Cochrane suggests that droperidol is effective 
and may be used to control disturbed and aggressive behaviours caused by psychosis.34 
Droperidol has seen a resurgence in use in some countries having become available 
again (its initial withdrawal was voluntary, so reintroduction is not prohibited).
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In a meta-analysis that examined the tolerability of IM antipsychotics when used for 
the treatment of agitation, the incidence of acute dystonia with haloperidol was reported 
to be 5%, with SGAs performing considerably better.35 Acute EPSEs may adversely 
affect longer-term compliance.36 In addition, the formal prescribing information in 
most countries for haloperidol calls for a pretreatment ECG37,38 and recommends that 
concomitant antipsychotics are not prescribed. The mean increase in QTc after 10mg 
IM haloperidol can be up to 15ms but the range is wide.39

Promethazine may inhibit the metabolism of haloperidol;40 a pharmacokinetic inter-
action that is potentially clinically significant given the potential of haloperidol to pro-
long QTc. While this is unlikely to be problematic if a single dose is administered, repeat 
dosing may confer risk.

Droperidol is also associated with QT changes (the reason for its withdrawal). In 
an observational study set in hospital emergency departments, of the 1,009 patients 
administered parenteral droperidol, only 13 patients (1.28%) had an abnormal QT 
after dose administration. In seven of these cases, another contributory factor was 
identified. There were no cases of torsades de pointes (TdP).27 In all RT studies of 
IM droperidol, the overall rate of QTc measurements greater than 500ms was less 
than 2%.2

Intravenous treatment is now rarely used in RT but where benefits are thought to 
outweigh risks it may be considered as a last resort. A small study comparing high-
dose IV haloperidol with IV diazepam found both drugs to be effective at 24 hours.41 
Two large observational studies have examined the safety of IV olanzapine when used 
in the emergency department. The indications for its use varied, agitation being the 
most common. In one study,42 in the group treated for agitation (n = 265), over a third 
of patients required an additional sedative dose after the initial IV olanzapine dose. 
Hypoxia was reported in 17.7% of patients and supplemental oxygen was used in 
20.4%. Six patients required intubation (two of these because of olanzapine treat-
ment). In the other study,43 IV olanzapine (n = 295) was compared with IM olanzap-
ine (n = 489). Additional doses were not required for 81% of patients in the IV group 
and 84% of patients in the IM group. Respiratory depression was more commonly 
observed in the group receiving IV olanzapine. Five patients in the IM group and two 
in the IV group required intubation.

In an acute psychiatric setting, ‘high-dose sedation’ (defined as a dose of more than 
10mg of haloperidol, droperidol or midazolam) was not more effective than lower doses 
but was associated with more adverse effects (hypotension and oxygen desaturation).44 
Consistent with this, a small RCT supports the efficacy of low-dose haloperidol, although 
both efficacy and tolerability were superior when midazolam was co-prescribed.45 These 
data broadly support the use of standard doses in clinical emergencies but the need for 
further physical restraint after lower doses needs to be considered.

A small observational study supported the effectiveness of buccal midazolam in a 
PICU setting.46 Parenteral administration of midazolam, particularly in higher doses, 
may cause over-sedation accompanied by respiratory depression.47 Lorazepam IM is an 
established treatment and TREC 221 supports its efficacy, although combining all results 
from the TREC studies suggests that midazolam 7.5–15mg is probably more effective. 
More recent studies have used 5mg IM midazolam and found it to be rapidly effec-
tive.28,48 A Cochrane review of benzodiazepines for psychosis-induced aggression and 
agitation concluded that most trials were too small to highlight differences in either 
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positive or negative effects and while adding a benzodiazepine to another drug may not 
be clearly advantageous it may lead to unnecessary adverse effects.49

With respect to those who are behaviourally disturbed secondary to acute intoxication 
with alcohol or illicit drugs, there are fewer data to guide practice. A large observa-
tional study of IV sedation in patients intoxicated with alcohol found that combination 
treatment (most commonly haloperidol 5mg and lorazepam 2mg) was more effective 
and reduced the need for subsequent sedation than either drug given alone.50 A case 
series (n = 59) of patients who received modest doses of oral, IM or IV haloperidol to 
manage behavioural disturbance in the context of phencyclidine consumption showed 
that haloperidol was effective and well tolerated (one case each of mild hypotension 
and mild hypoxia).51 A section on the treatment of behavioural disturbance caused by 
substance misuse is included in Chapter 9.

Ketamine is widely used for agitation in hospital emergency departments. In a 
systematic review of 18 studies of ketamine,52 a mean dose of 315mg IM ketamine 
achieved adequate sedation in an average of 7.2 minutes. Over 30% of 650 patients 
were eventually intubated and more than 1% experienced laryngospasm. Ketamine is 
not suitable for RT where facilities for intubation are not available, although it may be 
the most effective treatment.3

Overall, the current broad consensus is that midazolam and droperidol are the 
fastest-acting single-drug, intramuscular treatments53 and that haloperidol alone should 
be avoided and perhaps abandoned completely even in combination.54 Second-line 
treatments are combinations of benzodiazepines and antipsychotics and third line 
would probably be intravenous benzodiazepines and then ketamine (2–5mg/kg IM), 
assuming intubation facilities are available.

Practical measures

Plans for the management of individual patients should ideally be made in advance. The 
aim is to prevent disturbed behaviour and reduce risk of violence. Nursing interven-
tions (de-escalation, time out, seclusion),55 increased nursing levels, transfer of the 
patient to a psychiatric intensive care unit and pharmacological management are 
options that may be employed. Care should be taken to avoid combinations and high 
cumulative doses of antipsychotic drugs. The monitoring of routine physical observa-
tions after RT is essential. RT is often, of course, viewed as punitive by patients. There 
is little research into the patient experience of RT. The aims of RT are threefold:

■■ To reduce suffering for the patient: psychological or physical (through self-harm or 
accidents).

■■ To reduce risk of harm to others by maintaining a safe environment.
■■ To do no harm (by prescribing safe regimens and monitoring physical health).

Note: Despite the need for rapid and effective treatment, concomitant use of two or 
more antipsychotics (antipsychotic polypharmacy) should be avoided on the basis of 
risk associated with QT prolongation (common to almost all antipsychotics). This is a 
particularly important consideration in RT, where the patient’s physical state predis-
poses to cardiac arrhythmia.
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Zuclopenthixol acetate

Zuclopenthixol acetate (ZA) is widely used in the UK and elsewhere in Europe, and is 
best known by its trade name Acuphase®. Zuclopenthixol itself is a thioxanthene dopa-
mine antagonist first introduced in the early 1960s. ZA is not a rapidly tranquillising 
agent. Its elimination half-life is around 20 hours. IM injection of zuclopenthixol base 
results in rapid absorption and a duration of action of 12–24 hours. By slowing absorp-
tion after IM injection, the biological half-life (and so duration of action) becomes 
dependent on the rate of release from the IM reservoir. This can be achieved by esteri-
fication of the zuclopenthixol molecule, the rate of release being broadly proportional to 
the length of the ester carbon chain. Thus, zuclopenthixol decanoate is slow to act but 
very long-acting as a result of retarded release after IM injection. ZA (with eight carbon 
atoms fewer) would be expected to provide relatively prompt release but with an inter-
mediate duration of action. The intention of the manufacturers was that the use of ZA 
would obviate the need for repeated IM injections in disturbed patients.

An initial pharmacokinetic study of ZA included 19 patients ‘in whom calming effect 
by parenteral neuroleptic was considered necessary’.56 Zuclopenthixol was detectable 
in the plasma after 1–2 hours but did not reach peak concentrations until around 36 
hours after dosing. At 72 hours, plasma levels were around one-third of those at 36 
hours. The clinical effect of ZA was not rapid – 10 of 17 patients exhibited minimal or 
no change in psychotic symptoms at 4 hours. Sedation was evident at 4 hours but it had 
effectively abated by 72 hours.

A follow-up study by the same research group57 examined more closely the clinical 
effects of ZA in 83 patients. The authors concluded that ZA produced ‘pronounced and 
rapid reduction in psychotic symptoms’. In fact, psychotic symptoms were first assessed 
only after 24 hours and so a claim of rapid effect is not reasonably supported. Sedative 
effects were measured after 2 hours when a statistically significant effect was observed – 
at baseline mean sedation score was 0.0 (0 = no sign of sedation) and at 2 hours 0.6  
(1 = slightly sedated). Maximum sedation was observed at 8 hours (mean score 2.2;  
2 = moderately sedated). At 72 hours mean score was 1.1. Dystonia and rigidity were 
the most commonly reported adverse effects.

Two independently conducted open studies produced similar results – a slow onset 
of effect peaking at 24 hours and still being evident at 72 hours.58,59 The first UK study 
was reported in 1990.60 In the trial, a significant reduction in psychosis score was first 
evident at 8 hours and scores continued to fall until the last measurement at 72 hours. 
Of 25 patients assessed only 4 showed signs of tranquillisation at 1 hour (19 at 2 hours 
and 22 at 24 hours).

A comparative trial of ZA61 examined its effects and those of IM/oral haloperidol 
and IM/oral zuclopenthixol base (in multiple doses over 6 days). The two non-ester, IM/
oral preparations produced a greater degree of sedation at 2 hours than did ZA but the 
effect of ZA and zuclopenthixol was more sustained than with haloperidol over 144 
hours (although patients received more zuclopenthixol doses). No clear differences 
between treatments were detected, with the exception of the slow onset of effect of ZA. 
The number of doses given varied substantially: ZA 1–4; haloperidol 1–26; and zuclo-
penthixol 1–22. This is the key (and perhaps unique) advantage of ZA – it reduces the 
need for repeat doses in acute psychosis. Indeed, this was the principal finding of the 
first double-blind study of ZA.62 Participants were given either ZA or haloperidol IM 
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and assessed over 3 days. Changes in Brief Psychiatric Rating Scale and Clinical Global 
Impression scores were near identical on each daily assessment. However, only 1 of 23 
patients taking ZA required a second injection, whereas 7 of 21 required a repeat dose 
of haloperidol. Speed of onset was not examined. Similar findings were reported by 
Thai researchers comparing the same treatments63 and in three other studies of moder-
ate size (n = 44,64 n = 40,65 n = 5066). In each study, the timing of assessments was such 
that time to onset of effect could not be determined.

Overall, the utility of ZA in rapid tranquillisation is limited by a somewhat delayed 
onset of both sedative and antipsychotic actions. Sedation may be apparent in a minor-
ity of patients after 2–4 hours, but antipsychotic action is evident only after 8 hours. If 
ZA is given to a restrained patient, their behaviour on release from restraint is likely to 
be unchanged and will remain as such for several hours. ZA has a role in reducing the 
number of restraints for IM injection but it has no role in rapid tranquillisation.

Guidelines for the use of zuclopenthixol acetate (Acuphase)

■■ ZA is not a rapidly tranquillising agent. It should be used only after an acutely psychotic patient 
has required (or is likely to require) repeated injections of short-acting antipsychotic drugs such 
as haloperidol or olanzapine, or sedative drugs such as lorazepam. It is perhaps best reserved for 
those few patients who have a prior history of good response to Acuphase.

■■ ZA should be given only when enough time has elapsed to assess the full response to previously 
injected drugs: allow 15 minutes after IV injections; 60 minutes after IM.

■■ ZA should never be administered for rapid tranquillisation (the onset of effect is too slow) or to 
a patient who is physically resistant (risk of intravasation and oil embolus) or to neuroleptic-naïve 
patients (risk of prolonged EPSEs).
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Rapid tranquillisation summary

In an emergency situation: Assess whether there may be a medical cause.67 Optimise regular prescription. 
The aim of pharmacological treatment is to calm the patient but not to over-sedate. Note that lower doses 
should be used for children, adolescents and older adults. Patients’ levels of consciousness and physical health 
should be monitored after administration of parenteral medication (see protocol).

Step intervention

1 De-escalation, time out, placement, etc., as appropriate

2 Offer oral treatment

If patient is prescribed a regular 
antipsychotic:
Lorazepam 1–2mg
Promethazine 25–50mg
Monotherapy with buccal midazolam 
may avoid the need for IM treatment 
Dose: 10mg
Note that this preparation is unlicensed

If patient is not already taking a regular oral or LAI antipsychotic:
■■ Olanzapine 10mg or
■■ Risperidone 1–2mg or
■■ Quetiapine 50–100mg or
■■ Haloperidol 5mg (with promethazine 25mg). ECG is required in 

UK/EU

Repeat after 45–60 minutes, if necessary. Consider combining sedative and antipsychotic treatment.
Go to step 3 if two doses fail or sooner if the patient is placing themselves or others at significant risk.

3 Consider IM treatment

Lorazepam 2mgab Have flumazenil to hand in case of benzodiazepine-induced 
respiratory depression

Promethazine 50mg IM promethazine is a useful option in a benzodiazepine-tolerant 
patient

Olanzapine 10mgd IM olanzapine should not be combined with an IM 
benzodiazepine, particularly if alcohol has been consumed68

Aripiprazole 9.75mg Less hypotension than olanzapine, but less effective6,13,69

Haloperidol 5mg Haloperidol should be the last drug considered. The incidence 
of acute dystonia is high; combine with IM promethazine and 
ensure IM procyclidine is available. Pretreatment ECG required

Repeat after 30–60 minutes if insufficient effect. Combinations of haloperidol and lorazepam or haloperidol 
and promethazine may be considered if single drug treatment fails. Drugs must not be mixed in the same 
syringe. IM olanzapine must never be combined with IM benzodiazepine.

4 Consider IV treatment

Diazepam 10mg over at least 2 minutesbe

Repeat after 5–10 minutes if insufficient effect (up to 3 times)
Have flumazenil to hand

5 Seek expert advicef

Consider transfer to medical unit for administration of IM ketamine

Notes

a. �Carefully check administration and dilution instructions, which differ between manufacturers. Many centres 
use 4mg. An alternative is IM midazolam 5–15mg. 5mg is usually sufficient. The risk of respiratory depression 
is dose-related with both drugs but generally greater with midazolam.

b. �Caution in the very young and elderly and those with pre-existing brain damage or impulse control problems, 
as disinhibition reactions are more likely.70

(Continued )
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Rapid tranquillisation summary  (Continued)

c. �Promethazine has a slow onset of action but is often an effective sedative. Dilution is not required before IM 
injection. May be repeated up to a maximum of 100mg/day. Wait 1–2 hours after injection to assess 
response. Note that promethazine alone has been reported, albeit very rarely, to cause NMS,71 although it is 
an extremely weak dopamine antagonist. Note also the potential pharmacokinetic interaction between 
promethazine and haloperidol (reduced metabolism of haloperidol) which may confer risk if repeated doses 
of both are administered.

d. �Recommended by NICE only for moderate behavioural disturbance, but data from a large observational study 
also support efficacy in clinical emergencies.

e. �Use diazepam to avoid injection site reactions. Lorazepam can also be given IV. IV therapy may be used 
instead of IM when a very rapid effect is required. IV therapy also ensures near immediate delivery of the 
drug to its site of action and effectively avoids the danger of inadvertent accumulation of slowly absorbed IM 
doses. IV doses can be repeated after only 5–10 minutes if no effect is observed. Midazolam can also be used 
IV but respiratory depression is common.1

f. �Options at this point are limited, although the wider use of IM ketamine has improved the range of options 
available. IM amylobarbitone and IM paraldehyde have been used in the past but are used now only 
extremely rarely and are generally not easy to obtain. IV olanzapine, IV droperidol and IV haloperidol are 
possible but adverse effects are fairly common. ECT is also an option.

Rapid tranquillisation – physical monitoring

After any parenteral drug administration, monitor as follows:

■■ Temperature
■■ Pulse
■■ Blood pressure
■■ Respiratory rate

Every 15 minutes for 1 hour and then hourly until the patient is ambulatory. Patients who refuse to 
have their vital signs monitored or who remain too behaviourally disturbed to be approached 
should be observed for signs/symptoms of pyrexia, hypoxia, hypotension, over-sedation and 
general physical well-being.

All patients should be continuously observed (‘in sight’) for at least 1 hour and until clearly 
ambulatory.

If the patient is asleep or unconscious, the continuous use of pulse oximetry to measure 
oxygen saturation is desirable. A nurse should remain with the patient until ambulatory.

ECG and haematological monitoring are also strongly recommended when parenteral antipsychotics 
are given, especially when higher doses are used.72,73 Hypokalaemia, stress and agitation place the 
patient at risk of cardiac arrhythmia74 (see section on ‘QT prolongation’). ECG monitoring is 
formally recommended for all patients who receive haloperidol.
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Remedial measures in rapid tranquillisation

Problem Remedial measures

Acute dystonia (including oculogyric 
crises)

Give procyclidine 5–10mg IM or IV

Reduced respiratory rate (<10/minute) 
or oxygen saturation (<90%)

Give oxygen, raise legs, ensure patient is not lying face down

Give flumazenil if benzodiazepine-induced respiratory 
depression suspected (see protocol)

If induced by any other sedative agent:

transfer to a medical bed and ventilate mechanically

Irregular or slow (<50/minute) pulse Refer to specialist medical care immediately

Fall in blood pressure (>30mmHg 
orthostatic drop or <50mmHg diastolic)

Have patient lie flat, tilt bed towards head 
Monitor closely

Increased temperature Risk of NMS and perhaps arrhythmia; check creatine kinase 
urgently

Guidelines for the use of flumazenil

Indication for use If, after the administration of lorazepam, midazolam or diazepam, respiratory 
rate falls below 10/minute

Contraindications Patients with epilepsy who have been receiving long-term benzodiazepines

Caution Dose should be carefully titrated in hepatic impairment

Dose and route of 
administration

Initial: 200mcg intravenously over 15 seconds

if required level of consciousness not achieved after 60 seconds, then

Subsequent dose: 100mcg over 15 seconds

Time before dose can be 
repeated

60 seconds

Maximum dose 1mg in 24 hours

(one initial dose and eight subsequent doses)

Adverse effects75 Patients may become agitated, anxious or fearful on awakening. Seizures may 
occur in regular benzodiazepine users.

Cardiac arrhythmia (supraventricular tachycardia)

Management Adverse effects usually subside

Monitoring:

■■ What to monitor? Respiratory rate

■■ How often? Continuously until respiratory rate returns to baseline level

Flumazenil has a short half-life (much shorter than diazepam) and respiratory 
function may recover and then deteriorate again

Note: If respiratory rate does not return to normal or patient is not alert after initial doses given, assume that 
sedation is from some other cause
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Antipsychotic depots/long-acting injections

Long-acting injectable preparations of antipsychotic medication are commonly pre-
scribed in clinical practice, especially in the UK, Australasia and the EU. Real-world, 
observational studies of patients with schizophrenia have confirmed that continued 
treatment with such medication is associated with fewer relapses and readmissions to 
hospital compared with oral antipsychotic treatment,1–5 although there are confound-
ing factors in such studies, such as indication bias.

A 2020 Cochrane systematic review of RCTs comparing antipsychotic maintenance 
treatment with placebo for people with schizophrenia found that LAI antipsychotic 
medications (in particular, LAI haloperidol and LAI fluphenazine) were more effective 
than oral antipsychotic medications.6 However, the authors noted that only head-to-
head comparisons of LAI and oral antipsychotic medications can determine whether 
the former are more effective. The findings of such RCTs have generally failed to show 
the superiority of LAI antipsychotic medications that is apparent in real-world stud-
ies,7–9 and it has been postulated that this is partly related to study design and method-
ology issues.2 Specifically, double-blind RCTs are generally relatively short term and the 
study samples will tend to be biased towards patients with rather less severe illness, 
fewer comorbid conditions and better adherence to medication.10,11 Nevertheless, a 
2021 systematic review and meta-analysis of RCTs, observational cohort studies and 
pre–post (mirror-image) studies comparing LAIs with oral antipsychotic medications 
found that LAIs were associated with a lower risk of hospitalisation or relapse, across 
all the study designs.12 There are also hints from meta-analyses of relevant RCTs that 
some adverse effects are less frequent with LAIs than with their oral counterparts.8,13

While it is generally accepted that treatment with LAI antipsychotic medication reduces 
the risk of relapse, the findings of studies of all designs suggest that treatment with LAIs 
does not confer complete protection against relapse.14 In clinical practice, relapse is strongly 
linked to delayed or missed doses of LAIs. Two UK studies showed that patients receiving 
10 doses a year (or fewer) of monthly paliperidone palmitate were at a substantially higher 
risk of relapse than those receiving 11 or 12 doses.15,16 Very long-acting injections given 
consistently on time may offer better protection against relapse.17–19

LAI antipsychotic medication is recommended for all patients, but especially where a 
patient has expressed a preference for such a formulation because of its convenience or 
where avoidance of covert non-adherence is considered a clinical priority.10,20,21 While 
LAI medication does not ensure adherence, it does ensure clinical awareness of adher-
ence, unlike the use of oral medication. Thus, failure to adhere, which may be a sign of 
relapse or a potential cause, will be signalled by delayed attendance for, or refusal of, an 
injection, allowing the clinical team to intervene promptly. Another advantage for LAI 
antipsychotic medication is that its use may help clarify whether an unsatisfactory ther-
apeutic response to antipsychotic medication is because of adherence problems or treat-
ment resistance. Patients with an apparently refractory illness may simply be 
non-adherent to their oral medication, sometimes completely so.22 Further, an LAI 
antipsychotic regimen provides the opportunity for regular scrutiny of a patient’s men-
tal state and adverse effects.23

The proportion of patients with schizophrenia prescribed LAI antipsychotic medi-
cations varies between and across countries, suggesting that the use of such medica-
tion is influenced by factors beyond the extent of poor adherence. Greater 
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understanding of these factors might allow for possible barriers to the optimal 
implementation of this treatment to be identified.24–26 A study in the USA found that 
patients with first-episode schizophrenia were largely willing to accept long-acting 
treatment.27 This suggests that the relatively low usage of LAIs in the USA might be 
partly a result of reluctance on the part of clinicians, rather than resistance from 
patients.28,29

Advice on prescribing LAIs

■■ Test doses
Because of its long half-life, any adverse effects that result from the administration of 
LAI antipsychotic medication are likely to be long lived. Therefore, such treatment 
should be avoided in patients with a history of serious adverse effects that would 
warrant immediate discontinuation of the medication, such as neuroleptic malignant 
syndrome (NMS). For LAI FGAs, a test dose, consisting of a small dose of active drug 
in a small volume of oil, serves a dual purpose: it is a test of the patient’s sensitivity 
to EPS and of any sensitivity to the base oil. For LAI SGAs, test doses may not be 
required (there is a lower propensity to cause EPS and the aqueous base is not known 
to be allergenic), although they could be considered appropriate where a patient is 
suspected of being non-adherent to oral antipsychotic medication and the LAI prepa-
ration will be the first exposure to guaranteed antipsychotic medication delivery. For 
both LAI FGAs and SGAs, prior treatment with the equivalent oral formulation, 
establishing the optimally effective and tolerated dose, is advised,30 but may not be 
necessary from a pharmacokinetic viewpoint. Most LAI SGAs can be used as sole 
treatment from the outset, although loading doses are usually necessary (e.g. for pali-
peridone and aripiprazole).

■■ Begin with the lowest therapeutic dose
For LAI FGA medications, there is limited evidence for a clear dose–response effect 
and a near absence of data on optimal dosing. However, low doses (within the licensed 
range) may be at least as effective as higher ones.31–34 For the LAI antipsychotic medi-
cations that are commonly used, it remains uncertain that the dosages and frequency 
of injections achieve the optimal benefit–risk balance.35–37

■■ Administer at the longest possible licensed interval
All LAI antipsychotic medications can be safely administered at their licensed dosing 
intervals, bearing in mind the maximum recommended single dose. There is no evi-
dence to suggest that shortening the dose interval improves efficacy. Moreover, less 
frequent administration may be desirable, as the IM injection site can be a cause of 
discomfort and pain; these reactions may be more common with LAIs that have oil-
based formulations.38,39

  Although there are reports of illness deterioration in some patients in the days 
before their next injection is due, plasma drug concentrations may continue to fall for 
some hours (or even days with some preparations) after each injection. In this con-
text, a patient’s apparent recovery soon after the injection makes little sense. More 
importantly, at steady state, trough plasma levels (immediately before and after the 
dose) are usually substantially above the threshold concentration required for thera-
peutic effect.30,40,41
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■■ Adjust doses only after an adequate period of assessment
Attainment of peak plasma levels, therapeutic effect and steady-state plasma levels 
are all delayed with LAI antipsychotic medications, compared with oral antipsychot-
ics. Doses may be reduced if adverse effects occur but should only be increased after 
careful assessment over at least 1 month, and preferably longer. Note that with most 
LAI antipsychotic preparations, at the start of treatment, plasma drug levels increase 
over several weeks to months without any increase in the dosage. This is due to 
accumulation: steady state is only achieved after at least 6–8 weeks. Dose increases 
during this initial period are therefore illogical and impossible to evaluate properly. 
With continued LAI antipsychotic treatment, the monitoring and recording of thera-
peutic efficacy, adverse effects and any impact on physical health are recommended, 
although in clinical practice there seems to be a relatively low frequency of assess-
ment of adverse effects.42

  Table 1.8 gives doses and frequencies for LAI antipsychotic medications for adults.
■■ Adding an oral antipsychotic medication risks a high-dose prescription
The regular prescription of an oral antipsychotic medication in addition to an LAI 
antipsychotic preparation was once common with LAI FGAs.22,43 While this may be 
a possible strategy for the control of breakthrough symptoms and may offer greater 
flexibility in dosage titration, the safety and tolerability of such a combination are 
uncertain, particularly over the longer term.44 The co-prescription of an LAI and 
oral antipsychotic medication may well result in a possibly inadvertent high-dose 
prescription, with an increased adverse effect burden and implications for physical 
health monitoring.10,23

Differences between LAIs

A 2021 network meta-analysis of 86 RCTs45 comparing LAIs with each other, with 
placebo or with oral antipsychotic medication concluded that the LAI formulations 
of paliperidone (3-month formulation), aripiprazole, olanzapine and paliperidone 
(1-month formulation) had the largest effect sizes and greater certainty of evidence 
for both relapse prevention and acceptability. The LAI SGAs, aripiprazole, paliperi-
done, risperidone and olanzapine, have generally been reported to have comparable 
efficacy, although they vary in their liability for particular adverse effects, such as 
weight gain, metabolic effects, EPS and raised plasma prolactin.46–49 For example, 
LAI paliperidone is associated with substantial increases in serum prolactin48 and 
LAI olanzapine can cause significant weight gain and is associated with a post-
injection delirium/sedation syndrome, assumed to be caused by unintended partial 
intravascular injection or blood vessel injury.50,51 Details on dosing of individual 
SGAs are given elsewhere in this chapter.



Table 1.8  Long-acting injectable antipsychotic medications – doses and frequencies.*

Drug UK trade name
Licensed 
injection site Test dose (mg)

Dose range (mg/day or week  
or month)

Dosing interval 
(weeks) Comments

Aripiprazole Abilify Maintena Buttock Not required** 300–400mg monthly Monthly Does not increase prolactin

Aripiprazole Abilify Asimtufil Gluteal Not required** 720–960mg every 2 months 8 Can be started after oral loading or as 
continuation of monthly injections

Aripiprazole Aristada Initio Deltoid or gluteal Not required** 675mg Single dose, not 
for repeat dosing

Given together with 30mg dose of oral 
aripiprazole. The first Aristata injection 
can be given on the same day or up to 
10 days after Aristada Initio.

Aripiprazole Aristada Deltoid† or gluteal Not required** 441mg, 662mg monthly, 882mg every 
4–6 weeks and 1062mg every 2 months

4–8 Can be given with 30mg dose of oral 
aripiprazole and 675mg Aristada Initio 
or continue with oral aripiprazole for 21 
consecutive days

Flupentixol decanoate Depixol Buttock or thigh 20 50mg every 4 weeks to 400mg a week 2–4 Maximum licensed dose is high relative 
to other LAIs

Fluphenazine decanoate Modecate Gluteal region 12.5 12.5mg every 2 weeks to 100mg every 
2 weeks

2–5 High risk of EPS

Haloperidol decanoate Haldol Gluteal region 25†† 50–300mg every 4 weeks 4 High risk of EPS

Olanzapine pamoate ZypAdhera Gluteal Not required** 150mg every 4 weeks to 300mg every 
2 weeks

2–4 Risk of post-injection syndrome

Paliperidone palmitate 
(monthly)

Xeplion Deltoid or gluteal Not required** 50–150mg monthly Monthly Loading dose required at treatment 
initiation

Paliperidone palmitate 
(3-monthly)

Trevicta Deltoid or gluteal Not required‡ 175–525mg every 3 months 3 months Not suitable for acutely agitated patients

Paliperidone palmitate 
(6-monthly)

Byannli Gluteal region Not required§ 700–1000mg every 6 months 6 months Contraindicated in mild renal 
impairment (creatinine clearance ≥50 to 
≤80 mL/minute)

(Continued )
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Table 1.8  (Continued)

Drug UK trade name
Licensed 
injection site Test dose (mg)

Dose range (mg/day or week  
or month)

Dosing interval 
(weeks) Comments

Pipothiazine palmitate Piportil Gluteal region 25 50–200mg every 4 weeks 4 Lower incidence of
EPS (relative to other FGAs)

Risperidone microspheres Risperidal 
Consta

Deltoid or gluteal Not required** 25–50mg every 2 weeks 2 Drug release delayed for 2–3 weeks – 
oral therapy required

Risperidone Perseris Abdomen Not required** 90–120mg every month 4 Given subcutaneously in the abdomen

Risperidone Okedi Deltoid or gluteal Not required** 75–100mg every 28 days 4 Loading dose not required at treatment 
initiation

Zuclopenthixol decanoate Clopixol Buttock or thigh 100 200mg every 3 weeks to 600mg/week 2–4 High risk of EPS

* Refer to manufacturer‘s official documentation for full details.
** Tolerability and response to the oral preparation should be established before administering the LAI. With respect to paliperidone LAI, oral risperidone can be used for this purpose.
† Aripiprazole 441mg dose only.
†† Test dose not stated by manufacturer.
‡ May not be started until the completion of 4 months’ treatment with monthly LAI.
§ For patients stabilised on 100mg or 150mg of monthly LAI for at least 4 months or for patients given at least one injection of 350mg or 525mg of 3-monthly LAI.
EPS, extrapyramidal symptoms; FGA, first-generation antipsychotic; LAI, long-acting injection.
Notes:
The doses in this table are for adults. Check formal labelling for appropriate doses in the elderly.
After a test dose, wait 4–10 days then titrate to maintenance dose according to response (see product information for individual drugs).
Avoid using shorter dose intervals than those recommended except in exceptional circumstances (e.g. long interval necessitates high volume [>3–4 mL?] injection). Maximum licensed single 
dose overrides longer intervals and lower volumes.
For example, zuclopenthixol 500mg every week is licensed whereas 1000mg every 2 weeks is not (more than the licensed maximum of 600mg is administered). Always check official 
manufacturer’s information.
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Depot antipsychotics – summary of pharmacokinetics

Table 1.9 provides a summary of the pharmacokinetics of depot antipsychotic medications.

Table 1.9  Depot antipsychotics – summary of pharmacokinetics.

Drug UK trade name Time to peak (days)*
Plasma half-life 
(days)

Time to steady  
state (weeks or 
months)**

Aripiprazole1–3 Abilify Maintena Deltoid: 4 27 ~20 weeks
Gluteal: 5–7

Aripiprazole 2-monthly 
injection3–6

Abilify Maintena 28 ~29 ~6 months

Aripiprazole lauroxil2 Aristada in USA 44–50 ~54–57 ~4 months

Aripiprazole lauroxil 
nanocrystal2,7†

Aristada Initio in 
USA

4 ~15–18

Flupentixol decanoate8,9 Depixol 4–7 8–17 ~8–12 weeks

Fluphenazine decanoate2,10–12 Modecate 8–12d†† 7–10 ~8 weeks

Haloperidol decanoate2 Haldol 3–9 21 ~14 weeks

Olanzapine pamoate2,13 ZypAdhera 2–6 30 ~12 weeks

Paliperidone palmitate2

(monthly)
Xeplion 13 25–49 ~20 weeks

Paliperidone palmitate14,15

(3-monthly)
Trevicta 25 Deltoid: 84–95 ~52 weeks

Gluteal: 118–139

Paliperidone palmitate
(6-monthly)16

Byannli 700mg: 29 700mg: 148 Not known
1000mg: 32 1000mg: 159

Pipotiazine palmitate17,18 Piportil 7–14 15 ~9 weeks

RBP-70002,19

(risperidone SC monthly)
Perseris in USA 1st peak ~1 ~8–9 ~8 weeks

2nd peak ~11

Risperidone extended-release 
injectable suspension20,21

Rykindo in USA 25mg: 14
50mg: 17

3–6 ~4 weeks

Risperidone in situ 
microimplants (ISM)22,23

Okedi 1st peak: 1–2 7–9 ~4 weeks

2nd peak: 18–25

Risperidone microspheres2 Risperidal Consta ~28 3–6 ~8 weeks

TV-4600024

(risperidone SC)
Uzedy in USA 8–14 14–22 ~2 months

Zuclopenthixol 
decanoate2,8,17,25

Clopixol 4–7 19 ~12 weeks

* Time to peak is not the same as time to reach therapeutic plasma concentration but both are dependent on dose. 
For large (loading) doses, therapeutic activity is often seen before attaining peak levels. For low (test) doses, the 
initial peak level may be subtherapeutic.
** Attainment of steady state (SS) follows logarithmic, not linear characteristics: nearly 90% of SS levels are achieved in 
three half-lives. Time to attain steady state is independent of dose and dosing frequency (i.e. you cannot hurry it up by 
giving more, more often). Loading doses can be used to produce prompt therapeutic plasma levels but time to SS 
remains the same. SS is not the same as the concentration required for therapeutic effect. For most depots, SS 
concentrations during the dosing interval are some way above the concentration needed to give a therapeutic response.
† Used to initiate treatment with Aristada, IM injection with one 30mg oral dose of aripiprazole; not designed for 
repeat dosing.
†† Some estimates suggest peak concentrations after only a few hours.25,26 It is likely that fluphenazine decanoate 
produces two peaks – one on the day of injection and a second slightly higher peak a week or so later.
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Management of patients on long-term treatment with long-acting 
injectable antipsychotic medication

For people with multi-episode schizophrenia prescribed maintenance LAI antipsychotic 
treatment, long-term follow-up is essential. Treatment and progress should be reviewed at 
least once a year (ideally more frequently) by the responsible psychiatrist, including a 
systematic assessment of the efficacy, tolerability and safety of the medication. The assess-
ment of adverse effects should include cardiovascular and metabolic adverse effects, and 
EPS (principally parkinsonism, akathisia and TD).1–3 Whether LAI antipsychotic medica-
tions are more or less likely to be associated with TD than oral antipsychotic medications 
remains uncertain,4–7 but the risk of TD does not appear to be different when the LAI and 
oral formulations of the same antipsychotic medication are compared.8,9

Any reduction in dosage should be cautious and closely monitored, given the increased 
risk of relapse and rehospitalisation with lower than standard doses,2,10,11 particularly in 
the longer term.12–15 In a 2022 naturalistic study16 of the risk of rehospitalisation associ-
ated with maintenance treatment with a range of antipsychotic medications, both oral 
and LAI formulations, in a nationwide cohort (n = 61,889), the risk of severe relapse was 
lowest with continuing standard dose LAI, two exceptions being better outcomes for 
high-dose olanzapine LAI and relatively low-dose oral perphenazine.

There is no simple formula for deciding when or whether to reduce the dose of con-
tinuing LAI antipsychotic treatment, so a risk–benefit analysis must be carried out for 
every patient. Many patients, it should be noted, prefer LAI antipsychotic preparations 
to oral medication.9,17 When considering dose reduction, the patient’s individual cir-
cumstances should be considered, including the severity of the illness, the risk of relapse 
and its possible consequences, their response to treatment and their social situation:1,2

■■ Is the patient symptom-free and, if so, for how long?
■■ How severe, tolerable, distressing and disabling are the current adverse effects?
■■ What is the previous pattern of illness? Consider the speed of onset, duration and 
severity of past relapses and any dangers or risks posed to self or others.

■■ Has dosage reduction been attempted before? If so, what was the outcome?
■■ What are the patient’s current social circumstances? Is it a period of relative stability 
or should stressful life events be anticipated?

■■ What is the potential social cost of relapse (e.g. is the patient the sole breadwinner for 
a family)?

■■ Is the patient able to monitor their own symptoms? If so, will they seek appropriate help?

If, after consideration of the above, the decision is taken to reduce the medication dose, 
the patient’s family should be involved, and a clear explanation given of what should 
be done if and when symptoms return or worsen.

If it has not already been done, any co-prescribed oral antipsychotic medication 
should be discontinued.

■■ Where the product labelling allows, the interval between injections should be 
increased to 4 weeks before starting to decrease the dose given each time.

■■ The dose should be reduced by no more than a third of the previous dose at any one time.
■■ Decrements should, if possible, be made no more frequently than every 3 months, 
preferably every 6 months or more.
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■■ Discontinuation of medication should not be seen as the ultimate aim of the above 
process although it sometimes results.

■■ Because of their longer half-lives, relapse following discontinuation of LAI antipsy-
chotic formulations may be delayed compared with their oral equivalents and shorter-
acting LAIs, probably because of longer exposure and prolonged dopamine receptor 
blockade following discontinuation.18

■■ While an intermittent, targeted (i.e. symptom-triggered) treatment approach with 
antipsychotic medication is not as effective as continuous treatment, it may be prefer-
able to no treatment.2,19,20

■■ If a patient becomes symptomatic following antipsychotic dose reduction, this should 
be seen as information relevant to the determination of the minimum effective dose 
for that patient.

■■ Complex hyperbolic tapering regimens have been proposed21 and these may offer 
protection against relapse.

For more discussion, see the section on antipsychotic prophylaxis in this chapter.

References
1.	 Galletly C, et al. Royal Australian and New Zealand College of Psychiatrists clinical practice guidelines for the management of schizophrenia 

and related disorders. Aust N Z J Psychiatry 2016; 50:410–472.

2.	 Barnes T, et al. Evidence-based guidelines for the pharmacological treatment of schizophrenia: updated recommendations from the British 

Association for Psychopharmacology. J Psychopharm 2020; 34:3–78.

3.	 Arango C, et al. Delphi panel to obtain clinical consensus about using long-acting injectable antipsychotics to treat first-episode and early-

phase schizophrenia: treatment goals and approaches to functional recovery. BMC Psychiatry 2023; 23:453.

4.	 Novick D, et al. Incidence of extrapyramidal symptoms and tardive dyskinesia in schizophrenia: thirty-six-month results from the European 

schizophrenia outpatient health outcomes study. J Clin Psychopharmacol 2010; 30:531–540.

5.	 Barnes TR, et al. Long-term depot antipsychotics: a risk-benefit assessment. Drug Saf 1994; 10:464–479.

6.	 Baldessarini RJ, et al. Incidence of extrapyramidal syndromes and tardive dyskinesia. J Clin Psychopharmacol 2011; 31:382–384; author 

reply 384–385.

7.	 Misawa F, et al. Tardive dyskinesia and long-acting injectable antipsychotics: analyses based on a spontaneous reporting system database in 

Japan. J Clin Psychiatry 2022; 83:21m14304.

8.	 Gopal S, et al. Incidence of tardive dyskinesia: a comparison of long-acting injectable and oral paliperidone clinical trial databases. Int J Clin 

Pract 2014; 68:1514–1522.

9.	 Patel MX, et  al. Why aren’t depot antipsychotics prescribed more often and what can be done about it? Adv Psychiatr Treat 2005; 

11:203–211.

10.	 Correll CU, et al. What is the risk–benefit ratio of long-term antipsychotic treatment in people with schizophrenia? World Psychiatry 2018; 

17:149–160.

11.	 Rodolico A, et al. Antipsychotic dose reduction compared to dose continuation for people with schizophrenia. Cochrane Database Syst Rev 

2022; 11:CD014384.

12.	 Marder SR, et al. Low- and conventional-dose maintenance therapy with fluphenazine decanoate: two-year outcome. Arch Gen Psychiatry 

1987; 44:518–521.

13.	 Kane JM, et al. Low-dose neuroleptic treatment of outpatient schizophrenics: I. preliminary results for relapse rates. Arch Gen Psychiatry 

1983; 40:893–896.

14.	 Kane JM, et  al. A multidose study of haloperidol decanoate in the maintenance treatment of schizophrenia. Am J Psychiatry 2002; 

159:554–560.

15.	 Højlund M, et al. Standard versus reduced dose of antipsychotics for relapse prevention in multi-episode schizophrenia: a systematic review 

and meta-analysis of randomised controlled trials. Lancet Psychiatry 2021; 8:471–486.

16.	 Taipale H, et  al. Optimal doses of specific antipsychotics for relapse prevention in a nationwide cohort of patients with schizophrenia. 

Schizophr Bull 2022; 48:774–784.

17.	 Heres S, et al. The attitude of patients towards antipsychotic depot treatment. Int Clin Psychopharmacol 2007; 22:275–282.

18.	 Weiden PJ, et al. Does half-life matter after antipsychotic discontinuation? A relapse comparison in schizophrenia with 3 different formula-

tions of paliperidone. J Clin Psychiatry 2017; 78:e813–e820.

19.	 National Institute for Health and Care Excellence. Psychosis and schizophrenia in adults: prevention and management. Clinical guideline 

[CG178]. 2014 (last checked February 2024); https://www.nice.org.uk/guidance/cg178.

20.	 Sampson S, et al. Intermittent drug techniques for schizophrenia. Cochrane Database Syst Rev 2013; (7):CD006196.

21.	 O’Neill JR, et al. Implementing gradual, hyperbolic tapering of long-acting injectable antipsychotics by prolonging the inter-dose interval: an 

in silico modelling study. Ther Adv Psychopharmacol 2023; 13:20451253231198463.

https://www.nice.org.uk/guidance/cg178


Schizophrenia and related psychoses 85

C
H

A
PT

ER
 1

Aripiprazole long-acting injection

Aripiprazole 1-monthly

Aripiprazole lacks the prolactin-related and metabolic adverse effects of other SGA 
LAIs and so is a useful alternative to them. Placebo-controlled studies show a good 
acute and longer-term effect in the treatment of schizophrenia.1 In the USA, aripiprazole 
long-acting injection (ALAI) is approved for maintenance monotherapy in bipolar I 
disorder in adults.2 In the UK and some other countries, the use of aripiprazole LAI in 
bipolar is off-label.

Oral aripiprazole 10–20mg/day should be given for 14 days to establish tolerability 
and response. This oral run-in is also a vital part of the loading process.3 In patients 
switching from another oral antipsychotic to ALAI, aripiprazole should have been 
effective and tolerated in the past. The current antipsychotic should be continued for 
the first 14 days following the initial ALAI administration.2

One of the following two regimens may be followed for administering the starting 
dose of aripiprazole LAI.4

One-injection start

On the day of initiation, administer one injection of 400mg aripiprazole LAI and con-
tinue treatment with 10–20mg/day oral aripiprazole for 14 consecutive days (i.e. 
28 days in total) to maintain therapeutic aripiprazole concentrations during initiation. 
In the absence of the 14-day oral overlap, plasma levels may not be sufficient to afford 
a therapeutic effect.3

Two-injection start

On the day of initiation, administer two separate injections of 400mg aripiprazole LAI 
at separate injection sites in two different muscles (separate gluteal, separate deltoid or 
gluteal and deltoid injection sites), together with one 20mg dose of oral aripiprazole. 
Oral therapy should not continue after this point. The necessity for the single oral dose 
is doubtful, given it represents only 2.5% of the total dose given.

One month after the day of initiation, begin a regimen of 400mg each month (the 
manufacturer appears to define ‘monthly’ as every 28 days).4 A monthly dose of 400mg 
aripiprazole is equivalent to 15–20mg of daily aripiprazole.5

After the one-injection plus oral starting regimen, peak plasma levels are reached 7 days 
post-injection, with trough levels occurring at 4 weeks.6 After two-injection start, peak 
plasma concentration is observed at 5–7 days when administered in the gluteal muscle and 
at 4 days for the deltoid muscle.7 Steady-state plasma levels are achieved after the fourth 
IM injection for both administration sites (see Table 1.10 for missed doses).7

A lower dose of 300mg a month can be used in those not tolerating 400mg or for 
those who are poor metabolisers via CYP2D6. A dose of 200mg/month may only be 
used for those patients receiving particular enzyme-inhibiting drugs. Most common 
adverse events are increased weight, akathisia, insomnia and injection site pain.4,7
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While there are no official guidelines for switching to aripiprazole, the recommendations 
in Table 1.11 are based on our interpretation of existing pharmacokinetic data.

Table 1.10  Delayed doses of aripiprazole long-acting injection.4

ALAI dose missed Regimen

2nd or 3rd ALAI dose is missed and time since 
last injection is >4 weeks and <5 weeks

Administer as soon as possible

2nd or 3rd ALAI is missed and time since last 
injection is >5 weeks

Give oral aripiprazole for 14 days and one dose of ALAI

or

Give two ALAI injections at different sites + single dose 20mg 
aripiprazole

If ≥4th ALAI is missed and time since last 
injection is >4 weeks and <6 weeks

Administer as soon as possible

If ≥4th ALAI is missed and time since last 
injection is >6 weeks

Give oral aripiprazole for 14 days and one dose of ALAI

or

Give two ALAI injections at different sites + single dose 20mg 
aripiprazole

ALAI, aripiprazole long-acting injection.

Table 1.11  Switching to 1-monthly aripiprazole long-acting injection.

Switching from Aripiprazole LAI regimen

Oral antipsychotics Cross-taper antipsychotic with oral aripiprazole* over 2 weeks

One-injection start
Start aripiprazole LAI, continue aripiprazole oral for another 2 weeks then stop

Two-injection start
Start aripiprazole LAI as indicated above after 2 weeks of oral aripiprazole, then stop oral treatment**

Depot antipsychotics
(not Risperidone 
Consta)

Start oral aripiprazole* on day the last depot injection was due

One-injection start
Start aripiprazole LAI after 2 weeks then stop oral aripiprazole 2 weeks later

Two-injection start
Start aripiprazole LAI as indicated above after 2 weeks of oral aripiprazole, then stop oral 
treatment**

Risperidone Consta Start oral aripiprazole* 4–5 weeks after the last risperidone injection

One-injection start
Start aripiprazole LAI 2 weeks later; discontinue oral aripiprazole 2 weeks after that

Two-injection start
Start aripiprazole LAI as indicated above after 2 weeks of oral aripiprazole, then stop oral 
treatment**

* If prior response and tolerability to aripiprazole are known, pre-injection oral aripiprazole may not be strictly 
required. However, attainment of effective aripiprazole plasma levels is dependent upon 4 weeks of oral supplemen-
tation for the one-injection start regimen. Similarly, for the two-injection start regimen, the pharmacokinetic 
modelling study was based on plasma levels from oral aripiprazole being at (therapeutic) steady state on the day of 
initiation. It may be sufficient to start aripiprazole LAI in the absence of prior oral aripiprazole where the prior 
antipsychotic is at a therapeutic level. Continuation for 14 days is presumably also required.
** If oral aripiprazole cannot be given at all (e.g. patient refusal) always use the two-injection starting regimen. This 
800mg dose is likely to afford sustained therapeutic plasma concentrations even in the absence of prior oral treatment.
LAI, long-acting injection.



Schizophrenia and related psychoses 87

C
H

A
PT

ER
 1

Aripiprazole 2-monthly8,9

Two-monthly ALAI (Aripiprazole 2-Month Ready-to-Use 960mg [Ari2MRTU]) is 
indicated for maintenance treatment of schizophrenia (in the USA it is also licensed for 
maintenance monotherapy treatment of bipolar-1 disorder9). It is available as 720mg 
and 960mg formulations and should only be administered into the gluteal muscle. The 
960mg dose is equivalent to 10–20mg daily of oral aripiprazole. The initiation regimen 
is shown in Table 1.12.

The maintenance dose of Ari 2MRTU should be administered into the gluteal muscle 
every 56 days (this seems to be the manufacturer’s definition of ‘2-monthly’). It may be 
given up to 2 weeks before or 2 weeks after the scheduled injection due date.8 Table 1.13 
gives recommendations in the event of a missed or delayed maintenance dose of Ari 
2MRTU.

In the event of an adverse reaction, reduce the maintenance dose to 720mg every 
2 months. For patients on concomitant treatment with CYP2D6 or CYP3A4 inhibitors or 
those who are confirmed CYP2D6 poor metabolisers, the 720mg dose is considered more 
appropriate.9 Ari 2MRTU 960 is generally well tolerated, with safety, tolerability, efficacy 
and pharmacokinetic profiles similar to those of the 1-monthly ALAI (400mg).10–13

Table 1.12  Aripiprazole 2-month ready-to-use initiation regimen.8

Switching from Initiation regimen

Oral antipsychotics Establish tolerability with aripiprazole before initiating ALAI treatment

One-injection start
Administer one 960mg injection + give 10–20mg oral aripiprazole for 14 consecutive days

Two-injection start
Administer one 960mg injection and one 400mg injection at two different injection sites + 
give one 20mg dose of oral aripiprazole

400mg ALAI Initiate 960mg no sooner than 26 days after the last 400mg ALAI

Table 1.13  Recommendations for delayed maintenance dose of Ari 2MRTU.

Missed maintenance dose8 Recommendations

>8weeks and <14 weeks since last injection Administer 960mg or 720mg as soon as possible

>14 weeks since last injection Administer 960mg or 720mg + oral aripiprazole for 14 days

or

Maintenance dose 960mg:
Administer 960mg + 400mg + one dose of 20mg oral aripiprazole

Maintenance dose 720mg:
Administer 720mg + 300mg + one dose of 20mg oral aripiprazole

Resume 2-monthly dosing schedule
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Other LAI aripiprazole brands

Another two long-acting formulations of aripiprazole lauroxil (Aristada Initio and 
Aristada) are approved by the US Food and Drug Administration (FDA) for the treat-
ment of schizophrenia.14 Aristada Initio is given as a single 675mg IM injection to initi-
ate treatment (Table 1.14). Aristada is administered at 1-monthly, 6-weekly or 2-monthly 
intervals by IM injection into the deltoid or gluteal muscle, depending on the dose 
(Table 1.15).15,16 It is available in four strengths (441mg, 662mg, 882mg and 1064mg 
doses to deliver 300mg, 450mg, 600mg and 724mg of aripiprazole, respectively).17 The 
most commonly reported adverse reaction is akathisia.14

The 1-day initiation regimen with 1064mg Aristada did not demonstrate any new 
safety or tolerability concerns and its adverse-effect profile was comparable to that of 
paliperidone palmitate 1-monthly injection.13,18 Most adverse reactions occurred within 
the first 4 weeks of treatment (injection-site pain, akathisia, increased weight).18

Aristada 1064mg and Ari 2MRTU both give therapeutic plasma levels over the entire 
2-month dosing interval.19 The key differences between the two formulations lie in their 
dosing and the licensed indications. Aristada 1064mg corresponds to 15mg daily oral 
aripiprazole, while Ari 2MRTU is claimed to be suitable for patients taking 10–20mg 
of oral aripiprazole daily. While both formulations are licensed for the treatment of 
schizophrenia, Ari 2MRTU is also approved for the maintenance treatment of bipolar 
I disorder in the USA.

Table 1.15  Equivalent doses and sites of administration for Aristada.17

Aripiprazole oral  
(mg/day)

Aripiprazole lauroxil  
dose (mg) Dosing interval

Site of IM  
administration

10 441 Monthly Deltoid or gluteal

15 662 Monthly Gluteal

≥20 882 Monthly Gluteal

15 882 Every 6 weeks Gluteal

15 1064 Every 2 months Gluteal

Table 1.14  Starting treatment with Aristada.17

1-day initiation regimen Second option

Establish tolerability with oral aripiprazole before 
initiating treatment

Establish tolerability with oral aripiprazole before initiating 
treatment

Give single dose of 675mg IM Aristada Initio* into 
the gluteal muscle

Give IM Aristada on day one** and continue oral 
aripiprazole for 21 days

Give single dose of 30mg aripiprazole

Give IM Aristada on the same day or up to 10 days 
after initiation**

* Avoid giving Aristada Initio and Aristada into the same muscle.
** Only the 441mg dose can be given in the deltoid muscle; 662mg, 882mg and 1064mg must be given into the 
gluteal muscle.
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Olanzapine long-acting injection

Olanzapine pamoate (embonate, in some countries) is a very poorly water-soluble salt 
ester of olanzapine. An aqueous suspension of olanzapine pamoate, when injected deep 
in the gluteal muscle, affords both prompt and sustained release of olanzapine. Peak 
plasma levels are seen within 1 week of injection (in most people within 2–4 days)1,2 
and efficacy can be demonstrated after only 3 days.3 Only gluteal injection is licensed – 
deltoid injection is less effective.2 Olanzapine LAI is effective when given every 4 weeks, 
with 2-weekly administrations only required when the highest dose is prescribed. Half-
life is 30 days.1,4 Olanzapine has not been compared with other LAIs in RCTs, but natu-
ralistic data suggest similar effectiveness to paliperidone LAI.5,6 Loading doses are 
recommended in some dose regimens (Table 1.16). The manufacturer recommends that 
patients be given oral olanzapine first to assess response and tolerability. Oral supple-
mentation after the first depot injection is not necessary.

Switching

Direct switching to olanzapine LAI, ideally following an oral trial, is usually possible. 
When switching from another LAI, olanzapine oral or LAI can be started on the day 
the last LAI was due. Likewise, for switching from oral treatment, a direct switch is 
possible, but prior antipsychotics are probably best reduced slowly after starting 
olanzapine. When switching from risperidone Consta, olanzapine should be started, 
we suggest, 2 weeks after the last Consta injection was due. That is, 4 weeks after the 
last Consta injection (peak risperidone plasma levels occur 4–5 weeks after the last 
injection).

Stopping

Clinicians should consider the gradual release of olanzapine from the pamoate salt 
when discontinuing treatment. There are various methods of ensuring a linear reduction 
in drug activity.7 Olanzapine may remain detectable in the bloodstream for up to 
8 months following the last dose.4

Table 1.16  Dosing regimen for olanzapine.

Oral olanzapine  
(mg/day) Starting dose

Maintenance dose
(given 8 weeks after the first dose)

10 210mg every 2 weeks or 405mg every 
4 weeks

300mg/4 weeks (or 150mg every 
2 weeks)

15 300mg every 2 weeks 405mg/4 weeks (or 210mg every 
2 weeks)

20 300mg every 2 weeks 300mg every 2 weeks
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Post-injection delirium sedation syndrome

Although the precise mechanism of post-injection delirium sedation syndrome (PDSS) 
remains unclear, it is thought to occur when the pamoate salt of olanzapine is inadvert-
ently exposed to a large volume of blood or plasma, such as through IV injection or a 
blood vessel injury.8,9 This exposure can cause the salt to dissolve more rapidly and 
release a large amount of olanzapine into the circulation.8 Olanzapine plasma levels 
may reach over 800mcg/L and confusion, delirium and somnolence result.10,11 Treatment 
is supportive and outcomes invariably good.9 The incidence of PDSS is less than 0.1% 
of injections and almost all reactions (86%) occur within 1 hour of injection (mean 
time is 30 minutes)12 and fully resolve within 72 hours.8,9,13 One study suggested an 
incidence of 0.044% of injections (less than 1 in 2,000) with 91% of reactions being 
apparent within 1 hour.14 There are very rare reports of events occurring after 3 hours, 
including one case where the reaction occurred 12 hours after the injection.15

In most countries, olanzapine LAI may only be given in healthcare facilities under 
supervision and patients need to be kept under observation for 3 hours after the injec-
tion is given. Given the tiny number of cases appearing only after 2 hours, a good case 
can be made for shortening the observation period to 2 hours (as in Australia, New 
Zealand16,17 and some other countries). Shorter monitoring periods were also employed 
during the COVID-19 pandemic.18 However, it is worth emphasising that PDSS may 
occur at any time and has no clear predictive risk factors,8 even after several uses in the 
same patient. That is to say, prior safe use of olanzapine LAI in an individual does not 
imply low risk of PDSS. The risk may be reduced in patients on 1-monthly injection 
intervals,8,19 presumably because they receive relatively fewer injections.

In the EU and UK, the exact wording of the SPC4 is as follows:

After each injection, patients should be observed in a healthcare facility by appropri-
ately qualified personnel for at least 3 hours for signs and symptoms consistent with 
olanzapine overdose.

Immediately prior to leaving the healthcare facility, it should be confirmed that the 
patient is alert, oriented, and absent of any signs and symptoms of overdose. If an over-
dose is suspected, close medical supervision and monitoring should continue until 
examination indicates that signs and symptoms have resolved. The 3-hour observation 
period should be extended as clinically appropriate for patients who exhibit any signs 
or symptoms consistent with olanzapine overdose.

For the remainder of the day after injection, patients should be advised to be vigilant 
for signs and symptoms of overdose secondary to post-injection adverse reactions, be 
able to obtain assistance if needed, and should not drive or operate machinery.

This monitoring requirement has undoubtedly adversely affected the popularity of 
olanzapine LAI. Interestingly some patients continue treatment even after an episode of 
post-injection syndrome.20

As stated, no patient or medical factor has been identified which definitively predicts 
PDSS,10 except perhaps that those experiencing the syndrome are somewhat more likely 
to have previously had an injection site-related adverse effect.21 Male gender and higher 
doses have also been suggested to be risk factors for PDSS.12,14
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Paliperidone palmitate long-acting injection

Paliperidone (9-hydroxyrisperidone) is the major active metabolite of risperidone. 
Paliperidone palmitate is the ester prodrug of paliperidone. It is available as a monthly, 
3-monthly and 6-monthly LAI. The ester is an aqueous nanosuspension, which is hydrolysed 
to paliperidone after IM administration and slowly absorbed into the circulatory system.1,2

Paliperidone long-acting injection 1-monthly

After the recommended initial loading dose of paliperidone LAI 1-monthly (PP1M), 
active paliperidone plasma levels are seen within a few days, so co-administration of 
oral paliperidone or risperidone during initiation is not required from a pharmacokinetic 
viewpoint but some patients may benefit from gradual withdrawal.3 Dosing consists of 
two initiation doses (deltoid) followed by monthly maintenance doses (deltoid or glu-
teal). Administering a single IM dose to the deltoid muscle results in an average 28% 
higher peak concentration compared with IM injection to the gluteal muscle.3 Therefore, 
the two deltoid muscle injections on days 1 and 8 help to attain therapeutic drug con-
centration quickly. Improvement in psychotic symptoms has been observed as early as 
day 4.3 Table 1.17 gives information on dose and administration of PP1M. Table 1.19, 
later in this section, provides guidance on how to switch to PP1M.3

The second initiation dose may be given 4 days before or after day 8 (after the first 
initiation dose on day 1).3 The manufacturer recommends that patients may be given 
maintenance doses up to 7 days before or after the monthly time point.3 This flexibility 
should help to minimise the number of missed doses. See the manufacturer’s information 
for full recommendations regarding missed doses.3

Points to note

■■ No test dose is necessary for paliperidone palmitate. However, patients should ideally 
be stabilised on or have previously responded to oral paliperidone or risperidone.

■■ After a single IM injection, paliperidone is continuously released into the systemic 
circulation from day 1 for at least 4 months.3

Table 1.17  Paliperidone dose and administration information.3

Dose Route

Initiation

Day 1 150mg IM Deltoid only

Day 8 (±4 days) 100mg IM Deltoid only

Maintenance

Every month (±7 days) thereafter 50–150mg IM* Deltoid or gluteal**

* The maintenance dose is perhaps best judged by consideration of what might be a suitable dose of oral 
risperidone and then giving paliperidone palmitate in an equivalent dose (Table 1.18). Pre-treatment with oral 
risperidone is helpful in establishing efficacy and tolerability of a given dose.
** Continuation with deltoid injections for the first 6 months may be considered in some patients who switch from 
higher doses of oral paliperidone or risperidone.3
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■■ The median time to maximum plasma concentration is 13 days,3 and half-life ranges 
from 25 to 49 days.

■■ Patients receiving fewer than 12 injections a year have an increased risk of relapse – 
correct dosing is critical to the effectiveness of paliperidone monthly.4,5

Paliperidone LAI has been compared with haloperidol depot given in a loading dose 
schedule matching that of paliperidone.9 The two formulations were equally effective in 
preventing relapse but paliperidone increased prolactin to a greater extent and caused 
more weight gain. Haloperidol caused more akathisia and more acute movement disor-
der, and there was a trend for a higher incidence of tardive dyskinesia. The average dose 
of haloperidol was around 75mg a month, a dose rarely used in practice.

There are two studies comparing monthly paliperidone LAI with aripiprazole LAI. 
The first was a 28-week randomised head-to-head trial that found aripiprazole monthly 
injection superior in the improvement of quality of life and functioning in the short 
term, although the aripiprazole group included more younger patients.10 The second 
study compared the two LAIs in patients with psychosis and comorbid substance use 
disorder. Improvement in quality of life and reduced substance cravings were seen with 
both LAIs, although aripiprazole fared better. Overall, there was no clear clinically 
meaningful superiority for aripiprazole over paliperidone in either of these studies.11

Table 1.18  Approximate dose equivalence for paliperidone and risperidone.3,6

Risperidone oral  
(mg/day)
(bioavailability = 70%)7

Paliperidone oral  
(mg/day)
(bioavailability = 28%)8

Risperidone LAI  
(Consta)
(mg/2 weeks)

Paliperidone palmitate
(mg/monthly)
(bioavailability = 100%)3

2 3 25 50

3 6 37.5 75

4 9 50 100

6 12 – 150

Table 1.19  Switching to paliperidone palmitate 1-monthly.3

Switching from
Recommended method of 
switching Comments

No treatment Give the two initiation doses: 
150mg IM deltoid on day 1 and 
100mg IM deltoid on day 8

The manufacturer recommends a dose of 75mg monthly 
for the general adult population.12 This is approximately 
equivalent to 3mg/day oral risperidone (Table 1.18). In 
practice, the modal dose is 100mg/month.13

Maintenance dose starts 1 month 
later

Maintenance dose adjustments should be made 
monthly. However, the full effect of the dose 
adjustment may not be apparent for several months.3

Oral paliperidone/
risperidone

Give the two initiation doses 
followed by the maintenance dose 
(see Table 1.18 and prescribe 
equivalent dose)

Oral paliperidone/risperidone can be discontinued at 
the time of initiation; some patients may benefit 
from a gradual withdrawal

(Continued)
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Paliperidone long-acting injection 3-monthly

Paliperidone LAI 3-monthly (PP3M) is indicated for patients who are clinically stable 
on PP1M and do not require dose adjustment.15 It is recommended that before switch-
ing to PP3M, patients be treated for 4 months or more with PP1M and that the last two 
doses of PP1M are the same.

PP3M is generally well tolerated, with a tolerability and safety profile similar to the 
1-monthly preparation.16,17 PP3M has a lower risk of hospitalisations and emergency 
department visits compared with PP1M.18

Patient and family perspective of PP3M have been systematically examined.19 In this 
study, PP3M was reported to be as effective, or even more effective, than PP1M and had 
similar or fewer adverse effects. The majority of patients preferred PP3M over PP1M. 
The advantages for the patients included less frequent and painful injections, less travelling 
and fewer moments of experiencing shame. The switch did not influence the frequency 
of their interaction with healthcare professionals.

Practical experience suggests that contacts with healthcare staff are reduced when 
LAIs are used. Healthcare workers should probably work towards ensuring that contact 
with patients is not reduced just because there are fewer antipsychotic administrations.

When initiating PP3M, give the first dose in place of the next scheduled dose of 
PP1M (±7 days). The dose of PP3M should be based on the previous PP1M dose 

Switching from
Recommended method of 
switching Comments

Oral 
antipsychotics

Reduce the dose of the oral 
antipsychotic over 1–2 weeks 
following the first injection of 
paliperidone. Give the two 
initiation doses followed by the 
maintenance dose.

Depot 
antipsychotic

Start paliperidone (at the 
maintenance dose) when the next 
injection is due

Doses of paliperidone palmitate IM are difficult to 
predict from the dose of FGA depots. The 
manufacturer recommends a dose of 75mg monthly 
for the general adult population but in practice 
100mg and 150mg are more often prescribed.13,14 If 
switching from risperidone LAI see Table 1.18 and 
prescribe equivalent dose.

NB No initiation doses are required Maintenance dose adjustments should be made 
monthly. However, the full effect of the dose 
adjustment may not be apparent for several months.3

Antipsychotic 
polypharmacy 
with depot

Start paliperidone (at the 
maintenance dose) when the next 
injection is due
NB No initiation doses are required

Aim to treat the patient with paliperidone palmitate 
IM as the sole antipsychotic

Reduce the dose of the oral 
antipsychotic over 1–2 weeks 
following the first injection of 
paliperidone

The maintenance dose should be governed as far as 
possible by the total dose of oral and injectable 
antipsychotic (see section on dose equivalence in this 
chapter)

Table 1.19  (Continued )
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(Table 1.20). Dose adjustments should not be necessary but may be made at 3-monthly 
intervals thereafter; however, the full response to the new dose may not be apparent for 
several months.15

The administration process is important for avoiding incomplete administration of 
the suspension. This requires shaking vigorously the prefilled syringe with the cap and 
a loose wrist, in a vertical motion for at least 15 seconds to ensure an evenly distributed 
suspension.15

Points to note

■■ Patients should be on a stable and effective therapeutic dose of PP1M before changing 
to PP3M to ensure optimal dosing and avoid relapse and hospital admissions.14,20–22

■■ PP3M should be given in place of the next PP1M injection at an equivalent dose.
■■ The median time to maximum plasma concentration is 30–33 days.15

■■ The median half-life for deltoid injection is 84–95 days and for gluteal injection is 
118–139 days.

■■ After IM injection of PP3M into the deltoid muscle, there was an average increase of 
11–12% maximum concentration in plasma compared with gluteal injection.

Paliperidone LAI 6-monthly (PP6M)

PP6M is indicated for patients on maintenance treatment with 100mg or 150mg of 
PP1M (ideally for 4 months or more, same dose for the last two injections) or patients 
who have had at least one injection of 350mg or 525mg of PP3M and do not require 
any dose changes. It is designed to be given once every 6 months into the gluteal muscle. 
It should not be administered via any other route. There are no corresponding PP6M 
doses for 25mg, 50mg, 75mg of PP1M or for 263mg and 350mg of PP3M.23 Table 1.21 
gives equivalent doses for paliperidone LAI.

Table 1.20  Dosing of paliperidone long-acting injection 3-monthly.15

Dose of PP1M Dose of PP3M

50mg 175mg

75mg 263mg

100mg 350mg

150mg 525mg

Table 1.21  Paliperidone long-acting injection – equivalent doses.

Dose of PP1M (mg) Dose of PP3M (mg) Dose of PP6M (mg)

100 350   700

150 525 1000
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Dose adjustments should not be needed but can be made every 6 months based on 
patient response and tolerability. Any dose change may not be apparent in respect to 
clinical effects for several months owing to the long-acting nature of PP6M and the 
time needed for a new steady-state level to be reached.23

Points to note

■■ PP6M is suitable for patients who are stable in their mental state and do not require 
any dose adjustments.

■■ PP6M should be given only into the upper-outer quadrant of the gluteal muscle.
■■ Before IM administration, the vial requires extensive and rapid shaking for a minimum 
of 30 seconds.

■■ The median half-life is 148–159 days or longer.23,24

See the manufacturer’s information for full information on missed doses and re-initiation 
regimens.
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Risperidone long-acting injection

In this section we give brief details on the range of risperidone LAIs (RLAIs) available 
around the world in 2024. We have done our best to identify each formulation by some 
unique property and by a trade name. These trade names do vary somewhat by country. 
Readers are directed to formal product information for full details of each 
formulation.

Risperidone intramuscular long-acting injections

Risperdal Consta – risperidone 2-weekly long-acting injection

RLAI is now very rarely initiated in practice and here we give no information on start-
ing doses or its therapeutic uses. It has been superseded by longer-acting risperidone 
and paliperidone injections with less complex pharmacokinetic profiles. Here we pro-
vide information on stopping RLAI and on switching to other formulations. In doing 
this, we have relied upon the following assumptions:1
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Figure 1.1  Blood levels following discontinuation of treatment with 25mg every 2 weeks: last 
injection at week 4. Source: reproduced with permission from Wilson (2004).2

Timescale of plasma concentrations after last dose of RLAI

4–5 weeks Peak plasma concentration from last dose reached

6 weeks Plasma levels fall below threshold for therapeutic effect

7–8 weeks Plasma concentrations approach zero

Switching from RLAI is complicated because, in regular dosing, plasma concentrations 
remain therapeutic for around 6 weeks following the last injection. Two weeks after the 
last injection (i.e. the time of the first missed injection) plasma levels are yet to peak and 
will in fact reach a peak on two occasions after this time (Figure 1.1).
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Table  1.23 provides general recommendations when switching from RLAI. These 
suggestions are aimed at ensuring that, when switching someone who is responsive to 
RLAI, a therapeutic plasma concentration of the new antipsychotic is established before 
risperidone concentrations become subtherapeutic. A further aim is to ensure that 
therapeutic levels of the new drug will be maintained during the first dosing interval.

Rykindo®

Rykindo is a 2-weekly injectable suspension of risperidone given in the gluteal muscle 
to patients who have previously responded and tolerated risperidone.8 After IM injec-
tion risperidone blood concentration peaks at 14 days and reaches steady state after 
two administrations. Oral supplementation is required for the first 7 days of treatment. 
The recommended starting dose is 25mg every 2 weeks, with a maximum dose of 50mg 
every 2 weeks. Dose adjustments can be made every 4 weeks.

Patients on Consta can switch directly to Rykindo without needing oral supplemen-
tation. The first IM injection should be given 4–5 weeks after the last Consta adminis-
tration (refer to Table  1.25 later in this section for equivalent doses). Like Consta, 
Rykindo must be stored in the refrigerator and allowed to sit at room temperature for 
at least 30 minutes before reconstitution. The reconstitution process is similar to that 
for Consta. Please refer to manufacturer’s advice for further details.

Table 1.23  Switching from risperidone long-acting injections.3,4

Switching to Recommended method of switching Comments

Oral risperidone Start oral tablets 4–5 weeks after the last 
RLAI injection

25mg/2 weeks = 2mg/day
37.5mg/2 weeks = 3mg/day
50mg/2 weeks = 4 mg/day5

Oral antipsychotic  
(not risperidone)

Start oral antipsychotic 4–5 weeks after the 
last RLAI injection

Monitor for adverse effects

Paliperidone LAI6 Initiate the equivalent dose of the 
paliperidone LAI in place of the next 
scheduled dose of RLAI, then continue 
monthly administration (a second loading 
dose is not required and should not be given)

25mg/2 weeks = 50mg/monthly
37.5mg/2 weeks = 75mg/monthly
50mg/2 weeks = 100mg/monthly

Risperidone ISM®* 
(Okedi, Risvan, and 
others)7

Initiate the equivalent dose of risperidone ISM 
in place of the next scheduled dose of RLAI and 
continue risperidone ISM at 28-day intervals

37.5mg/2 weeks = 75mg/28 days
50mg/2 weeks = 100mg/28 days

Aripiprazole LAI Start oral aripiprazole 4–5 weeks after the 
last RLAI dose. Initiate ALAI 2 weeks after 
starting oral aripiprazole.

Note that aripiprazole LAI can be 
initiated in two ways. For more 
information refer to the relevant section 
of this book and manufacturer’s advice.

Antipsychotic LAI  
(not paliperidone or 
risperidone ISM)

Start the new LAI 4–5 weeks after the last 
RLAI

For some LAIs, oral trial and/or test 
dose may be required to establish 
response and tolerability

* Formal recommendations recommend giving risperidone ISM in place of the next RLAI injection; i.e. 2 weeks after 
the last injection. A 4-week interval makes more sense because risperidone ISM will then be given shortly before the 
time of peak plasma levels from the last RLAI injection.
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Risperidone ISM® (Risvan, Okedi)

Risperidone ISM is an injectable suspension of risperidone suitable for stable patients 
who have previously responded and tolerated risperidone.7 Risperidone ISM employs 
in situ microparticle technology (ISM) to provide effective plasma levels as early as 2 
hours following IM administration without requiring a loading dose or oral supple-
mentation. An initial peak in plasma concentration is seen within 24–48 hours of 
administration with a second peak appearing between days 18 and 25. The delayed 
appearance of the second peak should be noted when assessing clinical efficacy, toler-
ability and when making changes to dose.7 The dosing interval for the injection is every 
28 days (Table 1.24).

Risperidone ISM is effective both as an acute9 and maintenance10 treatment and is 
generally well tolerated, although increased prolactin is common, as with all risperi-
done formulations.9 An indirect comparison with other SGA LAIs suggested somewhat 
better tolerability for risperidone ISM, but this study was authored by researchers 
linked to risperidone ISM’s manufacturers.11 Its main advantages are the absence of a 
loading dose requirement and the 28-day administration interval. The main disadvan-
tages of risperidone ISM are that it is not suitable for patients requiring 2mg or 6mg/day 
of oral risperidone and that it may not be given to patients with a creatinine clearance 
of less than 60mL/minute.

Risperidone subcutaneous long-acting injections

Perseris®

RBP-7000 (Perseris) is SC risperidone LAI that is available in 90mg and 120mg dosage 
forms. It is given every 28 days. The lower dose is equivalent to 3mg/day oral risperi-
done and the higher dose 4mg/day.12 There are no specific formulations corresponding 
to 2mg or 6mg/day of oral risperidone. However, two SC injections of 90mg RBP-7000 
can be given to afford a similar plasma concentration to 6mg oral risperidone.13

Table 1.24  Initiation of risperidone ISM.

Dose Route

Initiation

Day 1* 75mg or 100mg IM Deltoid or gluteal

Maintenance

Every 28 days (±3 days) thereafter 75mg IM or 100mg** IM Deltoid or gluteal

* No loading dose is required but response and tolerability to oral risperidone must be assured by prior oral 
supplementation for at least 14 days.
** 75mg risperidone ISM is recommended as maintenance treatment by the manufacturer. It seems likely that 
100mg will be required by most people (equivalent to 4mg/day oral risperidone).
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upper arm.14 It has a biphasic release pattern, with the first peak occurring 4–6 hours 
after administration and the second at 10–14 days post-dose.15 The active metabolite, 
paliperidone, has its first peak at 4–48 hours post-injection and the second at 7–11 days. 
Steady state is achieved after the second SC injection.16

The injection is acutely effective at both licensed doses (although 120mg may be bet-
ter than 90mg), without the need for oral pre-treatment or oral supplementation, 
although tolerability with oral risperidone should be established before commencing 
treatment.17,18 In the longer term, monthly doses of 120mg are effective in maintaining 
response.19,20

RBP-7000 is rapidly active, achieving therapeutic plasma concentration on the first 
day.21 Disadvantages include the need for refrigerated storage and a complex multi-step 
injection procedure. The complexity of preparation and subcutaneous administration 
are new to psychiatry and failure to follow the instructions might result in dosage 
errors.14,21,22 RBP-7000 appears to be well tolerated and has a safety profile similar to 
that of oral risperidone. In clinical trials, the most commonly reported adverse effects 
were injection site pain and weight gain.16,19 See manufacturer’s advice on how to initi-
ate RBP-7000.21

Uzedy® (TV-46000)

Uzedy is a risperidone extended-release injectable suspension licensed for SC adminis-
tration in the abdominal region or upper arm. It is available as a 1- or 2-monthly injec-
tion (see Table 1.25 for equivalent doses).23 Uzedy does not require oral supplementation 
or loading doses but response and tolerability to oral risperidone should be established 
before initiating treatment. The pre-filled syringe must be stored in the fridge and 
allowed to sit at room temperature for at least 30 minutes before administration. The 
syringe content is solid at refrigerated temperatures and converts to liquid at 20–25°C.

Steady-state plasma level of Uzedy is reached after two SC injections. Therapeutic 
concentrations are seen on day one. Like other risperidone injections, Uzedy has a 
biphasic release pattern with two peak levels.

In clinical trials,24–26 Uzedy was effective both acutely and as relapse prevention. One-
monthly administration afforded numerically better protection against relapse than 
two-monthly injections.27 The most commonly reported adverse effects were injection 
site pain, injection site nodules, weight gain and EPSEs. Most participants had an F20 
diagnosis for 20 years and were stabilised on oral risperidone for at least 12 weeks 
before trial entry.



Table 1.25  Equivalent doses – risperidone-based long-acting injections.6,7,28–33

Risperidone oral 
(mg/day)
(bioavailability = 
70%)

Paliperidone  
oral (mg/day)
(bioavailability  
= 28%)

Risperidone LAI

RBP-7000* 
(mg/28 days)

Uzedy* 
(mg/
monthly)

Uzedy* 
(mg/2
monthly)

Paliperidone 
palmitate**  
(mg/monthly)

Paliperidone 
palmitate** 
(mg/3-monthly)

(Consta)* 
(mg/2weeks)

Rykindo* 
(mg/2 weeks)

Risperidone 
ISM˜† 
(mg/28 days)

1 – – 12.5*** – – – – – –

2 3 25 25 – – 50 100 50 175

3 6 37.5 37.5 75 90 75 150 75 263

4 9 50 50 100 120 100 200 100 350

6 12 – – – –†† 125 250 150 525

* Bioavailability assumed to be 100%.
** Bioavailability has been confirmed to be 100%.
˜ Initiate risperidone ISM 24 hours after the last oral dose of risperidone.
† Recommended starting dose for patients with renal or hepatic impairment8 or poor antipsychotic tolerability, not studied in clinical trials.34

†† 180mg (two SC injections of 90mg) of RBP-7000 is equivalent to 6mg daily risperidone dose.
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Penfluridol weekly

Background

Penfluridol is a diphenylbutylpiperidine FGA available in countries such as Brazil, 
China, India, Israel and the Netherlands and can be imported to other countries.

Penfluridol is unusual in having a very long plasma half-life – at least 60 hours.1 After 
oral administration, peak levels are reached within 12 hours and drug can still be 
detected 168 hours after a single oral dose.2 Its long duration of action seems to be a 
result of rapid distribution into fat tissue which acts as a drug reservoir.3 This property 
allows penfluridol to be used as a once-weekly oral therapy for supervised ingestion – 
an alternative to long-acting injectable antipsychotics.

Clinical effectiveness

Several trials have examined the use of once-weekly oral penfluridol, in doses ranging 
from 5mg to 160mg per week.4 When given in this manner it is at least as effective as 
depot FGAs5,6 and may be better tolerated overall.4 A Dutch retrospective cohort study 
(n = 8,257) found that discontinuation trends for oral penfluridol and depot formula-
tions were similar.7 In a small retrospective observational study of 19 patients (most of 
whom were treatment resistant), Dunnett and colleagues found just over half of the 
people prescribed penfluridol (n = 9) continued taking it during a 1-year follow-up,8 
suggesting some efficacy in these patients.

Although the dose–response relationship remains unclear, a weekly dose of 30mg is 
thought to be adequately effective,9 although a dose of 120mg a day (that is, a total of 
840mg a week) has been used.10 Steady-state levels and plasma elimination half-lives of 
people taking penfluridol can vary significantly, probably because of differences in adi-
posity.3 An early study found that a loading dose regimen (first dose 80mg; a total of 
200mg over the first week) is effective and well tolerated11 but this regimen remains 
unlicensed and untested in larger studies. Penfluridol is probably underused considering 
the high rates of non-adherence with oral antipsychotics and the reluctance to prescribe 
depots.12

Adverse effects

Adverse effects include acute EPS, increased prolactin and TD, as might be expected.8 It 
is usually not sedative. Like pimozide (another diphenylbutylpiperidine), penfluridol 
appears to prolong the QT interval.13 Penfluridol is a cytotoxic agent which may have 
anticancer properties.14

Summary

■■ Penfluridol can be given orally once a week.
■■ Supervised weekly administration is at least as effective as long-acting injections.
■■ The usual dose is 20–40mg a week, but much higher doses have been used.
■■ Adverse effects are those common to FGAs and include QT prolongation.
■■ Sedation is minimal.
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In practice, penfluridol is usually started at a dose of 20mg and increased to a maximum 
of 40mg after assessment. Steady-state levels are effectively reached after 2–3 weeks. 
Monitoring includes investigations of renal and hepatic function, changes in cardio-
metabolic parameter such as lipids, blood glucose, ECG and general adverse effect 
screening.

Other antipsychotics which may be suitable for once-weekly oral administration 
include pimozide, aripiprazole and cariprazine.12
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Electroconvulsive therapy and psychosis

Evidence from prospective RCTs and retrospective studies suggests that ECT augmen-
tation of antipsychotic medication can have a beneficial effect on persistent positive 
symptoms in schizophrenia, including medication-resistant schizophrenia.1–7 However, 
there is a relative lack of data on long-term effectiveness and efficacy, cognitive deficits 
and quality of life.

A 2005 Cochrane systematic review8 assessed RCTs that had compared ECT with 
placebo, sham ECT, non-pharmacological interventions and antipsychotic medication 
for patients with schizophrenia, schizoaffective disorder or chronic mental disorder. In 
studies where ECT was compared with placebo or sham ECT, more participants 
improved in the real ECT group and there was a suggestion that real ECT resulted in 
fewer relapses in the short term and a greater likelihood of being discharged from hos-
pital. The review concluded that ECT combined with continuing antipsychotic medica-
tion is a valid treatment option for schizophrenia, particularly when rapid global 
improvement and reduction of symptoms are desired (for example, treating patients 
with a high risk of aggression or self-harm),9 and where the illness has shown only a 
limited response to medication alone.

A naturalistic, mirror-image study compared 2,074 people with schizophrenia on 
antipsychotic medication who had received ECT with a control group of patients pre-
scribed continuing antipsychotic medication.10 The rate of psychiatric hospitalisation 
over a 1-year post-treatment period decreased in those treated with ECT, but not in the 
control group. The effectiveness of ECT was more pronounced among those treated 
with clozapine or a medium to high antipsychotic dosage.

Treatment-refractory schizophrenia

The benefits and harms of adding ECT to standard care for people with TRS were 
examined in a 2019 Cochrane systematic review.6 The investigators were able to reach 
the limited conclusion that the moderate-quality RCT evidence available suggested a 
positive effect for ECT on medium-term clinical response. It was noted that further 
evidence of better quality was required before a stronger conclusion could be made.

Several studies have focused on ECT augmentation of antipsychotic medication for 
TRS.1–3,11,12 For example, in a small sample of patients with TRS characterised by ‘domi-
nant negative symptoms’, ECT augmentation of a variety of antipsychotic medications 
produced a significant decrease in symptom severity.13 A 2016 meta-analysis of RCTs3 
in TRS that examined the efficacy of the combination of ECT and (non-clozapine) 
antipsychotic medication versus the same antipsychotic medication as monotherapy 
found that the combination proved to be superior in terms of symptom improvement, 
study-defined response and remission rate.

ECT augmentation of clozapine may be at least as effective as ECT augmentation of 
other antipsychotic medications, if not more so.4,12,14–16 Response is probably unrelated 
to post-ECT changes in clozapine levels.17 In a retrospective study1 assessing the effec-
tiveness and safety of the combination of clozapine and ECT in a sample of patients 
with TRS, almost two-thirds were responders (defined as a 30% or greater reduction in 
Positive and Negative Syndrome Scale [PANSS] total score).18 Follow-up data on a sub-
sample of these patients over a mean of 30  months revealed that the majority had 
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maintained their symptomatic improvement or improved further. Another small retro-
spective study of ECT augmentation of clozapine reported an acute response (defined 
as improvement rated on the Clinical Global Impression Improvement scale)19 in 
around three-quarters of the patient sample, and three-quarters of the responders 
remained out of hospital over a 1-year follow-up period.20 In a randomised, single-blind 
study,2 participants with clozapine-refractory schizophrenia either continued solely on 
their clozapine treatment or had it augmented with a course of bilateral ECT. After 
8 weeks, a predefined response criterion (which included a 40% or greater reduction in 
the psychotic symptom subscale of the Brief Psychiatric Rating Scale)21 was met by half 
the participants receiving clozapine plus ECT but none of the group on clozapine alone. 
When the non-responders from the clozapine-alone group crossed over to an 8-week, 
open trial of ECT, nearly half met the response criterion.

A 2016 systematic review and meta-analysis22 looking specifically at ECT aug-
mentation of clozapine treatment found a paucity of controlled studies, although the 
authors acknowledged the methodological challenges of such investigations. They 
concluded that ECT may be an effective augmentation strategy for schizophrenia 
that has failed to respond to clozapine monotherapy, but that further research was 
required to determine the place of such a strategy in any TRS treatment algorithm. 
A subsequent meta-analysis of RCTs addressing ECT augmentation for clozapine-
resistant schizophrenia noted the lack of studies with sham ECT as a control, but 
reached the conclusion that such a treatment strategy was effective and relatively 
safe.23 In 2021, Chakrabarti9 reinforced the point that such meta-analyses were 
based on limited and low-quality evidence and only addressed the short-term effi-
cacy of ECT augmentation. Counter to the relatively encouraging conclusions of 
these meta-analyses, in a more recent, 10-week RCT24 involving 40 participants with 
clozapine-resistant schizophrenia, augmentation with real ECT was not found to be 
superior to sham treatment in terms of symptom response. The primary outcome 
was a 50% reduction in PANSS total score, but this was achieved for only one par-
ticipant (in the real ECT group). There is some provisional evidence that mainte-
nance ECT may be effective when combined with clozapine.25

Adverse effects

Although ECT augmentation of continuing antipsychotic medication appears to be 
generally well tolerated, adverse effects such as transient retrograde and anterograde 
amnesia, drowsiness, headaches and nausea have been reported for a minority of 
cases3,12,13,24,26 and there are reports of an increase in blood pressure after ECT and pro-
longed seizures.1 The cognitive adverse effects are generally considered to be mild and 
transient.20,23,27

Summary

While the evidence remains rather inconclusive, it tends to support ECT augmentation 
of antipsychotic treatment, particularly clozapine, as a potentially efficacious and rela-
tively safe augmentation strategy in TRS.7,28–30 However, further, well-controlled trials 
are required to establish the clinical benefit–risk balance of such a treatment strategy in 
both the short and long term.
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5.	Vuksan Ćusa B, et al. The effects of electroconvulsive therapy augmentation of antipsychotic treatment on cognitive functions in patients with 

treatment-resistant schizophrenia. J ECT 2018; 34:31–34.

6.	Sinclair DJM, et al. Electroconvulsive therapy for treatment-resistant schizophrenia. Schizophr Bull 2019; 45:730–732.

7.	Grover S, et al. ECT in schizophrenia: a review of the evidence. Acta Neuropsychiatr 2019; 31:115–127.

8.	Tharyan P, et al. Electroconvulsive therapy for schizophrenia. Cochrane Database Syst Rev 2005; (2):CD000076.

9.	Chakrabarti S. Clozapine resistant schizophrenia: newer avenues of management. World J Psychiatry 2021; 11:429–448.

10.	 Lin HT, et al. Impacts of electroconvulsive therapy on 1-year outcomes in patients with schizophrenia: a controlled, population-based mirror-

image study. Schizophr Bull 2018; 44:798–806.

11.	 Masoudzadeh A, et al. Comparative study of clozapine, electroshock and the combination of ECT with clozapine in treatment-resistant 

schizophrenic patients. Pak J Biol Sci 2007; 10:4287–4290.

12.	 Kaster TS, et al. Clinical effectiveness and cognitive impact of electroconvulsive therapy for schizophrenia: a large retrospective study. J Clin 

Psychiatry 2017; 78:e383–e389.

13.	 Pawełczyk T, et al. Augmentation of antipsychotics with electroconvulsive therapy in treatment-resistant schizophrenia patients with domi-

nant negative symptoms: a pilot study of effectiveness. Neuropsychobiology 2014; 70:158–164.

14.	 Ahmed S, et al. Combined use of electroconvulsive therapy and antipsychotics (both clozapine and non-clozapine) in treatment resistant 

schizophrenia: a comparative meta-analysis. Heliyon 2017; 3:e00429.

15.	 Grover S, et  al. Augmentation strategies for clozapine resistance: a systematic review and meta-analysis. Acta Neuropsychiatr 2023; 

35:65–75.

16.	 Yeh TC, et al. Pharmacological and nonpharmacological augmentation treatments for clozapine-resistant schizophrenia: a systematic review 

and network meta-analysis with normalized entropy assessment. Asian J Psychiatr 2023; 79:103375.

17.	 Schoretsanitis G, et al. Lack of ECT effects on clozapine plasma levels in patients with treatment-resistant schizophrenia: pharmacokinetic 

evidence from a randomized clinical trial. Schizophr Res 2020; 218:309–311.

18.	 Kay SR, et al. The positive and negative syndrome scale (PANSS) for schizophrenia. Schizophr Bull 1987; 13:261–276.

19.	 Guy W. ECDEU Assessment Manual for Psychopharmacology. Rockville, MD: US Department of Health, Education, and Welfare, Public 

Health Service, Alcohol, Drug Abuse, and Mental Health Administration, National Institute of Mental Health, Psychopharmacology 

Research Branch, Division of Extramural Research Programs; 1976.

20.	 Lally J, et al. Augmentation of clozapine with ECT: a retrospective case analysis. Acta Neuropsychiatr 2021; 33:31–36.

21.	 Overall JE, et al. The Brief Psychiatric Rating Scale. Psychol Rep 1962; 10:812.

22.	 Lally J, et al. Augmentation of clozapine with electroconvulsive therapy in treatment resistant schizophrenia: a systematic review and meta-

analysis. Schizophr Res 2016; 171:215–224.

23.	 Wang G, et  al. ECT augmentation of clozapine for clozapine-resistant schizophrenia: a meta-analysis of randomized controlled trials. J 

Psychiatr Res 2018; 105:23–32.

24.	 Melzer-Ribeiro DL, et  al. Randomized, double-blind, sham-controlled trial to evaluate the efficacy and tolerability of electroconvulsive 

therapy in patients with clozapine-resistant schizophrenia. Schizophr Res 2023; 268:252–260.

25.	 George R, et al. Examining the clinical effectiveness of continuation and maintenance electroconvulsive therapy in schizophrenia. Asian J 

Psychiatr 2024; 92:103895.

26.	 Zheng W, et al. Memory impairment following electroconvulsive therapy in Chinese patients with schizophrenia: meta-analysis of randomized 

controlled trials. Perspect Psychiatr Care 2018; 54:107–114.

27.	 Sanghani SN, et  al. Electroconvulsive therapy (ECT) in schizophrenia: a review of recent literature. Curr Opin Psychiatry 2018; 

31:213–222.

28.	 Zervas IM, et al. Using ECT in schizophrenia: a review from a clinical perspective. World J Biol Psychiatry 2012; 13:96–105.

29.	 Wagner E, et al. Clozapine combination and augmentation strategies in patients with schizophrenia-recommendations from an international 

expert survey among the Treatment Response and Resistance in Psychosis (TRRIP) working group. Schizophr Bull 2020; 46:1459–1470.

30.	 Arumugham SS, et al. Efficacy and safety of combining clozapine with electrical or magnetic brain stimulation in treatment-refractory schizo-

phrenia. Expert Rev Clin Pharmacol 2016; 9:1245–1252.



Schizophrenia and related psychoses 111

C
H

A
PT

ER
 1

Omega-3 fatty acid (fish oils) in schizophrenia

Fish oils contain the omega-3 fatty acids, eicosapentaenoic acid (EPA) and docosahexa-
noic acid (DHA) – also known as polyunsaturated fatty acids or PUFAs. These com-
pounds are thought to be involved in maintaining neuronal membrane structure, in the 
modulation of membrane proteins and in the production of prostaglandins and leuko
trienes.1 Imaging studies suggest that the ratio between omega-6 and omega-3 may be 
relevant in the development of psychotic disorders.2 One genetic study has suggested 
that people with schizophrenia may have difficulty converting short-chain fatty acids to 
long-chain polyunsaturated fatty acids.3 High dietary intake of PUFAs may protect 
against psychosis4 and antipsychotic treatment seems to normalise PUFA deficits.5 
Animal models suggest a protective effect for PUFAs.6 They have been suggested as 
treatments for a variety of psychiatric illnesses.7,8 In schizophrenia, case reports,9–12 case 
series13 and prospective trials originally suggested useful efficacy.14–18

Treatment

A 2012 meta-analysis of these RCTs19 concluded that EPA had ‘no beneficial effect in 
established schizophrenia’. Since then, an RCT comprising 71 patients with first-episode 
schizophrenia given 2.2g EPA + DHA daily for 6 months showed a reduction in symptom 
severity for patients in the active arm, finding a number needed to treat (NNT) of 4 to 
produce a 50% reduction in symptoms measured by PANSS.20 However, a further RCT 
of 97 patients in acute psychosis showed no advantage for EPA 2g daily21 and a relapse 
prevention study of EPA 2g + DHA 1g/day failed to demonstrate any value for PUFAs 
over placebo (relapse rate was 90% with PUFAs, 75% with placebo).22 The limitations 
affecting the published data in this area (small sample sizes, heterogeneity of diagnosis 
and stage of illness, differences in intervention combinations and doses) mean that overall 
findings remain at best inconclusive.23,24 A 2019 meta-review of published meta-analyses 
found no evidence for the use of PUFAs in the treatment of schizophrenia.25

On balance, evidence now suggests that EPA (2–3g daily) is unlikely to be a worth-
while option in schizophrenia when added to standard treatment. Omega-3 fatty acids 
are not recommended by the World Federation of Societies of Biological Psychiatry for 
use in schizophrenia.26 Set against doubts over efficacy are the facts that fish oils are 
relatively cheap, well tolerated27 (mild gastrointestinal [GI] symptoms may occur) and 
benefit physical health.1,28–32 A few small RCTs suggest some benefit to neurocognition 
(social cognition),33 verbal fluency and working memory34 in recent-onset psychosis or 
young people at ultra-high risk of psychosis. Other studies have failed to show any 
benefit on aggressive behaviour.35

Prevention

The Vienna High Risk study (VHR) gave 700mg EPA + 480mg DHA to adolescents and 
young adults at high risk of psychosis, and showed that such treatment greatly reduced 
emergence of psychotic symptoms compared with placebo36 (although a review described 
this study as ‘very low quality evidence’).37 Since publication of this single-site study, the 
large, multi-site NEURAPRO trial38 gave adult patients at high risk of psychosis 840mg 
EPA + 560mg DHA for 6 months and failed to find any evidence of efficacy either for 
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reduction in transition to psychosis or improvement in symptoms. From these RCTs, 
Cochrane concluded that omega-3 fatty acids ‘may’ prevent transition to psychosis in the 
prodromal phase, but that the evidence is of low quality and this conclusion unconfirmed.39 
The non-randomised North American Prodromal Longitudinal Studies (NAPLS)40 found 
a positive correlation between functional improvement and frequency of dietary intake of 
EPA. The Program of Rehabilitation and Therapy (PORT) study41 found that young peo-
ple at ultra-high risk of psychosis who then developed the condition had lower dietary 
intake of omega-3 and higher consumption of omega-6 fatty acids compared with healthy 
controls. Taken together, these two RCTs (VHR and NEURAPRO) and two non-
randomised trials (PORT and NAPLS) indicate a possible positive correlation between 
dietary omega-3 and functional status, but more studies are required before a clinical 
benefit can be confirmed.42 A 2024 network meta-analysis concluded that omega-3 fatty 
acids are correlated with a lower risk of transition to psychosis compared with placebo, 
antipsychotics, mood stabilisers or antidepressants.43 However, this result was derived 
from only two studies (VHR and NEURAPRO) and just 194 participants.

Overall

PUFAs are no longer recommended for the treatment of residual symptoms of schizo-
phrenia or for the prevention of transition to psychosis in young people at high risk.25,44–46 
If used, careful assessment of response is important and fish oils should be withdrawn 
if no effect is observed after 3 months’ treatment, unless required for their beneficial 
metabolic effects.

Summary recommendations – fish oils (PUFAs)

■■ Patients at high risk of first-episode psychosis:
■■ Not recommended. If used, suggest EPA 700mg/day.

■■ Residual symptoms of multi-episode schizophrenia (added to antipsychotic):
■■ Not recommended. If used, suggest dose of EPA 2g/day.
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Alternative routes of administration

The main routes of administration for antipsychotics are oral or intramuscular. 
Preparations formulated for these routes of administration are readily available and 
discussed elsewhere in the Guidelines. There may be some rare circumstances where 
these routes of administration are unsuitable, for example due to medical illness or 
surgery affecting the GI tract and/or patient preference. Below and in Table 1.26 we list 
some alternative routes of administration and the drugs available in formulations suit-
able for these routes.

Table 1.26  Alternative formulations and routes of administration of antipsychotics.

Drug name and 
route Dosing information Manufacturer Notes

Inhaled

Loxapine inhaled 
(Adasuve)

9.1mg (10mg), can be 
repeated after 2 hours

Angelini Pharma (UK)
Teva (USA)

■■ Licensed for the rapid control of mild 
to moderate agitation in patients 
with schizophrenia or bipolar disorder 
in the UK and USA

■■ Administration requires co-operation 
of the patient

■■ Associated with increased risk of 
bronchospasms

Intranasal

Droperidol IV 5–10mg (higher doses have 
been used)

Off-label, see notes ■■ ECG monitoring is recommended

Haloperidol IV 5–10mg (higher doses have 
been used)

Off-label, see notes ■■ Used off-label for acute disturbance, 
limited evidence

■■ ECG monitoring is recommended
■■ EPSEs reported in case studies

Olanzapine IV 1.25–30mg Off-label, see notes ■■ Used off-label for acute disturbance, 
limited evidence

■■ Hypoxia, respiratory depression and 
bradycardia reported

Sublingual

Asenapine 
sublingual (Sycrest, 
Saphris)

5mg twice daily, up to a 
maximum dose of 10mg 
twice daily

Organon Pharma (UK) ■■ Licensed for moderate to severe 
manic episodes associated with 
bipolar disorder in the UK

■■ Licensed for schizophrenia and 
bipolar disorder in the USA

■■ Eating and drinking should be 
avoided for 10 minutes after 
administration

(Continued )
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Inhaled

Loxapine is the only antipsychotic licensed as an inhalation powder. It is indicated for 
adults with mild to moderate agitation associated with schizophrenia and bipolar dis-
order in the hospital setting. It was licensed in Europe and the USA in 2013 but has 
since been discontinued in the UK. Inhaled loxapine remains available in the EU and 
USA but use is restricted. Onset of tranquillising effect is around 10  minutes. 
Administration requires co-operation with the patient, which may not be possible in 
medically unwell patients. It is not clear if repeated administration of inhaled loxapine 
has an antipsychotic effect.

Intranasal

There are no commercially available preparations designed for intranasal and clinical 
investigations in humans are limited.1 Nanotechnology delivery systems have been devel-
oped for intranasal delivery of various antipsychotics, but this system remains clinically 
untested.2–4 One small study compared the pharmacokinetics of intranasal and intramus-
cular haloperidol in healthy volunteers.5 Using a compounded nasal spray, intranasal 

Table 1.26  (Continued )

Drug name and 
route Dosing information Manufacturer Notes

Transdermal

Asenapine 
transdermal patch 
(Secuado)

Starting dose 3.8mg/24 hr, 
may increase to 5.7mg/24 hr 
or 7.6mg/24 hr after 1 week

Noven 
Pharmaceuticals Inc 
(USA)

■■ Licensed in the USA
■■ Can be applied to upper arm, upper 
back, abdomen and hip

■■ Patients may shower with the patch 
on. Avoid bathing or swimming.

Blonanserin 
transdermal patch 
(Lonasen)

Starting dose 40mg/24 hr 
up to 80mg/24 hr

Sumitomo Pharma ■■ Licensed in China, Japan and South 
Korea

■■ Can be applied to upper arm, upper 
back, abdomen and hip

■■ Patients may shower with the patch 
on. However, avoid bathing or 
swimming.

Rectal

Chlorpromazine 
rectal

100mg every 6–8 hr Special order ■■ 25mg and 100mg suppositories 
available. Limited information about 
this route for the treatment of 
psychosis.

Olanzapine rectal 2.5–10mg suppositories 
used

Suppositories have 
been manufactured 
by pharmacies

■■ Has been used for delirium, nausea 
and vomiting in terminally ill patients 
rather than for psychosis

Prochlorperazine 
rectal

25mg every 12 hr Suppositories 
available in some 
countries

■■ Case report only
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haloperidol had a shorter time to peak levels (15 minutes) and a bioavailability comparable 
to oral routes of administration. Similar findings have been reported with droperidol.6

Intravenous

Intravenous haloperidol is often used off-label to manage acute behavioural disturbance or 
agitation and psychosis in patients with delirium in a general hospital setting. However, 
antipsychotics are probably not effective in delirium. A large clinical trial (n = 566) showed 
no evidence that either IV haloperidol or ziprasidone provided benefit over placebo in 
patients with delirium in intensive care.7 Other studies have reported similar findings.8

In respect to toxicity, a systematic review found that IV haloperidol did not cause 
greater QT prolongation than placebo, but close ECG monitoring is officially advised 
for IV haloperidol.9 Doses between 5 and 10mg are typically recommended but doses 
in the literature have ranged from 50 to 1500mg (over hours to days).9 A review of 
observational studies reported effectiveness of off-label IV olanzapine.10 Bolus doses 
from 2.5 to 10mg (maximum dose of 30mg/day) have apparently been safely adminis-
tered. IV droperidol is used off-label to manage acute behavioural disturbance. Low-
dose IV prochlorperazine (a piperazine phenothiazine)11 has been used in migraine.12

Sublingual

Asenapine is the only commercially available antipsychotic designed for sublingual use. 
When used sublingually, the bioavailability of asenapine is 35%, compared with only 
2% when taken orally.13 Other drugs may be absorbed sublingually but this has not 
been investigated. Dexmedetomidine is used sublingually in acute agitation.14,15

Buccal

Buccally administered drugs are absorbed through the lining of the cheek. Compared 
with sublingual use, buccal administration results in somewhat slower absorption.13 
There are no commercially available preparations licensed for buccal use and there has 
been little clinical investigation into this route of administration for antipsychotics. 
Prochlorperazine is available in the UK as a buccal tablet16 but it is indicated for the 
treatment of nausea and vomiting associated with migraines.17 Prochlorperazine is now 
rarely used for psychiatric indications and the dose needed for an antipsychotic effect 
(75–100mg a day) is much greater than that used for nausea.

Transdermal

Asenapine is available in the USA as a daily transdermal patch (Secuado) for treatment 
of adults with schizophrenia. Blonanserin (Lonasen) is commercially available as a 
daily transdermal patch in China, Japan and South Korea. Transdermal drug delivery 
minimises fluctuations in plasma drug concentrations and allows for lower doses (by 
bypassing first-pass metabolism) and possibly reduced systemic adverse effects. At the 
time of writing, proof of concept clinical trials of once-weekly aripiprazole transdermal 
patch had been successfully conducted.18 Chlorpromazine, haloperidol, olanzapine, 
prochlorperazine, quetiapine and risperidone have been developed as transdermal 
delivery systems but are not commercially available.19,20
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Rectal

Chlorpromazine suppositories are available from specials manufacturers in the UK in 
25mg and 100mg strengths.21 The rectal route is not licensed in adults.17 100mg given 
rectally as a suppository is approximately equivalent to 20–25mg chlorpromazine 
hydrochloride given by IM injection or 40–50mg of chlorpromazine base or hydrochlo-
ride given orally.17 Prochlorperazine suppositories were used successfully short term for 
the treatment of psychosis in one case report.22 Olanzapine suppositories have been 
manufactured by a hospital pharmacy and administered for the treatment of delirium 
or nausea and vomiting in terminally ill patients.23
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Stopping antipsychotics

Antipsychotics are recommended for long-term treatment of schizophrenia because 
they reduce symptoms and lessen the risk of relapse.1 However, antipsychotics have 
many adverse effects, including metabolic complications, TD, emotional blunting and 
anatomical brain changes.2 There is some (hotly disputed) evidence that reducing or 
stopping antipsychotics may improve social functioning (relationships, education or 
employment, independent living) without worsening the rate of relapse or symptom 
burden in the medium term,3 although it might increase risk of relapse in the short 
term.4,5 Reducing antipsychotic burden may also improve cognitive functioning.6

It is also worth considering that much of the evidence for the relapse prevention 
properties of antipsychotics relies on discontinuation trials in which antipsychotics are 
stopped quickly (over a matter of weeks), and that process may have elevated the appar-
ent rate of relapse in the discontinuation group, so exaggerating the relapse prevention 
properties of antipsychotics.7 Patients often ask to reduce or stop medication and, in 
light of the above, this may be a reasonable course of action. Cautious deprescribing 
should be a component of high-quality prescribing practice, depending on the condition 
being treated. More than half of antipsychotic prescriptions in the UK are given to 
patients without a psychotic or manic disorder and instead are prescribed for insomnia, 
anxiety, personality disorders and symptoms of dementia.8 In the UK, NICE strongly 
cautions against medium- or long-term use of antipsychotics in personality disorder,9 
and only limited use in dementia.10 The principles for deprescribing outlined below also 
apply to these patients.

Withdrawal effects of antipsychotics

Stopping or reducing the dose of an antipsychotic can cause a variety of withdrawal 
symptoms reflecting their various actions (blocking dopamine, histamine, acetylcho-
line, serotonin and noradrenaline receptors).11,12 Symptoms are listed in Figure 1.2.11–15

Importantly, withdrawal/discontinuation symptoms from antipsychotics can include 
psychotic symptoms.12,16 This is suggested by a number of case studies in which people 
without a psychotic disorder treated with dopamine antagonists for reasons such as 
nausea or lactation difficulties develop psychotic symptoms when these medications are 
abruptly stopped.17–19 Non-psychotic withdrawal effects (e.g. insomnia, agitation and 
anxiety) may also precipitate genuine relapse that would not have occurred in the 
absence of antipsychotic dose reduction (perhaps clumsily named withdrawal-associated 
relapse).20

In patients with psychotic disorders, relapse often occurs when antipsychotics are 
withdrawn. This has been widely thought to represent an unmasking of the underlying 
chronic illness, but the nature of the process of withdrawing antipsychotics may itself 
be causally related to relapse.7 This suggestion is supported by the marked preponder-
ance of relapses soon after abrupt antipsychotic cessation in patients with schizophre-
nia. In one analysis 60% of all relapses over 4 years occurred within 3 months of drug 
cessation,21 the time most likely for withdrawal effects to be evident. The idea that 
speed of stopping is an influence on relapse is also supported by evidence that slower 
tapering can reduce the rate of relapse.22,23 Withdrawal effects can be delayed in onset 
for weeks and sometimes months, for reasons that are poorly understood.20
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Neurobiology of withdrawal

Withdrawal-associated relapse has been attributed to neural adaptations to long-term 
antipsychotic treatment (dopaminergic hypersensitivity, among other effects) that per-
sist after antipsychotic cessation.24 Indeed, molecular imaging studies in schizophrenia 
have found increased D2/D3 receptor availability in those patients who had been exposed 
to antipsychotic medication but not in antipsychotic-naïve patients.25 This hypersensi-
tivity to dopamine may render patients more susceptible to psychotic relapse when D2 
blockade is diminished by antipsychotic dose reduction.11,24

There are converging lines of evidence that suggest that the neuroadaptive effects of 
antipsychotics can persist for months or years after stopping. Dopaminergic hypersen-
sitivity in animals persists for the equivalent of a human year after treatment is 
stopped.26,27 TD – widely attributed to dopaminergic hypersensitivity – can persist for 
years after antipsychotic medication has been ceased.28 There is also evidence that 
patients who have discontinued antipsychotics have increased rates of relapse for 3 
years compared with people maintained on their antipsychotics, after which relapse 
rates converge,1 perhaps suggesting that adaptations may have resolved by this point. 
Persisting dopaminergic hypersensitivity may lower the threshold for precipitating 
relapse from other triggers for as long as they persist (which may be months or years).20

It follows that the risk of relapse on cessation of antipsychotics might be minimised 
by more gradual dose tapering because these neuroadaptations would then have time 
to resolve during the tapering process and the rate of decline of receptor antagonism is 
more modest.20 Studies in which antipsychotics are tapered over months or years show 
reduced rates of relapse compared with relatively faster tapers,23,29,30 with one study 
finding that reducing dose over a year reduced the hazard rate of relapse by 3.5-fold 
compared with reducing over days.29

Cholinergic withdrawal
symptoms
Agitation, insomnia, anxiety
or depression
Dizziness, light-headedness,
tachycardia
Nausea, vomiting, salivation
Diarrhoea, abdominal cramp
Tremor, parkinsonism,
restlessness
Myalgia, rigidity, paraesthesia
Agitation, fear, hallucinations
Confusion or disorientation
Hypothermia, sweating

Histaminergic withdrawal
symptoms 
Irritability, insomnia, agitation
Depressed affect
Loss of appetite or nausea
Tremulousness, incoordination
Lethargy or amnesia

Dopaminergic withdrawal
symptoms – nigrostriatal
Withdrawal dyskinesia
Parkinsonism
Neuroleptic malignant
syndrome
Akathisia

Antipsychotic
withdrawal syndrome 

Dopaminergic withdrawal
symptoms – mesolimbic
or striatal
Auditory hallucinations
Persecutory delusions
Other psychotic symptoms

Serotonin withdrawal
symptoms
Flu-like symptoms, sweating
or chills, dizziness, light-
headedness or tachycardia
Paraesthesia, electric shock
sensations
Anxiety, agitation, low mood
Insomnia, nightmares
Nausea, vomiting, diarrhoea
Confusion, decreased
concentration

Adrenergic withdrawal
symptoms
Headache, anxiety or
agitation
Hypertension, tachycardia,
angina, palpitations
Risk of myocardial infarction
Presyncope, tremulousness
Sweating

Figure 1.2  Antipsychotic withdrawal symptoms. Source: adapted from Chouinard et al. (2017).12
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Pattern of tapering

Positron emission tomography demonstrates a hyperbolic relationship between dose of 
antipsychotic and D2 receptor occupancy.31 This hyperbolic relationship applies to other 
receptor targets of antipsychotics as well (including histaminergic, cholinergic and sero-
tonergic receptors) because it arises from the law of mass action (whereby each additional 
molecule of a drug has incrementally less effect as receptor targets become saturated).32 
The nature of this relationship is often obscured by the habit of plotting dose–response 
curves on semi-logarithmic axes.32 A hyperbolic relationship between dose of antipsy-
chotic and its therapeutic effects (as measured by symptoms scales) has also been shown,33 
suggesting that clinical response mirrors the neurobiological pattern of effects.

This brings into question the rationale for a linear reduction of antipsychotic dose – for 
example, a reduction from 20 to 15 to 10 to 5 to 0mg of olanzapine. Although this regi-
men appears logical, the hyperbolic relationship between dose and effect on D2 blockade 
dictates that these linear dose decreases will produce increasingly larger reductions of D2 
blockade (and there may be clinical consequences of this; Figure 1.3a). Indeed, the reduc-
tion of dose from 5 to 0mg will produce a reduction in D2 blockade (52.6%) that is larger 
than that produced by the reduction from 40 to 5mg of olanzapine (37.3%). These 
increasingly large reductions in D2 blockade are more likely to provoke relapse.34,35

Linear or ‘evenly spaced’ reductions in D2 blockade require hyperbolically reducing 
doses of antipsychotic (Figure 1.3b).36 These hyperbolic reductions are approximated 
by sequential halving of dose: for example, olanzapine doses of 20mg, 10mg, 5mg, 
2.5mg, 1.25mg, 0.6mg, 0.3mg, 0mg produce roughly 15 percentage point reductions in 
D2 blockade. This pattern of reduction may be less likely to provoke relapse because it 
avoids large increases in dopaminergic signalling. Example regimens are shown in 
Table 1.27 and Box 1.1. Preliminary support for this approach comes from a study in 
which antipsychotics were reduced hyperbolically by on average 40% in people with 
chronic psychotic disorders, with no difference in relapse rates from the maintenance 
group but improved clinical outcomes.30
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Figure 1.3  (a) Linear dose reductions of olanzapine cause increasingly large reductions in D2 dopaminergic receptor 
blockade. The relationship between dose of olanzapine and D2 blockade is derived from the line of best fit from 
meta-analysis of positron emission tomography studies.31 (b) Linear reductions of D2 dopaminergic occupancy (in 
this case 20% reductions) correspond to hyperbolically decreasing doses of olanzapine. The doses in this case corre-
spond to 6.9mg (80% D2 occupancy), 2.0mg (60% D2 occupancy), 0.82 mg (40% D2 occupancy) and 0.30mg (20% 
D2 occupancy). Approximations to this regimen that correspond to available formulations are given in the text.
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Exponentially reducing regimens (reducing by a fixed proportion of the most recent 
dose, e.g. 10%) will produce roughly linear reductions at all receptor targets of anti
psychotics, making it applicable to a wide range of antipsychotic medication.

Tapering in practice

All patients should be informed of the risk of withdrawal symptoms on stopping or 
reducing the dose of any antipsychotic, including insomnia and a potential increase in 
psychotic symptoms.

Patients should be warned not to stop antipsychotics abruptly or too quickly, because 
this is the method thought to be most likely to precipitate a relapse and severe with-
drawal effects.

Table 1.27  Reductions of olanzapine dose by up to 5 percentage points of D2 occupancy at each step, adjusted 
to allow use of quarter tablets. Liquid versions of drug will be needed for smaller doses.

Period
Olanzapine
dose (mg)

D2

occupancy (%) Period
Olanzapine
dose (mg)

D2

occupancy (%)

1 20 72.9 11 4.375 37.5

2 17.5 70.9 12 3.75 34.0

3 15 66.9 13 3.125 30.4

4 12.5 62.8 14 2.5 26.3

5 10 58.8 15 2 22.3

6 8.75 54.7 16 1.5 17.3

7 7.5 50.7 17 1.1 13.1

8 6.25 46.6 18 0.7 9.1

9 5.625 43.5 19 0.35 4.0

10 5 40.5 20 0 0

Box 1.1  A summary of a slow hyperbolic reduction schedule for olanzapine

Reduce olanzapine by 5–10mg every 1–3 months until reaching 20mg per day, then
Reduce dose by 2.5–5mg every 1–3 months until reaching 10mg per day, then
Reduce dose by 1.25–2.5mg every 1–3 months until reaching 5mg per day, then
Reduce dose by 0.6–1.25mg every 1–3 months until reaching 2.5mg per day, then
Reduce dose by 0.3–0.6mg every 1–3 months until reaching 1.25mg per day, then
Reduce dose by 0.15–0.3mg every 1–3 months until reaching 0.6mg per day, then
Reduce dose by 0.07–0.15mg every 1–3 months until olanzapine is completely stopped.

This process could take 12–48 months, depending on how the patient tolerates the reductions. 
Liquid versions of drug or other options will be required for smaller doses.
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When to attempt discontinuation

Longstanding or lifelong antipsychotic treatment is something of a modern-day phe-
nomenon. In the 1960s, discontinuation of antipsychotics was usually attempted after 
acute response. There are currently no evidence-based recommendations for antipsy-
chotic withdrawal but we suggest that it only be considered in patients who have been 
in remission for 6 months (first episode) or 1 year (multi-episode). Relapse rates using 
fast linear tapers generally exceed 90% for both groups of patients. This might suggest 
that abrupt tapering always precipitates relapse or that relapse is inevitable when anti
psychotics are withdrawn. Certainly, some people (probably the majority with a schizo-
phrenia diagnosis) will relapse no matter how the antipsychotic is stopped.

A cautious approach to antipsychotic reduction is recommended, especially in long-
term users, where a test reduction of 5–10% of dose might be a sensible starting point. 
In people who have been on medication for shorter periods (e.g. <1 year) a reduction as 
large as 25% might be feasible.

The patient should then be monitored for several weeks following this reduction for 
any withdrawal symptoms or worsening of psychotic symptoms. These symptoms may 
be transitory withdrawal effects rather than signs of inevitable relapse necessitating 
reinstatement of the regular dose of medication.20 If a patient tolerates this reduction 
with no significant effect on their overall mental state (or perhaps only mild symptoms) 
then further reductions could be made at the same rate (for example, a reduction of 
10–25% of the dose every 2–3 months). Patients may require increased psychosocial 
support during this period of withdrawal.

If a patient experiences significant withdrawal symptoms or worsening of psychotic 
symptoms then an increase in dose back one or two steps or back to the original dose 
may be necessary.20 This does not preclude further attempts at reduction, but these 
attempts should be delayed until stability is established and should be performed more 
gradually than previously attempted (some long-term users can only tolerate <5% dose 
reductions per month).

Final doses before complete cessation may need to be very small to prevent a large 
decrease in D2 blockade. This may need to be as small as 1/80th the original therapeutic 
dose (for example, 0.25mg of olanzapine) or smaller. Delivery of these small doses will 
require splitting tablets or using liquid formulations of the medications. Use of adjunc-
tive medication to manage withdrawal symptoms may lead to accumulation of further 
medications and so pausing or slowing the taper is generally more advisable.20 Every-
other-day dosing of antipsychotics with half-lives of less than 24 hours leads to fluctu-
ating plasma levels, which can precipitate withdrawal effects and so should generally be 
avoided.

Reducing depot medication may facilitate gradual tapering because of the longer 
half-lives of elimination. However, depots cannot be said to be ‘self-tapering’ for long-
term users because the time taken for elimination may be shorter than the time required 
for many patients to adapt to lower blood levels of medication, and will require switch-
ing from the lowest depot dose to oral medication in order to continue a gradual 
taper.37,38 Example reducing regimens are presented in Table 1.27 and Box 1.1.
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ANTIPSYCHOTIC ADVERSE EFFECTS

Extrapyramidal symptoms

The EPS associated with antipsychotic medication can be stigmatising, distressing, 
potentially disabling and act as a disincentive to taking medication.1,2 EPS are com-
monly overlooked and underdiagnosed or misdiagnosed in clinical practice.3,4 These 
movement disorders tend to be dose-related and are less likely to occur with SGAs, 
particularly clozapine, olanzapine, quetiapine and aripiprazole,2,5 compared with FGAs 
such as haloperidol. Generally it is agreed that the greater use of SGAs has led to a 
reduction in the frequency of EPS,6 although the prevalence of EPS of any description 
in community samples may exceed 30%.7 The incidence of EPS is often steeply dose-
related for most drugs (clozapine and quetiapine are possible exceptions) and this rela-
tionship extends beyond the licensed dose range for some drugs.8

Patients who experience one type of EPS may be more vulnerable to developing 
others.9 Substance misuse increases the risk of dystonia, akathisia and TD,10,11 and there 
is some evidence for an association between alcohol use and akathisia.12,13 Vulnerability 
to EPS may be partly genetically determined.14–16

Establishing the prevalence of antipsychotic-induced EPS is problematic, given that sim-
ilar movement disorders may be seen in never-medicated patients with schizophrenia.17–19 
In one study of such patients at first episode, 1% had dystonia, 8% parkinsonian symp-
toms and 11% akathisia.19 Parkinsonian symptoms and other motor abnormalities in this 
context may be associated with cognitive impairment19,20 and poor long-term psychosocial 
functioning.21 In another study of never-treated patients with established psychotic illness, 
9% exhibited spontaneous dyskinesias and 17% parkinsonian symptoms.22 Table 1.28 
details the most common EPSEs.



Table 1.28  Most common extrapyramidal side effects.

Dystonia (uncontrolled
muscular spasm)

Pseudoparkinsonism
(bradykinesia, tremor, muscle rigidity, 
etc.)

Akathisia
(restlessness)23

Tardive dyskinesia (TD)
(abnormal involuntary movements)

Signs and 
symptoms24

■■ Muscle spasm in any part of the 
body, e.g.

■■ eyes rolling upwards (oculogyric 
spasm)

■■ head and neck twisted to the 
side (torticollis)

■■ The patient may be unable to 
swallow or speak clearly. In extreme 
cases, the back may arch or the jaw 
dislocate.

■■ Acute dystonia can be both painful 
and very frightening

■■ Tremor and/or rigidity
■■ Bradykinesia (decreased facial expression, 
flat monotone voice, slow body 
movements, inability to initiate 
movement)

■■ Bradyphrenia (slowed thinking)
■■ Salivation
■■ Pseudoparkinsonism can be mistaken for 
depression or negative symptoms of 
schizophrenia

■■ A subjectively unpleasant state of inner 
restlessness with a desire or compulsion to 
move23,25

■■ Foot stamping when seated
■■ Constantly crossing/uncrossing legs
■■ Rocking from foot to foot when standing
■■ Constantly pacing up and down
■■ Akathisia can be mistaken for psychotic 
agitation and has been linked with suicidal 
ideation26 and aggression towards others27

■■ A wide variety of movements can 
occur,28 such as:

■■ lip smacking or chewing
■■ tongue protrusion (‘fly catching’)
■■ choreiform hand movements 

(‘piano playing’)
■■ dystonic and choreoathetoid 

movements of the limbs
■■ Severe orofacial movements can lead 
to difficulty speaking, eating or 
breathing. Movements are worse 
when under stress.

Rating scales (see 
Martino et al. 2023)29

■■ No specific scale
■■ Small component of general EPS 
scales

■■ Simpson–Angus EPS Rating Scale30
■■ Barnes Akathisia Rating Scale3,31

■■ Abnormal Involuntary Movement 
Scale32,33

Prevalence ■■ Approximately 10%34 but more 
common:35

■■ in young males
■■ in those who are 

antipsychotic-naïve
■■ with high-potency medications 

(e.g. haloperidol)
■■ Dystonic reactions are rare in the 
elderly

■■ Approximately 20%36 but more common 
in:

■■ elderly females
■■ those with pre-existing neurological 

damage (head injury, stroke, etc.)

■■ Wide variation but approximately 25%37 
for acute akathisia with FGAs, lower with 
SGAs

■■ The relative liability of individual 
antipsychotic medications for akathisia is 
uncertain,2 but there is consensus that the 
incidence is lowest for olanzapine, 
quetiapine and clozapine38,39

■■ 5% of patients per year of antipsy-
chotic exposure.40 More common in 
respect to:41

■■ age
■■ affective illness
■■ schizophrenia
■■ higher doses
■■ acute EPS early in treatment

■■ Lower incidence in those on SGAs.42,43 
TD may be associated with neurocog-
nitive deficits.44

(Continued )
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Table 1.28  (Continued )

Dystonia (uncontrolled
muscular spasm)

Pseudoparkinsonism
(bradykinesia, tremor, muscle rigidity, 
etc.)

Akathisia
(restlessness)23

Tardive dyskinesia (TD)
(abnormal involuntary movements)

Time taken to 
develop

■■ Acute dystonia can occur within 
hours of starting antipsychotic 
medication (minutes if the IM or IV 
route is used)

■■ TD occurs after months to years of 
antipsychotic treatment

■■ Days to weeks after the start of 
antipsychotic medication or an increase in 
dose

■■ Acute akathisia occurs within hours to 
weeks of starting antipsychotic medication 
or increasing the dose

■■ Akathisia that has persisted for several 
months or so is called ‘chronic akathisia’. 
Tardive akathisia tends to occur later in 
treatment and may be exacerbated or 
provoked by antipsychotic dose reduction 
or withdrawal.23

■■ Months to years
■■ The proportion of cases showing 
reversibility on cessation of antipsy-
chotic medication is unclear and may 
partly depend on age28

Treatment ■■ Anticholinergic drugs  
given orally, IM or IV  
depending on the severity of 
symptoms35

■■ Remember the patient may be 
unable to swallow

■■ Response to IV administration will 
be seen within 5 minutes

■■ Response to IM administration takes 
around 20 minutes

■■ TD may respond to ECT45,46

■■ Where severe symptoms do not 
respond to simpler measures 
including switching to an 
antipsychotic with a low propensity 
for EPS, botulinum toxin may be 
effective47,48

■■ Several options are available depending 
on the clinical circumstances:

■■ Reduce the antipsychotic dose
■■ Change to an antipsychotic medication 

with a lower propensity for pseudopar-
kinsonism (see section on relative 
liability of antipsychotic medications 
for adverse effects)

■■ Prescribe an anticholinergic. The 
majority of patients do not require 
long-term anticholinergic agents. Use 
should be reviewed at least every 
3 months. Do not prescribe at night 
(symptoms usually absent during 
sleep).

■■ Reduce the antipsychotic dose
■■ Change to an antipsychotic drug with 
lower propensity for akathisia (see sections 
on akathisia and relative liability of 
antipsychotic medications for adverse 
effects)

■■ A reduction in symptoms may be seen 
with25,49,50 low-dose propranolol, 
30–80mg/day; clonazepam (low dose); 
5HT2 antagonists such as cyprohepta-
dine,46 mirtazapine,49 trazodone,51,52 
mianserin53 and cyproheptadine46 may 
help, as may possibly diphenhydramine54

■■ Note that all of the above medications are 
unlicensed for this indication

■■ Anticholinergics are generally unhelpful 
unless possibly if akathisia is part of a 
general EPS spectrum55,56

■■ Stop anticholinergic if prescribed
■■ Reduce dose of antipsychotic 
medication

■■ Change to an antipsychotic with lower 
propensity for TD;57–60 note that data 
are conflicting61,62

■■ Clozapine is the antipsychotic most 
likely to be associated with resolution 
of symptoms.63,64 Quetiapine may also 
be useful in this regard.65

■■ Both valbenazine66 and deutetrabena-
zine67–69 have a positive risk–benefit 
balance as add-on treatments.67,70 
There is also some evidence for 
tetrabenazine and Ginkgo biloba71 as 
add-on treatments. For other 
treatment options,72,73 see the review 
by the American Academy of 
Neurology74 and the section on 
treatment of TD in this chapter.
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Akathisia

Akathisia is a fairly common adverse effect of most antipsychotic medications, although 
the risk of developing akathisia varies markedly between such medications.1–3 For 
example, a 2023 dose–response meta-analysis4 investigating antipsychotic-induced 
akathisia with haloperidol and 16 SGAs (not including clozapine) found that the risk 
was minimal with sertindole and quetiapine but high with haloperidol and lurasidone. 
The risk of akathisia tended to increase with dose, but the dose–response curves dif-
fered between medications, plateauing at a certain dose with some medications, such as 
amisulpride, haloperidol and risperidone, but increasing beyond the licensed dose range 
with others, such as lurasidone and lumateperone. This meta-analysis4 also confirmed 
the risk of akathisia with partial agonist to be greatest with cariprazine and lowest with 
brexpiprazole.

The core feature of akathisia is mental unease and dysphoria characterised by a sense 
of restlessness.5,6 There is commonly a compulsion to move and a characteristic pattern 
of motor restlessness, which, when severe, can cause patients to pace up and down and 
be unable to stay seated for more than a short time.5,6 There is a phenomenological 
overlap between antipsychotic-induced akathisia and the restless legs syndrome and 
possibly an overlap in pathophysiology.7,8 The subjective experience of akathisia can be 
discomfiting and distressing; an association with suicidal ideation has been postu-
lated9,10 but remains uncertain.

There is some evidence to suggest that the risk of akathisia may be mitigated by avoiding 
high-dose antipsychotic medication, antipsychotic polypharmacy and a rapid increase in 
dosage.5,11–13 There is limited evidence on the benefit–risk balance for pharmacological 
treatments of antipsychotic-induced akathisia, even those most commonly used, such as 
switching to an antipsychotic medication with a lower risk of akathisia or adding a beta-
adrenergic blocker, 5-HT2A antagonist or anticholinergic agent.14,15 Nevertheless, a 2024 
systematic review and meta-analysis of adjunctive treatments identified 15 eligible studies 
of 10 treatments.16 Mirtazapine, biperiden and vitamin B6 emerged as the most efficacious, 
with vitamin B6 judged to have the most favourable efficacy and tolerability profile. 
Trazodone, mianserin and propranolol were considered effective alternative treatments, 
albeit with a slightly less favourable risk–benefit balance. However, given the lack of robust 
evidence of efficacy for such adjunctive treatments, particularly in the medium to long 
term, it is probably prudent to initially consider reduction of the antipsychotic dose or 
switching to an antipsychotic medication with a lower liability for the condition.

The following diagram suggests a programme of treatment options for persistent, 
antipsychotic-induced akathisia.
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Continue at reduced dose

Continue

Ineffective/not appropriate

Effective

Ineffective/not appropriate to switch

Effective

Continue
Effective

Continue if no
contraindications

Effective

Continue, if no
contraindications

Effective

Continue if tolerated;
withdraw very slowly

Effective

Effective

Continue, but attempt slow
withdrawal after 2–4 weeks

(risk of dependence)

Continue, but attempt
withdrawal

after several months

Effective

Not effective/contraindicated

Not effective/not tolerated

Ineffective/no other EPS

Ineffective

Ineffective

Consider cyproheptadine 16mg/day24,32

Consider a benzodiazepine17,18

(e.g. diazepam up to 15mg/day, 
clonazepam 0.5–3mg/day)

Consider clonidine 0.2–0.8mg/day18,33

Switch to an antipsychotic medication with a 
lower liability for akathisia, such as quetiapine or 

olanzapine19–21

(lowest effective dose possible)
(Clozapine also an option in treatment-resistant 

schizophrenia)22

Consider propranolol: 30–80mg/day11,23,24

(start at 10mg three times a day)
NB Note contraindications

(asthma, bradycardia, hypotension etc.)

Consider an antimuscarinic drug18

(e.g. benzatropine 6mg/day)
Weak support for efficacy29–31 and risk of 
anticholinergic adverse effects, including 

cognitive impairment, but may be effective where 
other EPS present5,11,14

Consider mirtazapine (15mg/day) or trazodone 
(50mg/day) or mianserin (30mg/day)

(5HT2A antagonists)16,25–28

Reduce the dose of the patient’s current 
antipsychotic medication, switch from 

antipsychotic polypharmacy to monotherapy 
(if possible) or slow rate of dosage increase17,18

(Continued )
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Notes
■■ Akathisia can be difficult to diagnose with certainty and is commonly overlooked or misdiagnosed in clinical 

practice. Clinical physical examination schedules for EPS and akathisia have been proposed.34,35

■■ Evaluate the efficacy of each treatment option over at least 1 month if possible. Some effect may be seen 
after a few days, but it may take much longer to become apparent in those with chronic akathisia.

■■ Withdraw previously ineffective add-on akathisia treatments before starting the next option in the algorithm.
■■ Combinations of treatments may be considered for refractory cases, if carefully monitored.
■■ Other possible treatments for acute akathisia that have been investigated include vitamin B6,16,36,37 

pregabalin,38 diphenhydramine,39 trazodone25,40 and zolmitriptan.41,42 Always read the primary literature 
before considering any of the treatment options.

■■ Parenteral midazolam (1.5mg) has been successfully used to prevent akathisia associated with IV 
metoclopramide,43 suggesting a specific therapeutic effect for midazolam against akathisia and perhaps 
benzodiazepines more generally.

■■ In some cases where agitation/akathisia are recognised as short-lived effects of antipsychotic medication 
when initiated (e.g. with aripiprazole, cariprazine), prophylactic or rescue benzodiazepines may be prescribed 
for a limited period. Clinical experience suggests this practice can be effective.

(Continued)
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Treatment of tardive dyskinesia

Tardive dyskinesia is a somewhat less commonly encountered problem now than in 
previous decades,1,2 probably because of the more widespread use of SGAs,3–6 which 
generally have a lower risk for the condition than FGAs. Treatment of established TD 
is often unsuccessful, so prevention, early detection and early remedial action are essen-
tial.7,8 There is evidence to suggest that TD is associated with greater cognitive impair-
ment,7,9 more severe psychopathology10,11 and higher mortality.12,13 While the majority 
of patients seem to be unaware of the involuntary movements, the condition can still 
impose a substantial burden on physical, psychological and social well-being.14–16

While SGAs are less likely to cause TD,17–23 the condition still occurs with these medi-
cations. An extensive meta-analysis of relevant studies found the annualised incidence 
of TD across all FGA treatment groups was 6.5%, while the respective figure for SGA 
treatment groups was 2.6%.24 However, there is a significant variation in liability 
between individual SGA medications.24–28 The risk of developing TD may be related to 
the extent of D2 receptor occupancy (greater occupancy, higher risk) with a medica-
tion,29 although data from the meta-analysis mentioned above did not support the 
notion that the lower risk of TD with SGAs is a consequence of the use of relatively 
high equivalent doses of FGAs.24 There is a hint that dopamine partial agonists (or, at 
least, aripiprazole) may have the lowest liability for TD.24 Whether the risk of TD dif-
fers between LAI FGA and LAI SGA preparations is unclear30 but there is one report 
suggesting that the risk of TD with LAI SGAs is lower than with the equivalent oral 
SGA preparations.31

TD can occur even with low doses of haloperidol (and in the absence of prior acute 
movement disorder)32 and with the use of other dopamine antagonists such as metoclo-
pramide.33 The characteristic abnormal involuntary movements of TD have also been 
observed in never-medicated patients with both first-episode34,35 and established36 schiz-
ophrenia. This suggests that the use of antipsychotic medication adds to an inherent 
risk of TD that is present in people with a diagnosis of schizophrenia.

Treatment – first steps

Most authorities recommend the withdrawal of any co-prescribed anticholinergic 
agents and a reduction in the dose of antipsychotic medication (which may initially 
worsen TD) as initial steps in those with early signs of TD,37,38 although there is a lack 
of robust evidence to support such a strategy.14,39–41 Nevertheless, it is common practice 
to withdraw the antipsychotic prescribed when TD is first observed and to substitute it 
with an antipsychotic medication that is perceived to have a lower liability for the con-
dition. However, the evidence for a beneficial effect on TD when switching to any par-
ticular SGA is limited.42 Changing to clozapine37,43 is probably best supported,37,43–45 but 
quetiapine, another weak striatal dopamine antagonist, may also be effective.46–52 
Olanzapine39–42,53,54 and aripiprazole55 are also potential options.
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Treatment – other possible options

The large number of proposed treatments for TD undoubtedly reflects the somewhat 
limited effectiveness of standard remedies, at least before the introduction of valbena-
zine and deutetrabenazine.14 Table 1.30 lists some of these putative treatments, most of 
which have a low level of evidence.8,62

Treatment – additional agents

Given that there is insufficient evidence to recommend dose reduction as a treatment 
for TD, and that switching or withdrawing antipsychotic medication is not always 
effective or advisable, add-on agents are often considered. Evidence-based, pharma-
cological treatment algorithms for TD have been published.41,56 A 2020  meta-
analysis57 concluded that vesicular monoamine transporter 2 (VMAT-2) inhibitors 
(such as deutetrabenazine and valbenazine), vitamin E, amantadine and vitamin B6 
(pyridoxine) are probably effective treatments. VMAT-2  inhibitors are considered 
agents of first choice, given the body of evidence supporting their use58–60 and their 
additional antipsychotic action.61 Table 1.29 describes the most frequently prescribed 
add-on medications for TD.

Table 1.29  First-choice agents prescribed for tardive dyskinesia (alphabetical order; no preference implied).

Drug Comments

Amantadine56,57,62–64 Rarely used and evidence for efficacy is limited. Dose is 100–300mg/day.

Benzodiazepines37,38 Widely used for TD, but a Cochrane review considered that the limited evidence for 
efficacy was inconclusive.65 Intermittent use may be necessary to avoid tolerance to 
effects. Most commonly used are clonazepam 1–4mg/day and diazepam 6–25mg/
day, with better supporting evidence for clonazepam.42,66

Deutetrabenazine8,56,58,60,67,68 Deutetrabenazine (a VMAT-2 inhibitor) is effective as a treatment for TD. Licensed 
for TD in the USA.69 Better supporting evidence than for tetrabenazine. Longer 
half-life than tetrabenazine but still needs to be taken twice a day (a once daily 
slow-release tablet is in development).70 Low incidence of psychiatric and 
neurological effects. Dose is 12–48mg/day.

Ginkgo biloba56,71,72 Well tolerated. A Cochrane review concluded that while Ginkgo biloba could reduce 
TD symptoms, the available evidence did not justify its routine use as a treatment.73 
A meta-analysis of three Chinese RCTs showed a good effect with 240mg/day.74

Pyridoxine75 Supported by a Cochrane review76 and a 2020 meta-analysis.57 Dose is up to 400mg/day.

Tetrabenazine77,78 The only licensed treatment for moderate to severe TD in UK. Depression, 
drowsiness, parkinsonism and akathisia may occur.66,79 Dose is 25–200mg/day. 
Reserpine (similar mode of action) also effective but rarely, if ever, used.

Valbenazine8,59,67,73,80 Evidence supports a favourable benefit–risk ratio for valbenazine (VMAT-2 inhibitor) as a 
treatment for TD. Licensed for TD in the USA.81 A dose of 80mg once daily is effective. It 
has a benign cardiovascular profile and a low incidence of depression and akathisia.

Vitamin E57,82 Numerous studies but efficacy remains to be conclusively established. A Cochrane 
review suggested that there is evidence only for slowing the deterioration of TD,8,83 
but a 2022 meta-analysis also suggested a treatment effect.84 Dose is in the range 
400–1600 IU/day.
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Table 1.30  Other options for the treatment of tardive dyskinesia (in alphabetical order).

Drug Comments

Amino acids85 Use is supported by a small randomised, placebo-controlled trial. Low risk of toxicity.

Botulinum toxin86–89 Case reports of success for localised dyskinesia. Probably now treatment of choice for 
disabling or distressing focal symptoms.

Calcium antagonists90 A few published studies but not widely used. A Cochrane review is dismissive.91 A 
2020 meta-analysis found no effect.57

DBS8,92,93 Reports refer most commonly to stimulation of the globus pallidus internus. The 
evidence is limited but DBS may potentially have a role when TD symptoms are severe 
and distressing and unresponsive to pharmacological treatment.

Donepezil94–96 Supported by a single open study and a case series. One very small, negative RCT. Dose 
is 10mg/day. No clear evidence of efficacy for rivastigmine or galantamine.97

Fish oils98,99 Very limited support for use of EPA at dose of 2g/day

Fluvoxamine100 Three case reports. Dose is 100mg/day. Beware interactions.

Gabapentin101 Adds weight to the theory that GABAergic mechanisms improve TD. Dose is 900–
1200mg/day. Inconclusive data on other GABA agonists.102

Levetiracetam103–106 Three published case studies. One RCT. Dose up to 3000mg/day.

Melatonin107 Use is supported by a meta-analysis of four trials.108 Usually well tolerated. Dose is  
10mg/day. Some evidence that melatonin receptor genotype determines risk of TD.109

Naltrexone110 May be effective when added to benzodiazepines. Well tolerated. Dose is 200mg/day.

Ondansetron111,112 Limited evidence but low toxicity. Dose is up to 12mg/day.

Propranolol113–115 Formerly a relatively widely used treatment. Open-label studies only but a prospective 
randomised trial is probably warranted. Dose is 40–120mg/day. Beware 
contraindications, such as asthma, bradycardia and hypotension.

Quercetin116 Plant compound which is thought to be an antioxidant. Some promising case 
reports.116–118

Sodium oxybate119 One case report. Dose was 8g/day.

rTMS120,121 RCT data on patients with ‘tardive syndromes’ suggest that bilateral hemispheric 
high-frequency rTMS has the potential to be a feasible treatment where TD is 
unresponsive to ‘first-line’ pharmacological treatment120

Zolpidem122 Three case reports. Dose is 10–30mg a day.

DBS, deep brain stimulation; EPA, eicosapentaenoic acid; GABA, gamma-aminobutyric acid; rTMS, repetitive 
transcranial magnetic stimulation.

References
1.	 Merrill RM, et al. Tardive and spontaneous dyskinesia incidence in the general population. BMC Psychiatry 2013; 13:152.

2.	 Kane JM, et al. Tardive dyskinesia: prevalence, incidence, and risk factors. J Clin Psychopharmacol 1988; 8 4 Suppl:52s–56s.

3.	 de Leon J. The effect of atypical versus typical antipsychotics on tardive dyskinesia: a naturalistic study. Eur Arch Psychiatry Clin Neurosci 

2007; 257:169–172.

4.	 Halliday J, et al. Nithsdale Schizophrenia Surveys 23: movement disorders: 20-year review. Br J Psychiatry 2002; 181:422–427.

5.	 Kane JM. Tardive dyskinesia circa 2006. Am J Psychiatry 2006; 163:1316–1318.

6.	 Eberhard J, et  al. Tardive dyskinesia and antipsychotics: a 5-year longitudinal study of frequency, correlates and course. Int Clin 

Psychopharmacol 2006; 21:35–42.

7.	 Wu JQ, et al. Tardive dyskinesia is associated with greater cognitive impairment in schizophrenia. Prog Neuropsychopharmacol Biol Psychiatry 

2013; 46:71–77.



138 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 1

8.	 Ricciardi L, et al. Treatment recommendations for tardive dyskinesia. Can J Psychiatry 2019; 64:388–399.

9.	 Strassnig M, et al. Tardive dyskinesia: motor system impairments, cognition and everyday functioning. CNS Spectr 2018; 23:370–377.

10.	 Yuen O, et al. Tardive dyskinesia and positive and negative symptoms of schizophrenia: a study using instrumental measures. Br J Psychiatry 

1996; 168:702–708.

11.	 Ascher-Svanum H, et al. Tardive dyskinesia and the 3-year course of schizophrenia: results from a large, prospective, naturalistic study. J Clin 

Psychiatry 2008; 69:1580–1588.

12.	 Dean CE, et al. Mortality and tardive dyskinesia: long-term study using the US National Death Index. Br J Psychiatry 2009; 194:360–364.

13.	 Chong SA, et al. Mortality rates among patients with schizophrenia and tardive dyskinesia. J Clin Psychopharmacol 2009; 29:5–8.

14.	 Caroff SN. Overcoming barriers to effective management of tardive dyskinesia. Neuropsychiatr Dis Treat 2019; 15:785–794.

15.	 Barer Y, et al. The clinical and economic burden of tardive dyskinesia in Israel: real-world data analysis. J Clin Psychopharmacol 2022; 

42:454–460.

16.	 Jain R, et al. Impact of tardive dyskinesia on physical, psychological, social, and professional domains of patient lives: a survey of patients in 

the United States. J Clin Psychiatry 2023; 84:22m14694.

17.	 Beasley C, et al. Randomised double-blind comparison of the incidence of tardive dyskinesia in patients with schizophrenia during long-term 

treatment with olanzapine or haloperidol. Br J Psychiatry 1999; 174:23–30.

18.	 Glazer WM. Expected incidence of tardive dyskinesia associated with atypical antipsychotics. J Clin Psychiatry 2000; 61 Suppl 4:21–26.

19.	 Correll CU, et al. Lower risk for tardive dyskinesia associated with second-generation antipsychotics: a systematic review of 1-year studies. 

Am J Psychiatry 2004; 161:414–425.

20.	 Dolder CR, et al. Incidence of tardive dyskinesia with typical versus atypical antipsychotics in very high risk patients. Biol Psychiatry 2003; 

53:1142–1145.

21.	 Correll CU, et al. Tardive dyskinesia and new antipsychotics. Current Opin Psychiatry 2008; 21:151–156.

22.	 Carbon M, et al. Tardive dyskinesia prevalence in the period of second-generation antipsychotic use: a meta-analysis. J Clin Psychiatry 2017; 

78:e264–e278.

23.	 O’Brien A. Comparing the risk of tardive dyskinesia in older adults with first-generation and second-generation antipsychotics: a systematic 

review and meta-analysis. Int J Geriatr Psychiatry 2016; 31:683–693.

24.	 Carbon M, et al. Tardive dyskinesia risk with first- and second-generation antipsychotics in comparative randomized controlled trials: a 

meta-analysis. World Psychiatry 2018; 17:330–340.

25.	 Keck ME, et al. Ziprasidone-related tardive dyskinesia [Letter]. Am J Psychiatry 2004; 161:175–176.

26.	 Maytal G, et al. Aripiprazole-related tardive dyskinesia. CNS Spectr 2006; 11:435–439.

27.	 Fountoulakis KN, et al. Amisulpride-induced tardive dyskinesia. Schizophr Res 2006; 88:232–234.

28.	 Sachdev P. Early extrapyramidal side-effects as risk factors for later tardive dyskinesia: a prospective study. Aust N Z J Psychiatry 2004; 

38:445–449.

29.	 Yoshida K, et al. Tardive dyskinesia in relation to estimated dopamine D2 receptor occupancy in patients with schizophrenia: analysis of the 

CATIE data. Schizophr Res 2014; 153:184–188.

30.	 Saucedo Uribe E, et al. Preliminary efficacy and tolerability profiles of first versus second-generation Long-Acting Injectable antipsychotics 

in schizophrenia: a systematic review and meta-analysis. J Psychiatr Res 2020; 129:222–233.

31.	 Misawa F, et al. Tardive dyskinesia and long-acting injectable antipsychotics: analyses based on a spontaneous reporting system database in 

Japan. J Clin Psychiatry 2022; 83:21m14304.

32.	 Oosthuizen PP, et al. Incidence of tardive dyskinesia in first-episode psychosis patients treated with low-dose haloperidol. J Clin Psychiatry 

2003; 64:1075–1080.

33.	 Kenney C, et al. Metoclopramide, an increasingly recognized cause of tardive dyskinesia. J Clin Pharmacol 2008; 48:379–384.

34.	 Pappa S, et al. Spontaneous movement disorders in antipsychotic-naive patients with first-episode psychoses: a systematic review. Psychol 

Med 2009; 39:1065–1076.

35.	 Puri BK, et al. Spontaneous dyskinesia in first episode schizophrenia. J Neurol Neurosurg Psychiatry 1999; 66:76–78.

36.	 McCreadie RG, et al. Spontaneous dyskinesia and parkinsonism in never-medicated, chronically ill patients with schizophrenia: 18-month 

follow-up. Br J Psychiatry 2002; 181:135–137.

37.	 Duncan D, et al. Tardive dyskinesia: how is it prevented and treated? Psychiatric Bulletin 1997; 21:422–425.

38.	 Simpson GM. The treatment of tardive dyskinesia and tardive dystonia. J Clin Psychiatry 2000; 61 Suppl 4:39–44.

39.	 Bergman H, et  al. Antipsychotic reduction and/or cessation and antipsychotics as specific treatments for tardive dyskinesia. Cochrane 

Database Syst Rev 2018; 2:CD000459.

40.	 Bergman H, et al. Anticholinergic medication for antipsychotic-induced tardive dyskinesia. Cochrane Database Syst Rev 2018; 1:CD000204.

41.	 Owens DC. Tardive dyskinesia update: treatment and management. BJPsych Advances 2019; 25:78–89.

42.	 Bhidayasiri R, et al. Evidence-based guideline: treatment of tardive syndromes: report of the Guideline Development Subcommittee of the 

American Academy of Neurology. Neurology 2013; 81:463–469.

43.	 Pardis P, et  al. Clozapine and tardive dyskinesia in patients with schizophrenia: a systematic review. J Psychopharmacol 2019; 

33:1187–1198.

44.	 Mentzel TQ, et al. Clozapine monotherapy as a treatment for antipsychotic-induced tardive dyskinesia: a meta-analysis. J Clin Psychiatry 

2018; 79:17r11852.

45.	 Wong J, et al. A systematic review on the use of clozapine in treatment of tardive dyskinesia and tardive dystonia in patients with psychiatric 

disorders. Psychopharmacology (Berl) 2022; 239:3393–3420.

46.	 Vesely C, et al. Remission of severe tardive dyskinesia in a schizophrenic patient treated with the atypical antipsychotic substance quetiapine. 

Int Clin Psychopharmacol 2000; 15:57–60.



Schizophrenia and related psychoses 139

C
H

A
PT

ER
 1

47.	 Alptekin K, et al. Quetiapine-induced improvement of tardive dyskinesia in three patients with schizophrenia. Int Clin Psychopharmacol 

2002; 17:263–264.

48.	 Nelson MW, et al. Adjunctive quetiapine decreases symptoms of tardive dyskinesia in a patient taking risperidone. Clin Neuropharmacol 

2003; 26:297–298.

49.	 Emsley R, et  al. A single-blind, randomized trial comparing quetiapine and haloperidol in the treatment of tardive dyskinesia. J Clin 

Psychiatry 2004; 65:696–701.

50.	 Bressan RA, et  al. Atypical antipsychotic drugs and tardive dyskinesia: relevance of D2 receptor affinity. J Psychopharmacol 2004; 

18:124–127.

51.	 Sacchetti E, et al. Quetiapine, clozapine, and olanzapine in the treatment of tardive dyskinesia induced by first-generation antipsychotics: a 

124-week case report. Int Clin Psychopharmacol 2003; 18:357–359.

52.	 Gourzis P, et al. Quetiapine in the treatment of focal tardive dystonia induced by other atypical antipsychotics: a report of 2 cases. Clin 

Neuropharmacol 2005; 28:195–196.

53.	 Soutullo CA, et al. Olanzapine in the treatment of tardive dyskinesia: a report of two cases. J Clin Psychopharmacol 1999; 19:100-101.

54.	 Kinon BJ, et al. Olanzapine treatment for tardive dyskinesia in schizophrenia patients: a prospective clinical trial with patients randomized 

to blinded dose reduction periods. Prog Neuropsychopharmacol Biol Psychiatry 2004; 28:985–996.

55.	 Chan CH, et  al. Switching antipsychotic treatment to aripiprazole in psychotic patients with neuroleptic-induced tardive dyskinesia: a  

24-week follow-up study. Int Clin Psychopharmacol 2018; 33:155–162.

56.	 Bhidayasiri R, et al. Updating the recommendations for treatment of tardive syndromes: a systematic review of new evidence and practical 

treatment algorithm. J Neurol Sci 2018; 389:67–75.

57.	 Artukoglu BB, et  al. Pharmacologic treatment of tardive dyskinesia: a meta-analysis and systematic review. J Clin Psychiatry 2020; 

81:19r12798.

58.	 Hauser RA, et al. Long-term deutetrabenazine treatment for tardive dyskinesia is associated with sustained benefits and safety: a 3-year, 

open-label extension study. Front Neurol 2022; 13:773999.

59.	 Golsorkhi M, et al. Comparative analysis of deutetrabenazine and valbenazine as VMAT2 inhibitors for tardive dyskinesia: a systematic 

review. Tremor Other Hyperkinet Mov 2024; 14:13.

60.	 Frank S, et al. Clinical utility of deutetrabenazine as a treatment option for chorea associated with Huntington’s disease and tardive dyskine-

sia. Ther Clin Risk Manag 2023; 19:1019–1024.

61.	 Connolly A, et al. Meta-analysis and systematic review of vesicular monoamine transporter (VMAT-2) inhibitors in schizophrenia and psy-

chosis. Psychopharmacology (Berl) 2024; 241:225–241.

62.	 Takeuchi H, et al. Pathophysiology, prognosis and treatment of tardive dyskinesia. Ther Adv Psychopharmacol 2022; 12:20451253221117313.

63.	 Angus S, et al. A controlled trial of amantadine hydrochloride and neuroleptics in the treatment of tardive dyskinesia. J Clin Psychopharmacol 

1997; 17:88–91.

64.	 Pappa S, et al. Effects of amantadine on tardive dyskinesia: a randomized, double-blind, placebo-controlled study. Clin Neuropharmacol 

2010; 33:271–275.

65.	 Bergman H, et al. Benzodiazepines for antipsychotic-induced tardive dyskinesia. Cochrane Database Syst Rev 2018; 1:CD000205.

66.	 Rana AQ, et al. New and emerging treatments for symptomatic tardive dyskinesia. Drug Des Devel Ther 2013; 7:1329–1340.

67.	 Solmi M, et al. Treatment of tardive dyskinesia with VMAT-2 inhibitors: a systematic review and meta-analysis of randomized controlled 

trials. Drug Des Devel Ther 2018; 12:1215–1238.

68.	 Claassen DO, et al. Deutetrabenazine for tardive dyskinesia and chorea associated with Huntington’s disease: a review of clinical trial data. 

Expert Opin Pharmacother 2019; 20:2209–2221.

69.	 Citrome L. Deutetrabenazine for tardive dyskinesia: a systematic review of the efficacy and safety profile for this newly approved novel medi-

cation. What is the number needed to treat, number needed to harm and likelihood to be helped or harmed? Int J Clin Pract 2017; 71:e13030.

70.	 Sunzel EM, et al. A bioequivalence comparison between the once-daily extended-release tablet and the twice-daily tablet formulations of 

deutetrabenazine at steady state. Clin Pharmacol Drug Dev 2024; 13:224–232.

71.	 Zhang WF, et al. Extract of Ginkgo biloba treatment for tardive dyskinesia in schizophrenia: a randomized, double-blind, placebo-controlled 

trial. J Clin Psychiatry 2011; 72:615–621.

72.	 Petridis PD, et al. Tardive dyskinesia suppressed with Ginkgo biloba. J Clin Psychopharmacol 2023; 43:549–551.

73.	 Soares-Weiser K, et  al. Miscellaneous treatments for antipsychotic-induced tardive dyskinesia. Cochrane Database Syst Rev 2018; 

3:CD000208.

74.	 Zheng W, et al. Extract of ginkgo biloba for tardive dyskinesia: meta-analysis of randomized controlled trials. Pharmacopsychiatry 2016; 

49:107–111.

75.	 Lerner V, et al. Vitamin B(6) in the treatment of tardive dyskinesia: a double-blind, placebo-controlled, crossover study. Am J Psychiatry 2001; 

158:1511–1514.

76.	 Adelufosi AO, et  al. Pyridoxal 5 phosphate for neuroleptic-induced tardive dyskinesia. Cochrane Database Syst Rev 2015; (4): 

CD010501.

77.	 Jankovic J, et al. Long-term effects of tetrabenazine in hyperkinetic movement disorders. Neurology 1997; 48:358–362.

78.	 Leung JG, et al. Tetrabenazine for the treatment of tardive dyskinesia. Ann Pharmacother 2011; 45:525–531.

79.	 Kenney C, et al. Long-term tolerability of tetrabenazine in the treatment of hyperkinetic movement disorders. Mov Disord 2007; 22:193–197.

80.	 Kishi T, et  al. Valbenazine for tardive dyskinesia: a systematic review and network meta-analysis. Int Clin Psychopharmacol 2023; 

38:369–374.

81.	 Citrome LL. Medication options and clinical strategies for treating tardive dyskinesia. J Clin Psychiatry 2020; 81:TV18059BR18052C.

82.	 Zhang XY, et al. The effect of vitamin E treatment on tardive dyskinesia and blood superoxide dismutase: a double-blind placebo-controlled 

trial. J Clin Psychopharmacol 2004; 24:83–86.



140 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 1

83.	 Soares-Weiser K, et al. Vitamin E for antipsychotic-induced tardive dyskinesia. Cochrane Database Syst Rev 2018; 1:CD000209.

84.	 Xu H, et al. Vitamin E in the treatment of tardive dyskinesia: a meta-analysis. Int Clin Psychopharmacol 2022; 37:60–66.

85.	 Richardson MA, et al. Efficacy of the branched-chain amino acids in the treatment of tardive dyskinesia in men. Am J Psychiatry 2003; 

160:1117–1124.

86.	 Tarsy D, et al. An open-label study of botulinum toxin A for treatment of tardive dystonia. Clin Neuropharmacol 1997; 20:90–93.

87.	 Brashear A, et al. Comparison of treatment of tardive dystonia and idiopathic cervical dystonia with botulinum toxin type A. Mov Disord 

1998; 13:158–161.

88.	 Hennings JM, et al. Successful treatment of tardive lingual dystonia with botulinum toxin: case report and review of the literature. Prog 

Neuropsychopharmacol Biol Psychiatry 2008; 32:1167–1171.

89.	 Beckmann YY, et  al. Treatment of intractable tardive lingual dyskinesia with botulinum toxin. J Clin Psychopharmacol 2011; 

31:250–251.

90.	 Essali A, et al. Calcium channel blockers for neuroleptic-induced tardive dyskinesia. Cochrane Database Syst Rev 2011; (11):CD000206.

91.	 Essali A, et al. Calcium channel blockers for antipsychotic-induced tardive dyskinesia. Cochrane Database Syst Rev 2018; 3:CD000206.

92.	 Macerollo A, et al. Deep brain stimulation for tardive syndromes: systematic review and meta-analysis. J Neurol Sci 2018; 389:55–60.

93.	 Szczakowska A, et al. Deep brain stimulation in the treatment of tardive dyskinesia. J Clin Med 2023; 12:1868.

94.	 Caroff SN, et al. Treatment of tardive dyskinesia with donepezil. J Clin Psychiatry 2001; 62:128–129.

95.	 Bergman J, et al. Beneficial effect of donepezil in the treatment of elderly patients with tardive movement disorders. J Clin Psychiatry 2005; 

66:107–110.

96.	 Ogunmefun A, et al. Effect of donepezil on tardive dyskinesia. J Clin Psychopharmacol 2009; 29:102–104.

97.	 Tammenmaa-Aho I, et  al. Cholinergic medication for antipsychotic-induced tardive dyskinesia. Cochrane Database Syst Rev 2018; 

3:CD000207.

98.	 Emsley R, et al. The effects of eicosapentaenoic acid in tardive dyskinesia: a randomized, placebo-controlled trial. Schizophr Res 2006; 

84:112–120.

99.	 Vaddadi K, et al. Tardive dyskinesia and essential fatty acids. Int Rev Psychiatry 2006; 18:133–143.

100.	 Albayrak Y, et al. Benefical effects of sigma-1 agonist fluvoxamine for tardive dyskinesia and tardive akathisia in patients with schizophre-

nia: report of three cases. Psychiatry Investig 2013; 10:417–420.

101.	 Hardoy MC, et  al. Gabapentin in antipsychotic-induced tardive dyskinesia: results of 1-year follow-up. J Affect Disord 2003; 

75:125–130.

102.	 Alabed S, et  al. Gamma-aminobutyric acid agonists for antipsychotic-induced tardive dyskinesia. Cochrane Database Syst Rev 2018; 

4:CD000203.

103.	 McGavin CL, et al. Levetiracetam as a treatment for tardive dyskinesia: a case report. Neurology 2003; 61:419.

104.	 Meco G, et al. Levetiracetam in tardive dyskinesia. Clin Neuropharmacol 2006; 29:265–268.

105.	 Woods SW, et al. Effects of levetiracetam on tardive dyskinesia: a randomized, double-blind, placebo-controlled study. J Clin Psychiatry 

2008; 69:546–554.

106.	 Chen PH, et al. Rapid improvement of neuroleptic-induced tardive dyskinesia with levetiracetam in an interictal psychotic patient. J Clin 

Psychopharmacol 2010; 30:205–207.

107.	 Shamir E, et al. Melatonin treatment for tardive dyskinesia: a double-blind, placebo-controlled, crossover study. Arch Gen Psychiatry 2001; 

58:1049–1052.

108.	 Sun CH, et al. Adjunctive melatonin for tardive dyskinesia in patients with schizophrenia: a meta-analysis. Shanghai Arch Psychiatry 2017; 

29:129–136.

109.	 Lai IC, et al. Analysis of genetic variations in the human melatonin receptor (MTNR1A, MTNR1B) genes and antipsychotics-induced tar-

dive dyskinesia in schizophrenia. World J Biol Psychiatry 2011; 12:143–148.

110.	 Wonodi I, et al. Naltrexone treatment of tardive dyskinesia in patients with schizophrenia. J Clin Psychopharmacol 2004; 24:441–445.

111.	 Sirota P, et al. Use of the selective serotonin 3 receptor antagonist ondansetron in the treatment of neuroleptic-induced tardive dyskinesia. 

Am J Psychiatry 2000; 157:287–289.

112.	 Naidu PS, et al. Reversal of neuroleptic-induced orofacial dyskinesia by 5-HT3 receptor antagonists. Eur J Pharmacol 2001; 420:113–117.

113.	 Perenyi A, et al. Propranolol in the treatment of tardive dyskinesia. Biol Psychiatry 1983; 18:391–394.

114.	 Pitts FN, Jr. Treatment of tardive dyskinesia with propranolol. J Clin Psychiatry 1982; 43:304.

115.	 Hatcher-Martin JM, et  al. Propranolol therapy for tardive dyskinesia: a retrospective examination. Parkinsonism Relat Disord 2016; 

32:124–126.

116.	 Naidu PS, et  al. Reversal of haloperidol-induced orofacial dyskinesia by quercetin, a bioflavonoid. Psychopharmacology (Berl) 2003; 

167:418–423.

117.	 Naidu PS, et  al. Quercetin, a bioflavonoid, attenuates haloperidol-induced orofacial dyskinesia. Neuropharmacology 2003; 

44:1100–1106.

118.	 Naidu PS, et  al. Reversal of reserpine-induced orofacial dyskinesia and cognitive dysfunction by quercetin. Pharmacology 2004; 

70:59–67.

119.	 Berner JE. A case of sodium oxybate treatment of tardive dyskinesia and bipolar disorder. J Clin Psychiatry 2008; 69:862.

120.	 Khedr EM, et al. Repetitive transcranial magnetic stimulation for treatment of tardive syndromes: double randomized clinical trial. J Neural 

Transm (Vienna) 2019; 126:183–191.

121.	 Brambilla P, et al. Transient improvement of tardive dyskinesia induced with rTMS. Neurology 2003; 61:1155.

122.	 Waln O, et al. Zolpidem improves tardive dyskinesia and akathisia. Mov Disord 2013; 28:1748–1749.



Schizophrenia and related psychoses 141

C
H

A
PT

ER
 1

Antipsychotic-induced weight gain

Weight gain is a common adverse effect of antipsychotic medication.1 This may 
reflect interference with the homeostatic control of appetite and metabolism, lead-
ing to increased food intake and reduced energy expenditure, although the various 
mechanisms involved are not well understood.2–4 Factors such as 5HT2C antago-
nism, H1 antagonism, D2 antagonism and increased serum leptin (leading to leptin 
desensitisation)5–7 are commonly implicated, as well as, possibly, effects on gut 
microbiota.8–11

The risk of weight gain appears to be related to clinical response12,13 (although the 
association may be too small to be clinically important)14 and may have a genetic 
basis.15 Weight gain may be more pronounced in antipsychotic-naïve patients and dur-
ing the early stages of the treatment of psychotic illness16–18 and women may be at 
greater risk than men.19,20

Almost all available antipsychotic medications have been associated with weight 
gain,16 although the mean gain in body weight varies substantially between the medica-
tions. There is also marked inter-individual variation among those treated, with some 
losing weight, some gaining no weight and some gaining a great deal of weight. Thus, 
knowledge of the mean increase in weight reported for a particular medication may not 
be a helpful predictor of how much weight an individual might gain. Assessment of the 
relative liability for weight gain of different antipsychotic medications is based largely 
on short-term studies. Notwithstanding these limitations, the results of indirect and 
direct meta-analyses suggest that these medications can be clustered into three groups 
based on their relative risk of weight gain (Table 1.31).21,22

Table 1.31  Risk/extent of antipsychotic-induced weight gain (drugs in alphabetical order).23–26

Risk/extent of weight gain Drug

High Clozapine

Olanzapine

Moderate Chlorpromazine

FGAs*

Iloperidone

Haloperidol

Quetiapine

Paliperidone

Risperidone

Sertindole

(Continued )
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Time course

Antipsychotic-induced weight gain occurs primarily in the first few months of treatment 
but continues for many months or even years afterwards. In a 10-year study of patients 
with first-episode schizophrenia, the mean weight gain was 15kg. Most of this (9kg) 
was gained in the first year.27 In those gaining the most weight, increase in weight 
continues at the same rate for at least 2 years.28

Dose–response

The relationship between dose and weight gain is complex and varies from one antipsychotic 
medication to another.22,29 Two broad patterns have emerged: an increase in weight 
gained over a lower dose range, which then reaches a plateau (e.g. risperidone, halop-
eridol and quetiapine), and an increasing risk of weight gain up to and beyond the 
maximum dose (e.g. clozapine and olanzapine). Both patterns suggest that dose 
reduction might reverse or mitigate weight gain and there is some evidence that this is 
possible.30 However, the dose–response relationships identified indicate that the risk of 
weight gain emerges at doses that are subtherapeutic for psychosis, meaning that there 
is no effective dose that does not carry a risk of weight gain.

See following section for advice on the treatment of antipsychotic-induced weight gain.

Risk/extent of weight gain Drug

Low Amisulpride

Aripiprazole

Asenapine

Brexpiprazole

Cariprazine

Lumateperone

Lurasidone

Sulpiride

Trifluoperazine

Ziprasidone

* Data on individual FGAs other than chlorpromazine and haloperidol are scarce but one 
comprehensive analysis showed that FGAs (not including haloperidol) had a moderate risk of 
weight gain: 20–30% of people gained more than 7% of original body weight in the medium 
term.16 Individual FGAs are likely to vary in their propensity for weight gain. Traditionally 
low-potency FGAs (e.g. chlorpromazine) were considered to have a higher risk of weight gain.

Table 1.31  (Continued )
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Treatment of antipsychotic-induced weight gain

Weight gain is an important adverse effect of nearly all antipsychotic medications.1,2 
Women may be at greater risk than men.3 An increase in body weight has obvious con-
sequences for self-image, morbidity and mortality, so prevention and treatment are 
matters of some clinical urgency.

Monitoring

Patients starting antipsychotic treatment or changing medication should, as an absolute 
minimum, have their body weight recorded in their clinical records. Ideally, BMI and 
waist circumference should also be recorded.4,5 Early in treatment, monitoring of body 
weight every week or two is recommended, for at least the first 6 months.5,6 Rapid 
weight gain in early treatment (e.g. an increase of ≥5% above baseline after a month of 
treatment) strongly predicts long-term weight gain and should prompt consideration of 
preventative or remedial measures.7–10 With continuing antipsychotic treatment, annual 
measurement of body weight is recommended as a minimum.5,6,11

In clinical practice, the monitoring of body weight and other metabolic adverse 
effects in people on continuing antipsychotic medication is inconsistent and limited, 
falling short of recommended best practice.12–16

Treatment and prevention

Most of the relevant literature in this area addresses attempts to reduce body weight 
gained during treatment with medication, although there are useful data suggesting that 
early interventions can prevent or mitigate weight gain.17,18

When weight gain occurs, initial options involve switching a patient’s antipsychotic 
medication or instituting behavioural programmes (or both). Switching always presents 
a risk of relapse and treatment discontinuation,19 but there is fairly strong support for 
switching to aripiprazole,20 ziprasidone21 or lurasidone as a method for reversing weight 
gain.20,22,23 Another option is adjunctive aripiprazole:5 weight loss has been observed 
when aripiprazole has been added to antipsychotic medications such as clozapine and 
olanzapine.18,24

Stopping antipsychotic treatment altogether can be associated with weight loss25,26 
but this course of action would not be clinically appropriate for the vast majority of 
people with multi-episode schizophrenia. Note that, while some switching and augmen-
tation strategies may minimise further weight gain or facilitate weight loss, the overall 
effect is generally modest, and many patients continue to be overweight.27 Additional 
lifestyle interventions are often required if BMI is to remain within or move towards the 
normal range.

A variety of lifestyle interventions have been proposed and evaluated with generally 
good results.5,17,28–31 Interventions do vary, but they are mainly ‘behavioural lifestyle 
programmes’ aimed at improving diet and increasing physical activity. Meta-analyses 
of RCTs have generally found a positive effect for both prevention and intervention 
with these non-pharmacological interventions.17,29,32,33

Pharmacological methods should be considered only where behavioural treatment 
strategies or switching to a medication with a lower liability for weight gain have failed 
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or where obesity presents a clear, immediate physical risk to the patient. Some drug 
treatment options for antipsychotic-induced weight gain are listed in Table 1.32.

Metformin is now probably considered to be the drug of choice for the prevention 
and treatment of antipsychotic-induced weight gain, although glucagon-like peptide-1 
(GLP-1) agonists may ultimately prove to be more effective and better tolerated.34 
Bariatric surgery may have a role in a few rare, severe cases where all else has failed.35 
However, the efficacy of bariatric surgery for drug-induced weight gain is not known.5

Table 1.32  Drug treatment of antipsychotic-induced weight gain (alphabetical order).

Drug Comments

Alpha-lipoic acid36–38

(1200mg/day)
Supplementation may lead to a small, short-term, weight loss. Limited data for 
antipsychotic-induced weight gain. Not recommended.

Amantadine39,40

(100–300mg/day)
May attenuate olanzapine-related weight gain. Seems to be well tolerated apart 
from insomnia and abdominal discomfort. May (theoretically, at least) exacerbate 
psychosis. Evidence base too limited to recommend.5

Aripiprazole 
augmentation18,31,41

(5–15mg/day)

RCTs show beneficial effects on weight loss and possibly other metabolic parameters 
when used as an adjunct to clozapine or olanzapine. Adjunctive use appears to be 
safe and unlikely to worsen psychosis. Recommended as a possible option for 
weight gain associated with clozapine or olanzapine. Not recommended with other 
antipsychotic medications.

Betahistine42,43

(48mg/day)
May attenuate olanzapine-induced weight gain. Limited data. Not recommended.

Bupropion44,45

(formerly amfebutamone)
Seems to be effective in obesity when combined with calorie-restricted diets. 
Appears to not exacerbate psychosis symptoms, at least when used for smoking 
cessation.46 One small (positive) RCT in antipsychotic-related weight gain.47

Bupropion + naltrexone 
(Contrave/Mysimba)48

Combination approved for weight management as an adjunct to diet and exercise. No 
data in drug-induced weight gain. Not recommended but should not be ruled out.

Fluvoxamine49–51

(50mg/day)
Earlier conflicting data but one short-term RCT shows attenuated clozapine-induced 
weight gain (possibly related to a higher clozapine to norclozapine ratio). Co-
administration markedly increases clozapine levels, requiring extreme caution. 
Evidence base is too limited to recommend.

Liraglutide52–54

(3mg/day via SC injection)
GLP-1 agonist that was previously approved for type 2 diabetes and more recently 
approved as an anti-obesity agent in non-diabetic patients. Dose for weight loss 
(3mg/day) is higher than the dose used for diabetes (≤1.8mg). Limited data in 
drug-induced weight gain. One RCT shows significant weight loss in overweight 
pre-diabetic patients stable on olanzapine or clozapine.52 Beneficial effects on other 
metabolic parameters. Well tolerated but can cause GI disturbances. Recommended 
option in pre-diabetic/diabetic patients and clozapine-induced weight gain. Other 
GLP-1 agonists are currently only approved for diabetes and have a more limited 
dose range. Exenatide LA (a once-weekly GLP-1 agonist) may be effective for weight 
loss in clozapine-treated patients55 but perhaps not with other antipsychotics.56

(Continued)
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Drug Comments

Melatonin57–59

(up to 5mg at night)
One small RCT showing attenuation of olanzapine-induced weight gain. Other 
studies show negative results. Effect, if any, is small.

Metformin5,31,60–62

(500–2000mg/day)
There is a substantial database (in non-diabetic patients) supporting the use of 
metformin in both reducing and reversing weight gain caused by antipsychotic 
medications (mainly olanzapine). A Cochrane review in 2022 concluded that there 
was ‘low-certainty evidence to suggest that metformin may be effective in 
preventing weight gain’ in people with schizophrenia.62 There may also be beneficial 
effects on other metabolic parameters. A later cohort study63 showed that 
metformin prevented weight gain with clozapine. One positive RCT64 and extension 
study65 in children and adolescents with autism spectrum disorder. May be ideal for 
those with weight gain and diabetes or polycystic ovary syndrome. Note that 
metformin treatment increases the risk of vitamin B12 deficiency.66

Modafinil67,68

(up to 300mg/day)
Limited positive data and one negative RCT for clozapine-induced weight gain. Not 
recommended.

Naltrexone69,70

(25–50mg/day)
Some positive results but evidence is limited to two small pilot RCTs. Not 
recommended.

Orlistat71–76

(120mg shortly before or 
after each meal). Official 
maximum is three times daily.

Reliable effect in obesity, especially when combined with calorie restriction. Few 
published data in medication-induced weight gain but widely used in practice with 
some success. In trials for clozapine or olanzapine-induced weight gain effect was 
only seen in men.75,76 When used without calorie restriction in psychiatric patients, 
the effects are very limited. Failure to adhere to a low-fat diet will result in fatty 
diarrhoea and possible malabsorption of orally administered medication. Overall, a 
good choice for clozapine-induced weight gain where it reduces both weight and 
the incidence of constipation.77

Reboxetine18

(4–8mg/day)
Attenuates olanzapine-induced weight gain. Reverses some metabolic changes.78 
Effective when combined with betahistine.

Samidorphan (μ–opioid 
receptor antagonist)79–85

There is good evidence from RCTs that the combination of samidorphan and 
olanzapine can mitigate olanzapine-associated weight gain. But these findings need 
to be confirmed ‘through further high-quality research’.83 The combination was 
approved by the US FDA in 2021 for indications including the treatment of 
schizophrenia and bipolar I disorder.

Semaglutide (weekly 
injectable, glucagon–like 
peptide-1RA)86,87

A small case series suggested that semaglutide, up to 2mg/week, might reduce 
antipsychotic-associated weight gain that had not responded to metformin.

Topiramate31,58,88,89

(up to 300mg/day)
Reliably reduces weight even when medication induced. Meta-analyses of RCTs 
suggest a greater effect for prevention rather than treatment. Problems may arise 
because of topiramate’s propensity for causing sedation, confusion and cognitive 
impairment. May have antipsychotic properties.

Zonisamide90

(100–600mg/day)
Antiepileptic drug with weight-reducing properties. An RCT of 150mg/day showed 
significant weight reduction in people receiving SGAs. Another RCT (up to 600mg/
day) shows attenuated olanzapine-induced weight gain. Sedation, diarrhoea and 
cognitive impairment are the most common problems. Not recommended.

Table 1.32  (Continued)
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Neuroleptic malignant syndrome

NMS occurs as a rare but potentially serious or even fatal adverse effect of antipsychotics 
and other dopamine antagonists (Table 1.33).1,2 It is an acute disorder of thermoregula-
tion and neuromotor control, characterised by muscular rigidity, hyperthermia, altered 
consciousness and autonomic dysfunction, although there is considerable heterogeneity 
in the clinical presentation.1,3–5 In many cases, the presentation is atypical, lacking key 
signs and symptoms such as hyperthermia and muscle rigidity.6–8 Asymptomatic rises in 
plasma creatine kinase (CK) seem to be fairly common and so CK cannot be used as a 
diagnostic marker of NMS.9

Table 1.33  Neuroleptic malignant syndrome.

Signs and symptoms10–13 
(presentation varies considerably)14

Fever, diaphoresis, muscle rigidity, confusion, fluctuating level of 
consciousness, labile or high BP, tachycardia

Elevated CK, often >1000 units/L,2,15 leukocytosis, altered LFTs

Risk factors12,13,16–21 High-potency FGAs, recent or rapid dose increase, rapid dose reduction, 
abrupt withdrawal of anticholinergic agents, antipsychotic polypharmacy

Psychosis, organic brain disease, alcoholism, Parkinson’s disease, 
hyperthyroidism, psychomotor agitation, cognitive impairment

Male gender, younger age

Agitation, dehydration

Treatments10,12,22–25 (note that 
guideline recommendations for NMS 
vary widely and are based on limited 
evidence)26

In the psychiatric unit: withdraw antipsychotic medication, monitor 
temperature, pulse, BP. Consider benzodiazepines if not already 
prescribed – IM lorazepam has been used.27

In the medical/emergency unit: rehydration, bromocriptine + 
dantrolene, sedation with benzodiazepines, artificial ventilation if required

l-dopa, apomorphine and carbamazepine have also been used, among 
many other drugs. ECT may be effective for NMS, even after 
pharmacotherapy has failed.28–30

Restarting antipsychotics12,22,31,32 Antipsychotic treatment will be required in most instances and rechallenge 
is associated with acceptable risk

Stop antipsychotic medication for at least 5 days, preferably longer. Allow 
time for symptoms and signs of NMS to resolve completely

Begin with very small dose and increase very slowly with close monitoring 
of temperature, pulse and blood pressure. CK monitoring may be used but 
is controversial.13,33 Close monitoring of physical and biochemical 
parameters is effective in reducing progression to ‘full-blown’ NMS.34,35

Consider using an antipsychotic medication structurally unrelated to that 
previously associated with NMS or a drug with low dopamine affinity 
(quetiapine or clozapine). Aripiprazole may also be considered36 but it has 
a long plasma half-life and has been linked to an increased risk of NMS.17

Avoid depot/LAI antipsychotic preparations (of any kind) and high-potency 
FGAs

CK, creatine kinase; FGA, first-generation antipsychotic.
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Risk factors for developing NMS include being male, dehydration, exhaustion and 
confusion/agitation.4,37 Although NMS has commonly been reported to occur at stand-
ard doses of antipsychotics, there is some evidence that higher dosage or combined 
antipsychotic medications may also be risk factors.2 Young adult males seem to be 
particularly at risk, while the condition is more likely to be lethal in older people.4,16,38,39 
Other predictors of mortality with NMS are the presence of respiratory difficulties, the 
severity of hyperthermia, and failing to stop antipsychotic medication.39

The incidence and mortality rate of NMS are difficult to establish and probably vary 
as medication regimens change and recognition of NMS waxes and wanes. The inci-
dence of NMS has been estimated at 0.02–0.03%, with a mortality rate of 5.6%.25 
However, data from a drug safety programme from 1993 to 2015 yielded an overall 
incidence of 0.16%,10 while a similar study, covering the period 2004 to 2017, reported 
an incidence of 0.11%.40 High-potency FGAs seem to be associated with the greatest 
incidence, while SGAs and low-potency FGAs seem to have a lower incidence.3,10,17

Most available antipsychotic medications have been reported to be associated with 
NMS,41–45 including more recently introduced SGAs such as lurasidone,46 ziprasi-
done,47,48 iloperidone,49 aripiprazole,6,50,52 paliperidone53 (including paliperidone palmi-
tate),54 asenapine55 and risperidone injection.56 Mortality is probably lower with SGAs 
than with FGAs,3,57–59 although the clinical picture is essentially similar58 except that 
rigidity and fever may be less common.3,58 In 2020, NMS had yet to be associated with 
pimavanserin, cariprazine, brexpiprazole or lumateperone,60 and we could find no 
reports of NMS being linked to these drugs in mid-2024.

NMS is also sometimes seen with other medications, such as antidepressants,61–64 
valproate,65,66 phenytoin31 and lithium.67,68 The co-prescription of SSRIs69 or cholinest-
erase inhibitors70,71 with antipsychotic medication may increase the risk of NMS. NMS-
type syndromes induced by combinations of SGA and SSRI medications may share 
their symptoms and pathogenesis with the serotonin syndrome.72,73 Benzodiazepines are 
a recommended treatment for NMS,26 but an association between their use and NMS 
has been reported, possibly confounded by diagnosis or explained by the occurrence of 
NMS-like symptoms during benzodiazepine withdrawal.17,18,74 NMS is also occasionally 
seen in people given non-psychotropic dopamine antagonists such as metoclopramide75 
and prochlorperazine.76,77
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Catatonia

Catatonia is a neuropsychiatric disorder that presents with a wide range of signs and 
symptoms, covering focal and generalised motor activity, speech, affect, complex behav-
iour and autonomic function.1 A comprehensive meta-analysis of international data 
from 74 studies, conducted between 1935 and 2017 and involving 107,304 individuals, 
found an overall pooled, mean prevalence of catatonia of just over 9% in patients diag-
nosed with a range of psychiatric and medical conditions.2

Three main catatonia subtypes are recognised: a retarded or stuporous form with 
decreased psychomotor behaviour; an excited form, characterised by agitation, com-
bativeness, impulsivity and apparently purposeless overactivity; and malignant catato-
nia, a life-threatening state that presents as catatonia with clinically significant 
autonomic abnormalities, including raised blood pressure and body temperature, and 
change in heart rate and respiratory rate.1,3–5

The retarded form tends to present as stupor – the key features include mutism, rigid-
ity, marked psychomotor retardation, negativism, posturing, waxy flexibility and cata-
lepsy. While historically associated with schizophrenia, stupor is also seen in other 
psychiatric conditions such as depression and, less commonly, mania,6–11 alcohol12 or 
benzodiazepine withdrawal,13 and conversion disorder.6,7,14–20 If psychiatric stupor is 
left untreated, physical health complications are unavoidable and develop rapidly. 
Prompt treatment is crucial to prevent serious complications such as dehydration, 
venous thrombosis, pulmonary embolism, pneumonia and, ultimately, death.21

A catatonic syndrome is most commonly associated with psychiatric conditions such 
as bipolar disorder, schizophrenia and major depressive disorder,1,2 but may also be 
seen in patients with postpartum psychosis,22–24 post-traumatic stress disorder,25,26 
developmental disorders such as autism spectrum disorder, neurodegenerative condi-
tions,27,28 and a range of underlying medical conditions, including:

■■ subarachnoid haemorrhages
■■ basal ganglia disorders
■■ non-convulsive status epilepticus
■■ locked-in and akinetic mutism states
■■ endocrine and metabolic disorders (e.g. Wilson’s)29

■■ Prader–Willi syndrome
■■ antiphospholipid syndrome30

■■ autoimmune encephalitis, such as anti-NMDAR encephalitis1,31–33

■■ systemic lupus erythematosus34,35

■■ infections (especially CNS infections)
■■ dementia
■■ drug withdrawal and toxic drug states (e.g. after abrupt withdrawal of clozapine and 
withdrawal of zolpidem, benzodiazepines36 and many non-psychotropic medications, 
including medicines used in oncology).

Treatment

The treatment of stupor in the context of catatonia is somewhat dependent on its 
cause but should usually include benzodiazepines. Benzodiazepine monotherapy is the 
treatment of choice for stupor occurring in the context of affective and conversion 
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disorders.8,9,37 It is postulated that benzodiazepines may act by increasing 
gamma-aminobutyric acid (GABA)ergic transmission or reducing levels of brain-
derived neurotropic factor.38

There is most clinical experience with lorazepam.32,39 Many patients will respond 
to standard doses (up to 4mg/day) but repeated and higher doses (between 8 and 
24mg per day) may be needed.40 One small, observational study of patients with 
catatonic stupor in the context of a mood disorder8 (either major depressive disorder 
or bipolar I disorder) used a lorazepam–diazepam treatment protocol and reported 
a response in 10 of the 12 patients with intramuscular lorazepam 2–4mg. In another 
study, which followed a very similar protocol, relief of symptoms was achieved in 18 
of 21 patients with catatonia caused by general medical conditions or substance 
misuse.41 Where benzodiazepines are effective, onset effect is rapid. A test dose of 
zolpidem (10mg) may predict response to benzodiazepines42 and frequent dosing of 
zolpidem may provide effective treatment.43,44 IV lorazepam has also been used to 
predict response.45

Catatonia in schizophrenia may be somewhat less likely to respond to benzodiaz-
epines alone, with a response in 40–50%46 of cases. A double-blind, placebo-controlled, 
crossover trial with lorazepam up to 6mg/day demonstrated no effect on chronic cata-
tonic symptoms in patients with established schizophrenia,47 similar to the poor effect 
of lorazepam seen in a non-randomised trial.48 A Cochrane review49 searched for RCTs 
in which people with schizophrenia or other similar severe mental illness had received 
benzodiazepines or another relevant treatment for catatonia. Only one study was eligi-
ble, which involved 17 participants treated with lorazepam or oxazepam; there was no 
clear difference in effect. The authors noted that no data were available for benzodiaz-
epines compared with either placebo or standard care.

A further complication in schizophrenia is that of differential diagnosis, which 
includes EPSEs and the NMS. Debate continues regarding the similarities and differ-
ences between catatonic stupor in psychosis and NMS.50–53 Malignant catatonia5 may 
not be distinguishable from NMS, either clinically or by laboratory testing, which has 
prompted the view that NMS may be a variant form of malignant catatonia.54 However, 
NMS can probably be ruled out in the absence of any prior or recent administration of 
a dopamine antagonist.

The vast majority of evidence published recently and over previous decades suggests 
that prompt ECT remains the most successful treatment for catatonia.39,45,48,55–71 ECT-
responsive catatonia has been recognised in the context of NMS, delirious mania, 
autism spectrum disorder and limbic encephalitis.53,72 While it has been suggested that 
response to ECT may be lower in patients with schizophrenia (or in those who have 
been treated with antipsychotic medication) than in patients with mood disorders,73 
ECT is still considered the treatment of choice for catatonic schizophrenia that has 
failed to respond to an adequate trial of benzodiazepines.1,74 In malignant catatonia, 
every effort should be made to maximise the effect of ECT by using liberal stimulus 
dosing to induce well-generalised seizures.75 Physical health needs should be prioritised, 
with inpatient medical care being provided, when necessary, especially for those show-
ing autonomic instability and those for whom dietary intake cannot be managed in 
psychiatric care. A 2024 systematic review76 of studies of ‘non-invasive brain stimulation’ 
techniques for catatonia reinforced ECT as an effective treatment and suggested that it 
may be considered as first-line therapy in certain cases, but also identified rTMS and 
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tDCS as promising treatments, although high-quality RCTs are required to establish 
efficacy.76,77

The use of antipsychotic medication should be carefully considered. Some authors 
recommend that such treatment should be avoided altogether in patients with catato-
nia, although there are reports of successful treatment of catatonia with clozapine,78 as 
well as other SGAs, such as olanzapine, aripiprazole, risperidone and ziprasidone1,79–85 
(particularly in cases of catatonic schizophrenia).86 There are also case reports of 
combination treatment with antipsychotic and benzodiazepine medication proving 
effective when each has failed individually.87,88

When considering the use of antipsychotic medication, account should be taken of 
the patient’s history, their psychiatric diagnosis and previous response to antipsychotic 
treatment. If stupor develops in a patient on antipsychotic medication, any treatment 
with antipsychotic medication should be avoided if there are any signs or symptoms of 
NMS. Where NMS can be ruled out and stupor occurs in the context of non-adherence 
to antipsychotic treatment, early re-establishment of antipsychotic medication is rec-
ommended, with consideration of adjunctive benzodiazepines. This may be particularly 
relevant when catatonic symptoms have occurred following discontinuation of clozap-
ine.36,89 Catatonia has also been reported after withdrawal of long-term benzodiazepine 
treatment.36

When physical health conditions, as in the examples listed earlier this section, are 
associated with a catatonia-like clinical picture, treatment of the underlying medical 
condition (e.g. lupus)90 is warranted.

A treatment algorithm for catatonic stupor91 is provided in Figure 1.4. The 2023 
British Association for Psychopharmacology consensus guideline for the management 
of catatonia1 includes a more detailed referenced algorithm for the management of the 
condition. Medications other than benzodiazepines reported as treatments for catatonia/
stupor are listed in Table 1.34.



Schizophrenia and related psychoses 157

C
H

A
PT

ER
 1

Stupor in the context of
affective/conversion disorder Stupor in the context of psychotic illness

NMS possible 

No response after 1–2 days
Not taking antipsychotic

medication 

No response after 1–2 days No response after
1–2 days

Exclude or treat underlying physical 
illness 

Lorazepam up to 4mg/day*
Start with 2mg and give a

further 2mg if no effects after
3 hours

Use IM route subsequently 

Rule out NMS 

Lorazepam**
high dose

8–24mg/day

ECT†

Consider SGA‡

e.g. clozapine, olanzapine
Some authorities recommend

co-therapy with benzodiazepines

Follow benzodiazepine/ECT
protocol opposite

NMS ruled out

*Lorazepam is absorbed sublingually and is tasteless. This route may be preferred in non-cooperative patients or 
those who cannot swallow.
**Intravenous diazepam or lorazepam may be considered here.
†Do not wait to give ECT if there is significant danger to life.
‡There is considerable uncertainty about the use of antipsychotic medication for catatonic stupor. Antipsychotics 
can induce catatonia92 and risk of NMS in catatonic schizophrenia is much higher than with non-catatonic schizo-
phrenia.93 An alternative approach is to use antipsychotic medication either once catatonia has resolved or when 
benzodiazepines or ECT have failed and there is clear evidence of a psychotic illness.91

Figure 1.4  Algorithm for treating catatonic stupor.91



158 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 1

References
1.	Rogers JP, et al. Evidence-based consensus guidelines for the management of catatonia: recommendations from the British Association for 

Psychopharmacology. J Psychopharmacol 2023; 37:327–369.

2.	Solmi M, et al. Prevalence of catatonia and its moderators in clinical samples: results from a meta-analysis and meta-regression analysis. 

Schizophr Bull 2018; 44:1133–1150.

3.	Morrison JR. Catatonia. Retarded and excited types. Arch Gen Psychiatry 1973; 28:39–41.

4.	Walther S, et al. Structure and neural mechanisms of catatonia. Lancet Psychiatry 2019; 6:610–619.

5.	Mann SC, et al. Catatonia, malignant catatonia, and neuroleptic malignant syndrome. Current Psychiatry Reviews 2013; 9:111–119.

6.	Takacs R, et al. Catatonia in affective disorders. Current Psychiatry Reviews 2013; 9:101–105.

7.	Mangas MCC, et al. P-167: catatonia in bipolar disorder. Eur Psychiatry 2012; 27 Suppl 1:1.

8.	Huang YC, et al. Rapid relief of catatonia in mood disorder by lorazepam and diazepam. Biomed J 2013; 36:35–39.

9.	Vasudev K, et al. What works for delirious catatonic mania? BMJ Case Rep 2010; 2010:bcr0220102713.

10.	 Neuhut R, et al. Resolution of catatonia after treatment with stimulant medication in a patient with bipolar disorder. Psychosomatics 2012; 

53:482–484.

11.	 Ghaffarinejad AR, et al. Periodic catatonia: challenging diagnosis for psychiatrists. Neurosciences (Riyadh) 2012; 17:156–158.

12.	 Oldham MA, et al. Alcohol and sedative-hypnotic withdrawal catatonia: two case reports, systematic literature review, and suggestion of a 

potential relationship with alcohol withdrawal delirium. Psychosomatics 2016; 57:246–255.

13.	 Banerjee D. Etizolam withdrawal catatonia: the first case report. Asian J Psychiatr 2018; 37:32–33.

14.	 Fink M. Rediscovering catatonia: the biography of a treatable syndrome. Acta Psychiatr Scand Suppl 2013; (441):1–47.

15.	 Bartolommei N, et al. Catatonia: a critical review and therapeutic recommendation. J Psychopathol 2012; 18:234–246.

16.	 Lee J. Dissociative catatonia: dissociative-catatonic reactions, clinical presentations and responses to benzodiazepines. Aust N Z J Psychiatry 

2011; 45:A42.

17.	 Suzuki K, et al. Hysteria presenting as a prodrome to catatonic stupor in a depressive patient resolved with electroconvulsive therapy. J ECT 

2006; 22:276.

18.	 Alwaki A, et al. Catatonia: an elusive diagnosis. Neurology 2013; 80 Suppl 1:P05.127.

19.	 Dhadphale M. Eye gaze diagnostic sign in hysterical stupor. Lancet 1980; 2:374–375.

20.	 Gomez J. Hysterical stupor and death. Br J Psychiatry 1980; 136:105–106.

21.	 Petrides G, et al. Synergism of lorazepam and electroconvulsive therapy in the treatment of catatonia. Biol Psychiatry 1997; 42:375–381.

22.	 Nahar A, et al. Catatonia among women with postpartum psychosis in a mother–baby inpatient psychiatry unit. Gen Hosp Psychiatry 2017; 

45:40–43.

23.	 Csihi L, et al. Catatonia during pregnancy and the postpartum period. Schizophr Res 2024; 263:257–264.

24.	 Delvi A, et al. Catatonia in the peripartum: a cohort study using electronic health records. Schizophr Res 2024; 263:252–256.

Table 1.34  Medications other than benzodiazepines reported as treat-
ments for catatonia/stupor (listed in alphabetical order – no ranking or 
judgement is implied by the order).

Antipsychotic medications1,78–84,94–97 aripiprazole
clozapine
olanzapine
risperidone
ziprasidone

Experimental treatments*9,10,43,44,64,98–103 amantadine
amitriptyline
carbamazepine
fluoxetine
fluvoxamine
lithium
memantine
methylphenidate
mirtazapine
tramadol
valproate
zolpidem

* Always read the primary literature before using any of the medications 
listed in this section.



Schizophrenia and related psychoses 159

C
H

A
PT

ER
 1

25.	 Biles TR, et al. Should catatonia be conceptualized as a pathological response to trauma? J Nerv Ment Dis 2021; 209:320–323.

26.	 Bonomo N, et al. Rapid resolution of catatonia secondary to post traumatic stress disorder with secondary psychotic features through sched-

uled zolpidem tartrate. BMC Psychiatry 2023; 23:258.

27.	 Mazzone L, et al. Catatonia in patients with autism: prevalence and management. CNS Drugs 2014; 28:205–215.

28.	 Dhossche DM, et al. Catatonia in psychiatric illnesses. In: Fatemi SH, Clayton PJ, eds. The Medical Basis of Psychiatry. Totowa, NJ: Humana 

Press; 2008:471–486.

29.	 Shetageri VN, et al. Case report: catatonia as a presenting symptom of Wilsons disease. Indian J Psychiatry 2011; 53 Suppl 5:S93–S94.

30.	 Cardinal RN, et al. Psychosis and catatonia as a first presentation of antiphospholipid syndrome. Br J Psychiatry 2009; 195:272.

31.	 Rogers JP, et al. Catatonia and the immune system: a review. Lancet Psychiatry 2019; 6:620–630.

32.	 Edinoff AN, et al. Catatonia: clinical overview of the diagnosis, treatment, and clinical challenges. Neurol Int 2021; 13:570–586.

33.	 Wadi L, et  al. Electroconvulsive therapy for catatonia in anti-NMDA receptor encephalitis: a case series. J Neuroimmunol 2024; 

386:578271.

34.	 Pustilnik S, et al. Catatonia as the presenting symptom in systemic lupus erythematosus. J Psychiatr Pract 2011; 17:217–221.

35.	 Sundaram TG, et al. Catatonia in systemic lupus erythematosus: case based review. Rheumatol Int 2022; 42:1461–1476.

36.	 Lander M, et al. Review of withdrawal catatonia: what does this reveal about clozapine? Transl Psychiatry 2018; 8:139.

37.	 Sienaert P, et al. Adult catatonia: etiopathogenesis, diagnosis and treatment. Neuropsychiatry 2013; 3:391–399.

38.	 Huang TL, et  al. Lorazepam reduces the serum brain-derived neurotrophic factor level in schizophrenia patients with catatonia. Prog 

Neuropsychopharmacol Biol Psychiatry 2009; 33:158–159.

39.	 Sienaert P, et al. A clinical review of the treatment of catatonia. Front Psychiatry 2014; 5:181.

40.	 Fink M, et  al. Neuroleptic malignant syndrome is malignant catatonia, warranting treatments efficacious for catatonia. Prog 

Neuropsychopharmacol Biol Psychiatry 2006; 30:1182–1183.

41.	 Lin CC, et al. The lorazepam and diazepam protocol for catatonia due to general medical condition and substance in liaison psychiatry. PLoS 

One 2017; 12:e0170452.

42.	 Javelot H, et al. Zolpidem test and catatonia. J Clin Pharm Ther 2015; 40:699–701.

43.	 Bastiampillai T, et al. Treatment refractory chronic catatonia responsive to zolpidem challenge. Aust N Z J Psychiatry 2016; 50:98.

44.	 Peglow S, et al. Treatment of catatonia with zolpidem. J Neuropsychiatry Clin Neurosci 2013; 25:E13.

45.	 Bush G, et al. Catatonia. II. Treatment with lorazepam and electroconvulsive therapy. Acta Psychiatr Scand 1996; 93:137–143.

46.	 Rosebush PI, et al. Catatonia: re-awakening to a forgotten disorder. Mov Disord 1999; 14:395–397.

47.	 Ungvari GS, et al. Lorazepam for chronic catatonia: a randomized, double-blind, placebo-controlled cross-over study. Psychopharmacology 

(Berl) 1999; 142:393–398.

48.	 Dutt A, et al. Phenomenology and treatment of catatonia: a descriptive study from north India. Indian J Psychiatry 2011; 53:36–40.

49.	 Zaman H, et al. Benzodiazepines for catatonia in people with schizophrenia or other serious mental illnesses. Cochrane Database Syst Rev 

2019; 8:CD006570.

50.	 Luchini F, et al. Catatonia and neuroleptic malignant syndrome: two disorders on a same spectrum? Four case reports. J Nerv Ment Dis 2013; 

201:36–42.

51.	 Mishima T, et al. [Diazepam-responsive malignant catatonia in a patient with an initial clinical diagnosis of neuroleptic malignant syndrome: 

a case report]. Brain Nerve 2011; 63:503–507.

52.	 Rodriguez S, et al. Neuroleptic malignant syndrome or catatonia? A case report. J Crit Care Med (Targu Mures) 2020; 6:190–193.

53.	 Fink M. Expanding the catatonia tent: recognizing electroconvulsive therapy responsive syndromes. J ECT 2021; 37:77–79.

54.	 Taylor MA, et al. Catatonia in psychiatric classification: a home of its own. Am J Psychiatry 2003; 160:1233–1241.

55.	 Cristancho P, et al. Successful use of right unilateral ECT for catatonia: a case series. J ECT 2014; 30:69–72.

56.	 Philbin D, et al. Catatonic schizophrenia: therapeutic challenges and potentially a new role for electroconvulsive therapy? BMJ Case Rep 

2013; 2013:bcr2013009153.

57.	 Takebayashi M. [Electroconvulsive therapy in schizophrenia]. Nihon Rinsho 2013; 71:694–700.

58.	 Oviedo G, et al. Trends in the administration of electroconvulsive therapy for schizophrenia in Colombia: descriptive study and literature 

review. Eur Arch Psychiatry Clin Neurosci 2013; 263 Suppl 1:S98.

59.	 Pompili M, et al. Indications for electroconvulsive treatment in schizophrenia: a systematic review. Schizophr Res 2013; 146:1–9.

60.	 Ogando Portilla N, et  al. Electroconvulsive therapy as an effective treatment in neuroleptic malignant syndrome: purposely a case. Eur 

Psychiatry 2013; 28 Suppl 1:1.

61.	 Unal A, et al. Effective treatment of catatonia by combination of benzodiazepine and electroconvulsive therapy. J ECT 2013; 29:206–209.

62.	 Kaliora SC, et al. The practice of electroconvulsive therapy in Greece. J ECT 2013; 29:219–224.

63.	 Girardi P, et al. Life-saving electroconvulsive therapy in a patient with near-lethal catatonia. Riv Psichiatr 2012; 47:535–537.

64.	 Kumar V, et al. Electroconvulsive therapy in pregnancy. Indian J Psychiatry 2011; 53 Suppl 5:S100–S101.

65.	 Weiss M, et al. Treatment of catatonia with electroconvulsive therapy in adolescents. J Child Adolesc Psychopharmacol 2012; 22:96–100.

66.	 Bauer J, et al. Should the term catatonia be explicitly included in the ICD-10 description of acute transient psychotic disorder F23.0? Nord J 

Psychiatry 2012; 66:68–69.

67.	 Mohammadbeigi H, et al. Electroconvulsive therapy in single manic episodes: a case series. Afr J Psychiatry 2011; 14:56–59.

68.	 Dragasek J. [Utilisation of electroconvulsive therapy in treatment of depression disorders]. Psychiatrie 2011; 15:1211–1219.

69.	 Luchini F, et al. Electroconvulsive therapy in catatonic patients: efficacy and predictors of response. World J Psychiatry 2015; 5:182–192.

70.	 Lloyd JR, et al. Electroconvulsive therapy for patients with catatonia: current perspectives. Neuropsychiatr Dis Treat 2020; 16:2191–2208.

71.	 Breit S, et al. The effect of electroconvulsive therapy on specific catatonia symptoms and predictors of late response. Pharmacopsychiatry 

2024; 57:13–20.



160 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 1

72.	Sajith SG, et al. Response to electroconvulsive therapy in patients with autism spectrum disorder and intractable challenging behaviors 

associated with symptoms of catatonia. J ECT 2017; 33:63–67.

73.	van Waarde JA, et  al. Electroconvulsive therapy for catatonia: treatment characteristics and outcomes in 27 patients. J ECT 2010; 

26:248–252.

74.	 Jain A, et al. Catatonic Schizophrenia. StatPearls. Treasure Island (FL): StatPearls Publishing LLC; 2020.

75.	Kellner CH, et al. Electroconvulsive therapy for catatonia. Am J Psychiatry 2010; 167:1127–1128.

76.	Xiao H, et al. Non-invasive brain stimulation for treating catatonia: a systematic review. Front Psychiatry 2023; 14:1135583.

77.	Hansbauer M, et al. rTMS and tDCS for the treatment of catatonia: a systematic review. Schizophr Res 2020; 222:73–78.

78.	Saini A, et al. Clozapine as a treatment for catatonia: a systematic review. Schizophr Res 2024; 263:275–281.

79.	Van Den EF, et al. The use of atypical antipsychotics in the treatment of catatonia. Eur Psychiatry 2005; 20:422–429.

80.	Caroff SN, et al. Movement disorders associated with atypical antipsychotic drugs. J Clin Psychiatry 2002; 63 Suppl 4:12–19.

81.	Guzman CS, et al. Treatment of periodic catatonia with atypical antipsychotic, olanzapine. Psychiatry Clin Neurosci 2008; 62:482.

82.	Babington PW, et al. Treatment of catatonia with olanzapine and amantadine. Psychosomatics 2007; 48:534–536.

83.	Bastiampillai T, et al. Catatonia resolution and aripiprazole. Aust N Z J Psychiatry 2008; 42:907.

84.	Strawn JR, et al. Successful treatment of catatonia with aripiprazole in an adolescent with psychosis. J Child Adolesc Psychopharmacol 

2007; 17:733–735.

85.	Kufert Y, et  al. Catatonic symptoms successfully treated with olanzapine in an adolescent with schizophrenia. J Child Adolesc 

Psychopharmacol 2021; 31:327–330.

86.	Gazdag G, et al. Diagnosing and treating catatonia: an update. Curr Psychiatr Rev 2013; 9:130–135.

87.	Spiegel DR, et al. A case of schizophrenia with catatonia resistant to lorazepam and olanzapine monotherapy but responsive to combination 

treatment: is it time to consider using select second-generation antipsychotics earlier in the treatment algorithm for this patient type? Clin 

Neuropharmacol 2019; 42:57–59.

88.	Cevher Binici N, et  al. Response of catatonia to amisulpride and lorazepam in an adolescent with schizophenia. J Child Adolesc 

Psychopharmacol 2018; 28:151–152.

89.	Bilbily J, et al. Catatonia secondary to sudden clozapine withdrawal: a case with three repeated episodes and a literature review. Case Rep 

Psychiatry 2017; 2017:2402731.

90.	Grover S, et al. Catatonia in systemic lupus erythematosus: a case report and review of literature. Lupus 2013; 22:634–638.

91.	Rosebush PI, et al. Catatonia and its treatment. Schizophr Bull 2010; 36:239–242.

92.	Caroff SN, et al. Movement disorders induced by antipsychotic drugs: implications of the CATIE schizophrenia trial. Neurol Clin 2011; 

29:127–148, viii.

93.	Funayama M, et al. Catatonic stupor in schizophrenic disorders and subsequent medical complications and mortality. Psychosom Med 

2018; 80:370–376.

94.	Voros V, et al. [Use of aripiprazole in the treatment of catatonia]. Neuropsychopharmacol Hung 2010; 12:373–376.

95.	Yoshimura B, et  al. Is quetiapine suitable for treatment of acute schizophrenia with catatonic stupor? A case series of 39 patients. 

Neuropsychiatr Dis Treat 2013; 9:1565–1571.

96.	Todorova K. Olanzapine in the treatment of catatonic stupor - two case reports and discussion. Eur Neuropsychopharmacol 2012; 22 Suppl 

2:S326.

97.	Prakash O, et  al. Catatonia and mania in patient with AIDS: treatment with lorazepam and risperidone. Gen Hosp Psychiatry 2012; 

34:321–326.

98.	Daniels J. Catatonia: clinical aspects and neurobiological correlates. J Neuropsychiatry Clin Neurosci 2009; 21:371–380.

99.	Obregon DF, et al. Memantine and catatonia: a case report and literature review. J Psychiatr Pract 2011; 17:292–299.

100.	 Hervey WM, et al. Treatment of catatonia with amantadine. Clin Neuropharmacol 2012; 35:86–87.

101.	 Consoli A, et al. Lorazepam, fluoxetine and packing therapy in an adolescent with pervasive developmental disorder and catatonia. J Physiol 

Paris 2010; 104:309–314.

102.	 Lewis AL, et al. Malignant catatonia in a patient with bipolar disorder, B12 deficiency, and neuroleptic malignant syndrome: one cause or 

three? J Psychiatr Pract 2009; 15:415–422.

103.	 Padhy SK, et al. The catatonia conundrum: controversies and contradictions. Asian J Psychiatr 2014; 7:6–9.



Schizophrenia and related psychoses 161

C
H

A
PT

ER
 1

ECG changes – QT prolongation

Introduction

Many psychotropic drugs are associated with ECG changes and some are causally linked 
to serious ventricular arrhythmia and sudden cardiac death. Specifically, some antipsy-
chotics block cardiac potassium channels and are linked to prolongation of the cardiac QT 
interval, a risk factor for the ventricular arrhythmia TdP, which is sometimes fatal.1

Case–control studies have suggested that the use of most antipsychotics is associated 
with an increase in the rate of sudden cardiac death.2–8 This risk is probably a result of 
the arrhythmogenic potential of antipsychotics,9,10 although schizophrenia itself may be 
associated with QT prolongation,11 QT interval is longer in patients with schizophrenia 
than in controls (e.g. 418ms vs 393ms in one study)12 and in one study prolonged QTc 
was identified in 7.6% of psychiatric in-patients who had an ECG.13 A more recent 
systematic review14 suggested that 4% of people with schizophrenia and receiving an 
antipsychotic had a prolonged QTc.

Antipsychotic-related risk is probably dose-related and, although the absolute risk is 
low, it is substantially higher than, say, the risk of fatal agranulocytosis with clozapine.9 
One report of cases gathered by a national database put the risk of TdP at between 0 
and 19.2 cases per 100,000 patient years, depending on the individual antipsychotic 
and age of patients.15 The effect of antipsychotic polypharmacy on QT is somewhat 
uncertain,16 but the extent of QT prolongation is probably a function of overall dose.17

ECG monitoring of drug-induced changes in mental health settings is complicated by 
a number of factors. Psychiatrists may have limited expertise in ECG interpretation, for 
example, and still less expertise in manually measuring QT intervals. Even cardiologists 
show an inter-rater reliability in QT measurement of up to 20ms.18 Self-reading, com-
puterised ECG devices are now widely available and compensate for some lack of 
expertise, but different models use different algorithms and different correction formu-
lae.19 ECG machines may not be as readily available as they are in general medicine. 
Also, there may be insufficient time for ECG determination in many areas (e.g. out-
patients). Lastly, ECG determination may be difficult to perform in acutely disturbed, 
physically uncooperative patients.

ECG monitoring is nonetheless essential for all patients prescribed antipsychotics. An 
estimate of QTc interval should be made on admission to in-patient units (in the UK 
this is recommended in the NICE schizophrenia guideline)20 and yearly thereafter.

QT prolongation

■■ The cardiac QT interval (usually cited as QTc – QT corrected for heart rate) is a use-
ful but imprecise indicator of risk of TdP and of increased cardiac mortality.21 
Different correction factors and methods may give markedly different values.22 The 
most widely used formula is Bazett’s. This tends to overestimate QT length, especially 
when heart rate is increased.23

■■ The QT interval broadly reflects the duration of cardiac repolarisation. Lengthening 
of repolarisation duration induces heterogeneity of electrical phasing in different ven-
tricular structures (a phenomenon known as dispersion), which in turn allows the 
emergence of early after-depolarisations, which may provoke ventricular extrasystole 
and TdP. Measures have been developed (QT dispersion ratio, dispersion transmural 
repolarisation time) which may better predict arrhythmia.12
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■■ There is some controversy over the exact association between QTc and risk of 
arrhythmia. Very limited evidence suggests that risk is exponentially related to the 
extent of prolongation beyond normal limits (440ms for men; 470ms for women), 
although there are well-known exceptions which appear to disprove this theory24 
(some drugs prolong QT without increasing dispersion). Rather stronger evidence 
links QTc values over 500ms to a clearly increased risk of arrhythmia.25 QT intervals 
of >650ms may be more likely than not to induce torsades.26 Overall, despite some 
uncertainties, QTc determination remains an important measure in estimating risk of 
arrhythmia and sudden death.

■■ Individual components of the QT interval may have particular importance. The time 
from the start of the T wave to T-wave peak has been shown to be an important aspect 
of QT prolongation associated with sudden cardiac deaths;27 T-wave peak to end 
interval may also be predictive of arrhythmia.12

■■ QTc measurements and evaluation are complicated by:
■■ difficulty in determining the end of the T wave, particularly where U waves are 
present (this applies to both manual and self-reading ECG machines)25

■■ normal physiological variation in QTc interval: QT varies with gender, time of day, 
food intake, alcohol intake, menstrual cycle, ECG lead, etc.22,24

■■ variation in the extent of drug-induced prolongation of QTc because of changes in 
plasma levels. QTc prolongation is most prominent at peak drug plasma levels and 
least obvious at trough levels.22,24

Other ECG changes

Other reported antipsychotic-induced changes include atrial fibrillation, giant P waves, 
T-wave changes and heart block.24

Quantifying risk

Drugs are categorised here according to data available on their effects on the cardiac 
QTc interval as reported, mostly using Bazett’s correction formula (Table 1.35). ‘No-
effect’ drugs are those with which QTc prolongation has not been reported either at 
therapeutic doses or in overdose. ‘Low-effect’ drugs are those for which severe QTc 
prolongation has been reported only following overdose or where only small average 
increases (<10ms) have been observed at clinical doses. ‘Moderate-effect’ drugs are 
those which have been observed to prolong QTc by >10ms on average when given at 
normal clinical doses or where ECG monitoring is officially recommended in some 
circumstances. ‘High-effect’ drugs are those for which there is extensive average QTc 
prolongation (usually >20ms at normal clinical doses).

As outlined above, effect on QTc may not necessarily equate directly to risk of TdP 
or sudden death,28 although this is often assumed.29 (A good example here is ziprasidone – 
a drug with a moderate effect on QTc but with minimal evidence of cardiac toxicity.30) 
Also, categorisation is inevitably approximate given the problems associated with QTc 
measurements. Lastly, keep in mind that differences in the effects of different antipsy-
chotics on the QT interval rarely reach statistical significance even in meta-analyses.31
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Outside these guidelines, readers are directed to the RISQ-PATH study,32 which 
provides a scoring system for the prediction of QT prolongation (to above 
normal ranges) in any patient. RISQ-PATH has a 98% negative predictive value, so 
allowing a reduction in monitoring in low-risk patients. The RISQ-PATH 
method  uses  CredibleMeds categorisation for drug effects on QT  – this, too, is 
recommended.33

Table 1.35  Antipsychotics – effect on QTc.12,22,24,34–59

Effect on QTc Drug

No effect Brexpiprazole
Cariprazine
Lurasidone
Lumateperone*

Low effect Aripiprazole**
Asenapine
Clozapine
Flupentixol
Fluphenazine
Perphenazine
Prochlorperazine
Olanzapine†

Paliperidone
Risperidone
Sulpiride
Zuclopenthixol

Moderate effect Amisulpride‡

Chlorpromazine
Haloperidol
Iloperidone
Levomepromazine
Melperone
Pimavanserin
Quetiapine
Ziprasidone

High effect Pimozide
Sertindole

Unknown effect Loxapine
Pipotiazine
Trifluoperazine

* Limited clinical experience (association with QT prolongation may emerge).
** One case of TdP reported,60 two cases of QT prolongation61,62 and an association with TdP found 
in database studies.63,64 Healthy volunteer data suggest aripiprazole causes QTc prolongation of 
around 8ms.65 Aripiprazole may increase QT dispersion.66 Low-dose aripiprazole has no effect on QT 
when added to another antipsychotic.67

† Isolated cases of QTc prolongation38,68 and has effects on cardiac ion channel, IKr.69 Other data 
suggest no effect on QTC.24,36,37,70

‡ TdP common in overdose,26,71 strong association with TdP in clinical doses.63
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Aripiprazole remains in the low-effect group having previously been firmly placed in 
‘no effect’. Data are rather contradictory, with most studies showing a decrease in QTc 
associated with aripiprazole use,51 even in children and adolescents.72 However, later 
data60,61,63,65,73 cast doubt on assumptions of cardiac safety. Nonetheless, a 2020 paper 
analysing reports of events in >400,000 in-patients over 20 years found aripiprazole 
had the lowest rate of cardiac events (0.06%) of all antipsychotics.74

Lurasidone remains in the ‘no-effect’ group,51 although one study mentioned in the US 
labelling75 reports a QT lengthening of 7.5ms in people receiving 120mg (111mg) a day. 
Those receiving 600mg (555mg) daily showed a lower change (+4.6ms). These findings 
are in some contrast with those from studies in patients which uniformly suggest no or 
minimal effect.76–78 This disparity is probably explained by the use of different correction 
factors and by random change, as often seen in placebo-treated patients78 and as sug-
gested by the apparent lack of dose-related effect. One case of QTc >500ms has been 
reported with lurasidone in which lurasidone was judged the ‘probable’ cause.79

Brexpiprazole remains in the ‘no-effect’ group although one study of 16 patients 
found an increase in QTc (Hodges’ formula) of 10.1ms and an important increase in 
dispersion transmural repolarisation time.12 All other data suggest no effect.

Other risk factors

A number of physiological, pathological and genetic80 factors are associated with an 
increased risk of QT changes and of arrhythmia (Table 1.36) and many non-psychotropic 
drugs are linked to QT prolongation (Table 1.37).25 These additional risk factors seem 
almost always to be present in cases of antipsychotic-induced TdP.81

Table 1.36  Physiological risk factors for QTc prolongation and arrhythmia.

Cardiac Long QT syndrome
Bradycardia
Ischaemic heart disease
Myocarditis
Myocardial infarction
Left ventricular hypertrophy

Metabolic Hypokalaemia
Hypomagnesaemia
Hypocalcaemia

Others Extreme physical exertion
Stress or shock
Anorexia nervosa
Extremes of age – children and elderly may be more susceptible to QT changes
Female gender

Note: Hypokalaemia-related QTc prolongation is more commonly observed in acute psychotic admissions.82 There 
are a number of physical and genetic factors (related to cardiac potassium channels or CYP enzyme function),80 
which may not be discovered on routine examination but which probably predispose patients to arrhythmia.83,84
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Table 1.37  Non-psychotropics associated with QT prolongation (see Crediblemeds.org for latest information; this 
is not a complete list).

Antibiotics Erythromycin
Clarithromycin
Ampicillin
Co-trimoxazole
Pentamidine
(Some 4 quinolones affect QTc – see manufacturers’ literature)

Antimalarials Chloroquine
Mefloquine
Quinine

Antiarrhythmics Quinidine
Disopyramide
Procainamide
Sotalol
Amiodarone
Bretylium

Others Amantadine
Cyclosporin
Diphenhydramine
Hydroxyzine
Methadone
Nicardipine
Tamoxifen

Note: β
2 agonists and sympathomimetics may provoke TdP in patients with prolonged QTc.

ECG monitoring

Measure QTc in all patients prescribed antipsychotics:

■■ on admission
■■ if previous abnormality or known additional risk factor, at annual physical health 
check.

Consider measuring QTc within a week of achieving a therapeutic dose of a newly 
prescribed antipsychotic that is associated with a moderate or high risk of QTc prolon-
gation or of newly prescribed combined antipsychotics. Management of QT prolonga-
tion in patients receiving antipsychotic drugs is detailed in Table 1.38.

Metabolic inhibition

The effect of drugs on the QTc interval is usually plasma level dependent. Drug interac-
tions are therefore important, especially when metabolic inhibition results in increased 
plasma levels of the drug affecting QTc. Commonly used metabolic inhibitors include 
fluvoxamine, fluoxetine, paroxetine and valproate.
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Other cardiovascular risk factors

The risk of drug-induced arrhythmia and sudden cardiac death with psychotropics is an 
important consideration. With respect to cardiovascular disease, note that other risk 
factors such as smoking, obesity and impaired glucose tolerance present a much greater 
risk to patient morbidity and mortality than the uncertain outcome of QT changes. See 
the relevant sections for discussion of these problems.

Summary

Table 1.38  Management of QT prolongation in patients receiving antipsychotic drugs.

QTc Action Refer to cardiologist

<440ms (men) or <470ms (women) None unless abnormal T-wave morphology Consider if in doubt

>440ms (men) or >470ms (women) 
but <500ms

Consider reducing dose or switching to drug of 
lower effect; repeat ECG

Consider

>500ms Repeat ECG. Stop suspected causative drug(s) and 
switch to drug of lower effect.

Immediately

Abnormal T-wave morphology Review treatment. Consider reducing dose or 
switching to drug of lower effect.

Immediately

■■ In the absence of conclusive data, assume that all antipsychotics are linked to sudden cardiac 
death.

■■ Prescribe the lowest dose possible and avoid polypharmacy/metabolic interactions.
■■ Perform ECG on admission and, if previous abnormality or additional risk factor, at yearly 
check-up.

■■ Consider measuring QTc within a week of achieving a therapeutic dose of a moderate/high-risk 
antipsychotic.
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Effects of antipsychotic medications on plasma lipids

Morbidity and mortality from cardiovascular disease are higher in people with schizo-
phrenia than in the general population.1–3 Dyslipidaemia is an established risk factor for 
cardiovascular disease, together with obesity, hypertension, smoking, diabetes and sed-
entary lifestyle. Specifically, reduced high-density lipoprotein (HDL) cholesterol and 
raised triglyceride levels are included in the definition of the metabolic syndrome.4 The 
majority of patients with schizophrenia have several of these cardiometabolic risk 
factors and can be considered at ‘high risk’ of developing cardiovascular disease. 
Dyslipidaemia is treatable and intervention is known to reduce morbidity and mortal-
ity.5 Aggressive treatment is particularly important in people with diabetes, the preva-
lence of which is increased two- to three-fold over population norms in people with 
schizophrenia (see section on diabetes and impaired glucose tolerance).

Effect of antipsychotic medications on lipids

Antipsychotic medications show a marked variation in their effects on total cholesterol, 
low-density lipoprotein (LDL) cholesterol, HDL cholesterol and triglycerides.6,7 
Regarding FGAs, phenothiazines are known to be associated with increases in trigly
cerides and LDL cholesterol and decreases in HDL8 cholesterol, but the magnitude of 
these effects is poorly quantified.9 Haloperidol seems to have minimal effect on lipid 
profiles.8 Although there are relatively more data pertaining to some SGAs, they are 
derived from a variety of sources and are reported in different ways, making it difficult 
to compare such medications directly. While cholesterol levels can rise, the most pro-
found effect of antipsychotic medications seems to be on triglycerides. Raised triglycer-
ides are, in general, associated with obesity and diabetes. From the available data, 
clozapine and olanzapine6,10 would seem to have the greatest propensity to increase 
lipids, while quetiapine and risperidone have a moderate propensity.11,12 Aripiprazole, 
lurasidone and ziprasidone appear to have minimal adverse effect on blood lipids6,10,13–18 
and may even modestly reverse dyslipidaemias associated with previous antipsychot-
ics.17,19,20 For cariprazine and brexpiprazole, the effects on plasma lipids would also 
appear to be relatively limited.6,21–24 Iloperidone causes some weight gain but may not 
have an equivalent impact on cholesterol or triglycerides.6,25,26 Early RCT data suggest 
that lumateperone is not associated with any significant effects on plasma cholesterol 
or triglycerides in the short term, compared with placebo.27

Olanzapine

In people with schizophrenia, olanzapine has a relatively high propensity to induce 
dyslipidaemia,6,7 which is characterised by elevated levels of plasma triglyceride, total 
cholesterol and LDL cholesterol and can occur in the first 4  weeks of treatment.28 
Triglyceride levels have been shown to increase by 40% over the short (12 weeks) and 
medium (16 months) term.29,30 Levels may continue to rise for up to a year.31 Up to two-
thirds of patients treated with olanzapine have raised triglycerides32 and just under 
10% may develop severe hypertriglyceridaemia.33 While weight gain with olanzapine is 
generally associated with increases in both cholesterol30,34 and triglycerides,33 severe 
hypertriglyceridaemia can occur independently of weight gain.33 In one study, patients 
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treated with olanzapine or risperidone gained a similar amount of weight, but with 
olanzapine, serum triglyceride levels increased by four times as much (105mg/dL) as for 
risperidone (32 mg/dL).35 Quetiapine36 seems to have more modest effects than olan-
zapine, although the data are conflicting.37

A case–control study conducted in the UK found that patients with schizophrenia 
who were treated with olanzapine were five times more likely to develop hyperlipidae-
mia than those with no antipsychotic exposure and three times more likely to develop 
hyperlipidaemia than patients receiving FGAs.38 Risperidone treatment was not associ-
ated with an increased likelihood of hyperlipidaemia compared with no antipsychotic 
exposure or treatment with an FGA.

Clozapine

Clozapine also has a relatively high propensity to induce dyslipidaemia.6,7 Mean trigly
ceride levels have been shown to double and cholesterol levels to increase by at least 
10% after 5 years of treatment with clozapine.39 Patients treated with clozapine have 
triglyceride levels that are almost double those of patients who are treated with FGA 
medications.40,41 Cholesterol levels are also increased.10

Particular care should be taken before prescribing clozapine or olanzapine for 
patients who are obese, diabetic or known to have pre-existing hyperlipidaemia.42

Screening and monitoring

In patients with schizophrenia treated with antipsychotic medication, the monitoring of 
plasma lipids by mental health services and in primary care is generally insufficient,43–47 
falling short of recommended practice.48,49 All patients should have their lipids meas-
ured at baseline, 3 months after starting treatment with a new antipsychotic medication 
and then annually. Those prescribed clozapine and olanzapine should ideally have their 
serum lipids measured every 3  months for the first year of treatment, and then 
annually.

Clinically significant changes in cholesterol are unlikely over the short term but tri-
glycerides can increase dramatically.50 In practice, dyslipidaemia is widespread in 
patients on long-term antipsychotic treatment irrespective of the medication prescribed 
or of diagnosis.51–53

Severe hypertriglyceridaemia (fasting level of >5mmol/L) is a risk factor for pancreati-
tis. Note that antipsychotic-induced dyslipidaemia can occur independent of weight 
gain.54

Clinical management of dyslipidaemia

Patients with raised cholesterol may benefit from dietary advice, lifestyle changes and/
or treatment with statins.49,55 Statins seem to be effective in this patient group, although 
pharmacokinetic and pharmacodynamic interactions are possible.56,57 The outline of a 
systematic approach to the diagnosis and management of hypercholesterolaemia is 
available,58 based on NICE guidance in the UK.59 Further, risk tables and treatment 
guidelines can be found in the BNF. Evidence supports the treatment of cholesterol 
concentrations as low as 4mmol/L in high-risk patients60 and this is the highest level 



Schizophrenia and related psychoses 171

C
H

A
PT

ER
 1

recommended by NICE for secondary prevention of cardiovascular events.61 NICE 
makes no recommendations on target levels for primary prevention but recent advice 
promotes the use of statins for anyone with a >10% 10-year risk of cardiovascular 
disease.61 Coronary heart disease and stroke risk can be reduced by a third by reducing 
cholesterol to as low as 3.5mmol/L. When triglycerides alone are raised, diets low in 
saturated fats and the taking of fish oil and fibrates are effective treatments,31,62,63 
although there is no proof that mortality is reduced. Such patients should be screened 
for impaired glucose tolerance and diabetes.

If moderate to severe hyperlipidaemia develops during antipsychotic treatment, a 
switch to another antipsychotic medication less likely to cause this problem should be 
considered in the first instance. Although not recommended as a strategy in patients 
with treatment-resistant illness, clozapine-induced hypertriglyceridaemia has been 
shown to reverse after a switch to risperidone.64 This may hold true with other switch-
ing regimens but data are scarce.65 Aripiprazole and other D2 partial agonists seem to 
be the treatments of choice in those with prior antipsychotic-induced dyslipidaemia 
(lumateperone and ziprasidone are options outside the UK).20,66 There is evidence to 
suggest that adjunctive aripiprazole may have beneficial effects on measures of plasma 
cholesterol and triglycerides when combined with clozapine or olanzapine19,49,67 and 
that metformin added to antipsychotic medication may improve total cholesterol and 
triglyceride levels49,68 (see Buzea et al. 202257 and the ‘BAP guidelines on the manage-
ment of weight gain, metabolic disturbances and cardiovascular risk associated with 
psychosis and antipsychotic drug treatment’49 for discussion of the potential risks and 
benefits of these two strategies).

Summary of monitoring

Medication Suggested monitoring schedule

Clozapine Fasting lipids at baseline then every 3 months for a year, then annually

Olanzapine

Other antipsychotic medications Fasting lipids at baseline, 3 months, and then annually66
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Diabetes and impaired glucose tolerance

Schizophrenia

Schizophrenia is associated with relatively high rates of insulin resistance and type 2 
diabetes1,2 – an observation that predates the discovery and widespread use of antipsy-
chotic medication.3–5 Lifestyle interventions (healthy diet, losing weight, regular physi-
cal activity) are effective in preventing diabetes6,7 and should be considered for all 
people with a diagnosis of schizophrenia.

Antipsychotic medications

The data relating to diabetes and the use of antipsychotic medication are numerous but 
less than perfect.8–12 The main problem is that while incidence and prevalence studies 
assume full or uniform screening for diabetes, this is unlikely to be occurring in clinical 
practice.13 Many studies do not account for other factors affecting the risk of develop-
ing diabetes.14 Small differences between medications are therefore difficult to substan-
tiate but may, in any case, be ultimately unimportant: risk is probably increased for all 
those with schizophrenia receiving any antipsychotic medication. This risk is fairly 
strongly linked to increased diabetes-related mortality.11

The mechanisms involved in the development of antipsychotic-related diabetes are 
unclear, but may include 5HT2A/5HT2C antagonism, increased plasma lipids, weight 
gain and leptin resistance.15 Pancreatic insulin secretion is controlled by dopamine16 
and this may explain why so many antipsychotics cause impaired glucose tolerance.17 
Insulin resistance may occur in the absence of weight gain.18

First-generation antipsychotic medications

Phenothiazine derivatives have long been associated with impaired glucose tolerance 
and diabetes.19 Diabetes prevalence was reported to have substantially increased fol-
lowing the introduction and widespread use of FGA medications.20 The prevalence of 
impaired glucose tolerance seems to be higher with the aliphatic phenothiazines than 
with fluphenazine or haloperidol.21 Hyperglycaemia has also been reported with other 
FGAs, such as loxapine,22 and other data confirm an association with haloperidol.23 
Some studies have suggested that FGAs are no different from SGAs in their propensity 
to cause diabetes,24,25 whereas others suggest a modest but statistically significant excess 
incidence of diabetes with SGAs.26

Second-generation antipsychotic medications

Clozapine

Clozapine is strongly linked to hyperglycaemia, impaired glucose tolerance and diabetic 
ketoacidosis.27 The risk of diabetes appears to be higher with clozapine than with other 
SGAs or FGAs, especially in younger patients,28–31 although this is not a consistent 
finding.32,33

As many as a third of patients on continuing treatment with clozapine might develop 
diabetes after 5 years.34 Many cases of diabetes occur in the first 6 months of treatment, 
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some within a month,35 and some only after many years.33 Death from ketoacidosis has 
also been reported.35 Diabetes associated with clozapine is not necessarily linked to 
obesity or to family history of diabetes,27,36 although these factors greatly increase the 
risk of developing diabetes on this medication.37

Clozapine appears to increase plasma levels of insulin in a clozapine level-dependent 
fashion.38,39 It has been shown to be more likely than FGAs to increase plasma glucose 
and insulin following oral glucose challenge.40 Testing for diabetes is essential, given the 
high prevalence of the condition in people receiving clozapine.41,42

Olanzapine

As with clozapine, olanzapine has been strongly linked to impaired glucose tolerance, 
diabetes and diabetic ketoacidosis.43 Olanzapine and clozapine appear to directly 
induce insulin resistance.44,45 Risk of diabetes has also been reported to be higher with 
olanzapine than with FGA drugs,46 again with a particular risk in younger patients.29 
The time course of development of diabetes has not been established, but impaired 
glucose tolerance seems to occur even in the absence of obesity and family history of 
diabetes.27,36 Olanzapine is probably more diabetogenic than risperidone.47–51 Olanzapine 
is also associated with plasma levels of glucose and insulin higher than those seen with 
FGAs (after oral glucose load).40,52

Risperidone

Risperidone has been linked, mainly in case reports, to impaired glucose tolerance,53 
diabetes54 and ketoacidosis.55 The number of reports of such adverse effects is substan-
tially smaller than with either clozapine or olanzapine.56 At least one study has sug-
gested that changes in fasting glucose are significantly less common with risperidone 
than with olanzapine,47 but other studies have detected no difference.57

Risperidone seems no more likely than FGA drugs to be associated with diabe-
tes,29,46,48 although there may be an increased risk in patients under 40 years of age.29 
Risperidone has, however, been observed to adversely affect fasting glucose and plasma 
glucose (following glucose challenge) compared with the levels seen in healthy volun-
teers (but not compared with patients taking FGAs).40

Quetiapine

Like risperidone, quetiapine has been linked to cases of new-onset diabetes and ketoaci-
dosis,58–60 and associated with an increased risk of diabetes.61,62 Two studies showed 
quetiapine to be equal to olanzapine in the incidence of diabetes.57,63 The risk with 
quetiapine may be dose related, with daily doses of 400mg or more being clearly linked 
to changes in HbA1C.64

Other SGAs

Amisulpride appears not to elevate plasma glucose,65 although there is one reported 
case of ketoacidosis occurring in a patient given the closely related medication sulpir-
ide.66 Data for aripiprazole67–70 and ziprasidone71,72 suggest that neither drug alters 
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glucose homeostasis. Aripiprazole may even reverse diabetes caused by other drugs73 
(although ketoacidosis has been reported with aripiprazole).74–76 Further, studies have 
not found amisulpride or aripiprazole to be associated with a significantly greater risk 
of diabetes.61,77,78 So, these three drugs (amisulpride, aripiprazole and ziprasidone) are 
recommended for those with a history of, or predisposition to, diabetes mellitus or as 
an alternative to other antipsychotic medications known to be diabetogenic.

Data suggest that neither lurasidone79,80 nor asenapine81,82 has any effect on glucose 
homeostasis. Likewise, early data on brexpiprazole83,84 and cariprazine85–87 suggest min-
imal effects on glucose tolerance. Thus, for patients developing prediabetes or diabetes 
who are being treated with clozapine, olanzapine or quetiapine, switching to antipsy-
chotic medications with a lower cardiometabolic risk, such as aripiprazole, brexpipra-
zole, cariprazine, lurasidone or ziprasidone, has been recommended.88 Lumateperone 
appears to have no effect on glucose parameters89 but clinical experience is limited.

Predicting antipsychotic-related diabetes

The risk of diabetes is increased to a much greater extent in younger adults than in the 
elderly90,91 (for whom antipsychotic medication may show no increased risk).92 Patients 
with first-episode schizophrenia seem particularly prone to the development of diabetes 
with a variety of antipsychotic medications.93–95 During treatment, rapid weight gain 
and a rise in plasma triglycerides seem to be predictive of the development of diabe-
tes.96,97 Monitoring of abnormal glucose metabolism is particularly warranted in those 
with obesity or hypertriglyceridaemia.42

Monitoring

Diabetes is a growing problem in western society and has a strong association with 
obesity, (older) age, (lower) educational achievement and certain ethnic groups.98,99 
Diabetes markedly increases cardiovascular mortality, largely as a consequence of ath-
erosclerosis.100 Likewise, the use of antipsychotic medication also increases cardiovas-
cular mortality.101–103 Intervention to reduce plasma glucose levels and minimise other 
risk factors (obesity, hypercholesterolaemia) is therefore essential.104

There is no clear consensus on diabetes monitoring practice for those receiving anti
psychotic medication,105 and the recommendations in formal guidelines vary considera-
bly.106 Given the previous known parlous state of testing for diabetes in the UK13,107–109 
and elsewhere,110 arguments over precisely which tests are done and when seem to miss 
the point. There is an overwhelming need to improve monitoring by any means and so 
any tests for diabetes are supported – urine glucose and random plasma glucose included.

Ideally, though, all patients should have oral glucose tolerance tests (OGTT) performed 
as this is the most sensitive method of detection.111,112 Fasting plasma glucose (FPG) tests 
are less sensitive but recommended.113 Any abnormality in FPG should provoke an OGTT. 
Fasting tests are often difficult to obtain in acutely ill, disorganised patients, so measure-
ment of random plasma glucose or glycated haemoglobin (HbA1c) may also be used 
(fasting not required). HbA1C is recognised as a useful tool in detecting and monitoring 
diabetes.7 In the UK, NICE114 recommendations for monitoring people with a psychotic 
disorder, treated with antipsychotic medication, include the measurement of plasma glu-
cose or HbA1C 3 months after starting treatment and then annually (Table 1.39).
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Frequency of monitoring should be determined by physical factors (e.g. weight gain) 
and known risk factors (e.g. family history of diabetes, lipid abnormalities, smoking 
status). In addition, all patients should be asked to look out for and report signs and 
symptoms of diabetes (fatigue, candida infection, thirst polyuria).

Treatment of antipsychotic-related diabetes

Switching to an antipsychotic medication with a lower cardiometabolic risk is often 
effective in reversing changes in glucose tolerance. In this respect, the most compelling 
evidence is for switching to aripiprazole,115,116 but also to ziprasidone116 and lurasi-
done.80,117 Standard antidiabetic treatments are otherwise recommended.88 Pioglitazone118 
may have particular benefit, but note the hepatotoxic potential of this drug. GLP-1 
agonists such as liraglutide, exenatide and semaglutide are increasingly used.119–121

Summary: antipsychotic medications – risk of diabetes and impaired 
glucose tolerance

High risk Clozapine, olanzapine

Moderate risk Phenothiazines, quetiapine, risperidone

Low risk High-potency FGAs (e.g. haloperidol)

Minimal risk Aripiprazole, amisulpride, asenapine, brexpiprazole, cariprazine, lumateperone, lurasidone, 
ziprasidone

Table 1.39  Recommended monitoring for diabetes in patients receiving antipsychotic drugs.

Treatment stage

Recommended monitoring

Ideally Minimum

At baseline OGTT or FPG. HbA1C if fasting not possible. UG, RPG

Continuing All antipsychotic medications: OGTT or FPG + HbA1C at 
4–6 months then every 12 months

UG or RPG every 12 months, with 
symptom monitoring

For clozapine and olanzapine or if other risk factors present: 
OGTT or FPG after 1 month, then every 4–6 months

HbA1C is a suitable test for monitoring. But note that this 
test is not suitable for detecting short-term change.

FPG, fasting plasma glucose; HbA1c, glycated haemoglobin; OGTT, oral glucose tolerance tests; RPG, random plasma 
glucose; UG, urine glucose.
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Blood pressure changes with antipsychotics

Orthostatic hypotension

Orthostatic hypotension (postural hypotension) is one of the most common cardiovas-
cular adverse effects of antipsychotics and some antidepressants. Orthostatic hypoten-
sion generally presents acutely, during the initial dose titration period, but it can also be 
a chronic problem.1 Symptoms include dizziness, light-headedness, asthenia, headache 
and visual disturbance. Patients may not be able to communicate the severity of these 
symptoms effectively and subjective reports of postural dizziness correlate only weakly 
with the magnitude of measured postural hypotension.2

Blood pressure monitoring is recommended in suspected cases to confirm orthostatic 
hypotension (usually defined as a ≥20mmHg fall in systolic blood pressure and/or a 
≥10mmHg fall in diastolic blood pressure within 3 minutes of standing).3 Orthostatic 
hypotension impairs quality of life and is associated with an increased risk of falls, 
cardiovascular disease, depression and death.3 Risk factors are shown in Table 1.40.

Slow dose titration is a commonly used and often effective strategy to avoid or minimise 
orthostatic hypotension. However, in some cases orthostasis may be a dose-limiting side effect, 
preventing optimal treatment. Potential management strategies are shown in Table 1.41.

Table 1.40  Risk factors for orthostatic hypotension.2

Treatment factors ■■ IM administration route (peak levels higher and achieved more rapidly)
■■ Rapid dose increases
■■ Antipsychotic polypharmacy
■■ Drug interactions (e.g. tricyclic antidepressants, antihypertensive drugs – particularly alpha 
blockers, beta blockers and diuretics, although the number of antihypertensive drugs 
prescribed may be more predictive than the class)3

Patient factors ■■ Old age (young patients may have sinus tachycardia with minimal change in blood 
pressure)

■■ Disease states associated with autonomic dysfunction (e.g. Parkinson’s disease)
■■ Dehydration
■■ Cardiovascular disease

Table 1.41  Management of antipsychotic-induced orthostatic hypotension.2,4

Minimise the risk of treatment ■■ Limit initial doses and titrate slowly according to tolerability (most people 
develop a tolerance to the hypotensive effect)

■■ Consider a temporary dose reduction if hypotension develops
■■ Reduce peak plasma levels by using smaller and more frequent dosing or 
by using modified-release preparations

Non-pharmacological therapies ■■ Advice to patients (e.g. sitting on the edge of the bed for several minutes 
before attempting to stand in the morning and slowly rising from a 
seated position)

■■ Abdominal binders and compression stockings can be used
■■ Increasing fluid intake to 1.25–2.5L/day is advisable for all patients who 
are not fluid restricted

(Continued)
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Antipsychotics with a high affinity for postsynaptic α1-adrenergic receptors are most 
frequently implicated in postural hypotension. Among the SGAs, the reported incidence 
is highest with clozapine (24%), quetiapine (27%) and iloperidone (19.5%) and lowest 
with lurasidone (<2%) and asenapine (<2%).2 There are limited quantitative data for 
FGAs,6 but low-potency phenothiazines (e.g. chlorpromazine) are considered most 
likely to cause orthostatic hypotension.7 All reported frequencies are somewhat depend-
ent on titration schedules used. Please see the section on relative adverse effects – a 
rough guide in this chapter for a summary of the relative incidence and severity of 
hypotension with antipsychotics.

Hypertension

There are two ways in which antipsychotic drugs may be associated with the develop-
ment or worsening of hypertension:

■■ Slow steady rise in blood pressure over time. This may be linked to weight gain. Being 
overweight increases the risk of developing hypertension. The magnitude of the effect 
has been modelled using the Framingham data: for every 30 people who gain 4kg, 
one will develop hypertension over the next 10 years.8 Note that this is a very modest 
weight gain. The majority of patients treated with some antipsychotics gain more 
than this, increasing further the risk of developing hypertension (see section on 
antipsychotic-induced weight gain in this chapter).

■■ Unpredictable rapid sharp increase in blood pressure on starting a new drug or 
increasing the dose. Increases in blood pressure occur shortly after starting, ranging 
from within hours of the first dose to a month.

The mechanism for the rapid increase in blood pressure (i.e. that independent of 
obesity) is uncertain, so the risk of hypertension cannot be predicted from antipsychotic 
pharmacology. One review of the literature suggested a possible mechanism related to 

Pharmacological therapies for 
patients with a compelling indication for 
treatment where alternatives are not 
suitable (e.g. clozapine) and 
management strategies have failed

■■ Sodium chloride supplementation may help antidepressant-induced 
orthostatic hypotension

■■ Fludrocortisone has been used to treat clozapine-induced orthostatic 
hypotension where other measures have failed (electrolyte and blood 
pressure monitoring essential). Long-term use is not recommended.4

■■ Midodrine, an α1 receptor agonist, has been used in one small case 
series (including one patient on clozapine) to reduce symptom severity.4 
Of note, midodrine has been linked to acute dystonia when used 
alongside antipsychotics.5 A review suggests that midodrine should be 
considered second line in clozapine-induced orthostatic hypotension or 
where fludrocortisone is contraindicated or poorly tolerated.4

■■ Other sympathomimetic drugs have also been used to treat orthostatic 
hypotension, although for most there is an absence of evidence in the 
treatment of psychotropic-related cases. Etilefrine has shown benefit in 
psychotropic-induced hypotension but cannot be recommended owing 
to unfavourable risk–benefit profile.4

Table 1.41  (Continued )
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dopamine receptor antagonism.9 All five dopamine receptor subtypes (D1–5) are known 
to be involved in renal sodium excretion and blood pressure regulation.9 Antipsychotics 
vary in their affinity for these dopamine receptor subtypes, and the relative importance 
of each receptor subtype is unclear. Other suggested mechanisms include α2 antagonism 
leading to prolonged noradrenaline release, hypertension through renal potassium loss, 
and sodium and fluid retention, possibly owing to D4 receptor antagonism.10

Some antipsychotics are more commonly implicated than others, although individual 
patient factors are also likely to be important. Most case reports involve clozapine,11,12 
with some clearly describing normal blood pressure before clozapine was introduced, a 
sharp rise during treatment and return to normal when clozapine was discontinued or 
doses were decreased.12 Blood pressure has also been reported to rise again on rechal-
lenge and increased urinary catecholamines mimicking phaeochromocytoma have been 
noted in some cases. Clozapine can usually be continued with antihypertensive drugs.12 
Case reports also implicate aripiprazole,13–16 sulpiride,17,18 risperidone,19 quetiapine20 
and ziprasidone.21 Olanzapine has been linked to water retention and hypertension in 
a pregnant woman22 and intracranial hypertension in an adolescent.23

Data available through the UK Medicines and Healthcare products Regulatory 
Authority yellow card system indicate that clozapine is the antipsychotic drug most 
associated with hypertension. There are substantially fewer reports with aripiprazole, 
olanzapine, quetiapine and risperidone.24 The timing of the onset of hypertension in 
these reports with respect to antipsychotic initiation is unknown.

In long-term treatment, hypertension is seen in around 30–40% of patients regard-
less of antipsychotic prescribed.25 A cross-sectional study found an increased risk of 
hypertension only for perphenazine,26 a finding not readily explained by its 
pharmacology.

No antipsychotic is contraindicated in essential hypertension, but extreme care is 
needed when clozapine is prescribed. Concomitant treatment with SSRIs may increase 
risk of hypertension, possibly via inhibition of the metabolism of the co-prescribed 
antipsychotic.20 It is also theoretically possible that α2 antagonism may be at least par-
tially responsible for clozapine-induced tachycardia and nausea.27

Treatment of antipsychotic-associated hypertension should follow standard proto-
cols. Switching to alternative antipsychotics with a lower cardiometabolic risk should 
be considered where possible. There is specific evidence for the efficacy of valsartan and 
telmisartan in antipsychotic-related hypertension.28
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Antipsychotic-associated hyponatraemia

Hyponatraemia can occur in the context of:

■■ Water intoxication, where water consumption exceeds the maximal renal clear-
ance capacity. Serum and urine osmolality are low. Cross-sectional studies of 
chronically ill, hospitalised, psychiatric patients have found the prevalence of 
water intoxication to be 6–17%.1,2 A longitudinal study found that 10% of severely 
ill patients with a diagnosis of schizophrenia had episodic hyponatraemia second-
ary to fluid overload.3 The primary aetiology is poorly understood. It may be 
driven, at least in part, by an extreme compensatory response to the anticholiner-
gic adverse effects of some antipsychotic drugs.4 An alternative theory is that post-
synaptic dopamine receptor antagonism results in receptor supersensitivity, 
increased presynaptic dopamine release, and elevated dopamine in the hypothala-
mus, driving thirst and polydipsia.5 The fact that many reported cases occur in 
patients with long illness histories and treatment with antipsychotics with high D2 
receptor affinity (and that clozapine can improve polydipsia independent of 
improvement in psychosis) appears to support this suggestion.5

■■ Drug-induced syndrome of inappropriate antidiuretic hormone (SIADH), where 
the kidney retains an excessive quantity of solute-free water. Serum osmolality is 
low and urine osmolality relatively high. The prevalence of SIADH may be as high 
as 11% in acutely ill psychiatric patients.6 Risk factors for antidepressant-induced 
SIADH (increasing age, female gender, medical comorbidity and polypharmacy) 
seem to be less relevant to the population of patients treated with antipsychotic 
drugs.7 SIADH usually develops in the first few weeks of treatment with the offend-
ing drug8 but can appear at a later time.8 Case reports/series7,9–30 implicate various 
phenothiazines, haloperidol, pimozide, risperidone, paliperidone, quetiapine, 
olanzapine, aripiprazole, cariprazine and clozapine. Systematic review31 and 
case–control studies32,33 suggest a clear increase in risk of hyponatraemia with 
antipsychotics. One large Swedish study found a stronger association for first-
generation antipsychotics than for SGAs.33 Analysis of pharmacovigilance reports 
appears to support this.34 Another review35 confirmed that drug-induced 
hyponatraemia is associated with concentrated urine and suggested that antipsy-
chotic treatment was five times more likely than water intoxication to be the cause 
of hyponatraemia. Overall prevalence of antipsychotic-induced hyponatraemia 
has been estimated at 0.004%36 and 26.1%.37 It is assumed that the true figure is 
somewhere between these two widely different extremes. Desmopressin, when 
used for clozapine-induced enuresis, can also result in hyponatraemia.38 Other 
drugs, including antidepressants and anticonvulsants (especially carbamazepine),39 
valbenazine40 and many drugs for physical health conditions (diuretics, angiotensin-
converting-enzyme [ACE] inhibitors, angiotensin II receptor blockers, proton 
pump inhibitors), have also been implicated.41 The risk of hyponatraemia is prob-
ably additive with concomitant prescriptions.42–44

■■ Severe hyperlipidaemia and/or hyperglycaemia lead to secondary increases in 
plasma volume and ‘pseudohyponatraemia’.4 Both are more common in people 
treated with antipsychotic drugs than in the general population and should be 
excluded as causes.
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Mild to moderate hyponatraemia presents as confusion, nausea, headache and lethargy. 
As the plasma sodium falls, these symptoms become increasingly severe, and seizures 
and coma can develop.

Monitoring of plasma sodium is desirable for all those receiving antipsychotics, 
particularly if several risk factors for hyponatraemia are present. A risk-scoring algo-
rithm has been proposed.45 Signs of confusion or lethargy should provoke thorough 
diagnostic analysis, including plasma sodium determination and urine osmolality 
(Table 1.42).

Tolvaptan,46 a so-called vaptan (non-peptide arginine-vasopressin antagonist, also 
known as aquaretics because they induce a highly hypotonic diuresis),47 shows promise 
in the treatment of hyponatraemia of various aetiologies, including that caused by 
drug-related SIADH and psychogenic polydipsia.48

Table 1.42  Treatment of hyponatraemia associated with antipsychotic treatment.4,6

Cause of 
hyponatraemia

Antipsychotic drugs 
implicated Treatment

Water intoxication 
(serum and urine 
osmolality low)

Only very speculative 
evidence to support drugs 
as a cause.

■■ Fluid restriction with careful monitoring of serum sodium, 
particularly diurnal variation (Na drops as the day pro-
gresses). Refer urgently to specialist medical care if Na 
<125 mmol/L. Note that over-rapid correction of sodium 
levels can cause irreversible osmotic demyelination 
syndrome.49

■■ Consider treatment with clozapine, which has been shown 
to increase plasma osmolality into the normal range and 
increase urine osmolality.50,51 These effects are consistent 
with reduced fluid intake but are not clearly related to 
improvements in mental state.52

■■ There are both7 positive and negative reports for olanzap-
ine53 and risperidone54 and one positive case report for 
quetiapine.55 Compared with clozapine, the evidence base is 
weak.

■■ There is no evidence that either reducing or increasing the 
dose of an antipsychotic results in improvements in serum 
sodium in water-intoxicated patients56 although reducing the 
number and dose of antipsychotics prescribed may decrease 
dopamine receptor supersensitivity and drug adverse effects5

■■ Demeclocyline may be used57,58 and it is included in some 
practice guidelines for psychogenic polydipsia.59 However, it 
exerts its effect by interfering with alcohol dehydrogenase 
and increasing water excretion, which is already at capacity 
in these patients. Any rationale for its use in the absence of 
SIADH is therefore debatable (and some cases in the 
literature may have been complicated by undiagnosed 
SIADH).60 A single small RCT showed no benefit.61

■■ Many other drugs have been used (naloxone, enalapril, 
clonidine, naltrexone, acetazolamide, captopril, propranolol, 
losartan, carbamazepine, fluoxetine, bupropion, trazodone, 
mianserin) but data are limited.62 Successful use of the 
carbonic anhydrase inhibitor acetazolamide has also been 
reported.63,64

Core part of illness in a 
minority of patients (e.g. 
psychotic polydipsia)

(Continued )
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Table 1.42  (Continued )



Schizophrenia and related psychoses 189

C
H

A
PT

ER
 1

27.	 Zhu X, et al. Rhabdomyolysis and elevated liver enzymes after rapid correction of hyponatremia due to pneumonia and concurrent use of 

aripiprazole: a case report. Aust N Z J Psychiatry 2018; 52:206.

28.	 Mc Donald D, et al. Extreme hyponatraemia due to primary polydipsia and quetiapine-induced SIAD. Endocrinol Diabetes Metab Case Rep 

2021; 2021:21-0028.

29.	 Younes N, et al. Olanzapine induced hyponatremia and rhabdomyolysis. Clin Case Rep 2023; 11:e5951.

30.	 Soenarti S, et al. Chlorpromazine-induced severe hyponatremia in 66 years old patient. Acta Med Indones 2023; 55:444–448.

31.	 Meulendijks D, et al. Antipsychotic-induced hyponatraemia: a systematic review of the published evidence. Drug Saf 2010; 33:101–114.

32.	 Mannesse CK, et al. Hyponatraemia as an adverse drug reaction of antipsychotic drugs: a case-control study in VigiBase. Drug Saf 2010; 

33:569–578.

33.	 Falhammar H, et  al. Antipsychotics and severe hyponatremia: a Swedish population-based case–control study. Eur J Intern Med 2019; 

60:71–77.

34.	 Mazhar F, et al. Hyponatremia following antipsychotic treatment: in silico pharmacodynamics analysis of spontaneous reports from the US 

Food and Drug Administration Adverse Event Reporting System Database and an updated systematic review. Int J Neuropsychopharmacol 

2021; 24:477–489.

35.	 Atsariyasing W, et al. A systematic review of the ability of urine concentration to distinguish antipsychotic- from psychosis-induced hypona-

tremia. Psychiatry Res 2014; 217:129–133.

36.	 Letmaier M, et  al. Hyponatraemia during psychopharmacological treatment: results of a drug surveillance programme. Int J 

Neuropsychopharmacol 2012; 15:739–748.

37.	 Serrano A, et al. Safety of long-term clozapine administration. Frequency of cardiomyopathy and hyponatraemia: two cross-sectional, natu-

ralistic studies. Aust N Z J Psychiatry 2014; 48:183–192.

38.	 Sarma S, et al. Severe hyponatraemia associated with desmopressin nasal spray to treat clozapine-induced nocturnal enuresis. Aust N Z J 

Psychiatry 2005; 39:949.

39.	 Yang HJ, et  al. Antipsychotic use is a risk factor for hyponatremia in patients with schizophrenia: a 15-year follow-up study. 

Psychopharmacology 2017; 234:869–876.

40.	 Adelakun AA, et al. Severe syndrome of inappropriate antidiuretic hormone secretion (SIADH) following the initiation of valbenazine for 

tardive dyskinesia: a case report. Cureus 2024; 16:e58493.

41.	 Shepshelovich D, et al. Medication-induced SIADH: distribution and characterization according to medication class. Br J Clin Pharmacol 

2017; 83:1801–1807.

42.	 Yamamoto Y, et al. Prevalence and risk factors for hyponatremia in adult epilepsy patients: large-scale cross-sectional cohort study. Seizure 

2019; 73:26–30.

43.	 Fabrazzo M, et al. The unmasking of hidden severe hyponatremia after long-term combination therapy in exacerbated bipolar patients: a case 

series. Int Clin Psychopharmacol 2019; 34:206–210.

44.	 Seifert J, et al. Psychotropic drug-induced hyponatremia: results from a drug surveillance program—an update. J Neural Transm (Vienna) 

2021; 128:1249–1264.

45.	 Pinkhasov A, et al. Management of SIADH-related hyponatremia due to psychotropic medications – an expert consensus from the Association 

of Medicine and Psychiatry. J Psychosom Res 2021; 151:110654.

46.	 Josiassen RC, et al. Tolvaptan: a new tool for the effective treatment of hyponatremia in psychotic disorders. Expert Opin Pharmacother 

2010; 11:637–648.

47.	 Decaux G, et al. Non-peptide arginine-vasopressin antagonists: the vaptans. Lancet 2008; 371:1624–1632.

48.	 Bhatia MS, et al. Psychogenic polydipsia – management challenges. Shanghai Arch Psychiatry 2017; 29:180–183.

49.	 Zaidi AN. Rhabdomyolysis after correction of hyponatremia in psychogenic polydipsia possibly complicated by ziprasidone. Ann 

Pharmacother 2005; 39:1726–1731.

50.	 Canuso CM, et al. Clozapine restores water balance in schizophrenic patients with polydipsia-hyponatremia syndrome. J Neuropsychiatry 

Clin Neurosci 1999; 11:86–90.

51.	 Fujimoto M, et al. Clozapine improved the syndrome of inappropriate antidiuretic hormone secretion in a patient with treatment-resistant 

schizophrenia. Psychiatry Clin Neurosci 2016; 70:469.

52.	 Spears NM, et al. Clozapine treatment in polydipsia and intermittent hyponatremia. J Clin Psychiatry 1996; 57:123–128.

53.	 Littrell KH, et al. Effects of olanzapine on polydipsia and intermittent hyponatremia. J Clin Psychiatry 1997; 58:549.

54.	 Kawai N, et  al. Risperidone failed to improve polydipsia-hyponatremia of the schizophrenic patients. Psychiatry Clin Neurosci 2002; 

56:107–110.

55.	 Montgomery JH, et al. Adjunctive quetiapine treatment of the polydipsia, intermittent hyponatremia, and psychosis syndrome: a case report. 

J Clin Psychiatry 2003; 64:339–341.

56.	 Canuso CM, et al. Does minimizing neuroleptic dosage influence hyponatremia? Psychiatry Res 1996; 63:227–229.

57.	 Nixon RA, et al. Demeclocycline in the prophylaxis of self-induced water intoxication. Am J Psychiatry 1982; 139:828–830.

58.	 Vieweg WV, et al. The use of demeclocycline in the treatment of patients with psychosis, intermittent hyponatremia, and polydipsia (PIP 

syndrome). Psychiatr Q 1988; 59:62–68.

59.	 Srinivasan S, et al. Psychogenic polydipsia. 2022 (last updated April 2024, last checked May 2024); https://bestpractice.bmj.com/topics/

en-gb/865.

60.	 Walter-Ryan WG. Water intoxication, demeclocycline, and antidiuretic hormone. Am J Psychiatry 1983; 140:815.

61.	 Alexander RC, et al. A double blind, placebo-controlled trial of demeclocycline treatment of polydipsia-hyponatremia in chronically psy-

chotic patients. Biol Psychiatry 1991; 30:417–420.

62.	 Havens TH, et al. Non-antipsychotic pharmacotherapy of psychogenic polydipsia: a systematic review. J Psychosom Res 2021; 152:110674.

63.	 Ahmed SE, et al. Acetazolamide: treatment of psychogenic polydipsia. Cureus 2017; 9:e1553.

64.	 Takagi S, et al. Treatment of psychogenic polydipsia with acetazolamide: a report of 5 cases. Clin Neuropharmacol 2011; 34:5–7.

https://bestpractice.bmj.com/topics/en-gb/865
https://bestpractice.bmj.com/topics/en-gb/865


190 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 1

Hyperprolactinaemia is often superficially asymptomatic (that is, the patient does 
not spontaneously report problems) and there is some evidence that hyperprolactinae-
mia does not affect subjective quality of life.13 Nonetheless, persistent elevation of 
plasma prolactin is associated with suppression of the hypothalamic–pituitary–gonadal 
axis.14 Symptoms of this include sexual dysfunction15 (but note that other pharmaco-
logical activities also give rise to sexual dysfunction),16 menstrual disturbances,4,17 
breast growth and galactorrhoea,17 and may include delusions of pregnancy.18 Long-
term adverse consequences are reductions in bone mineral density19,20 and a possible 
increase in the risk of breast cancer.21

Prolactin can also be raised because of stress, pregnancy and lactation, seizures, renal 
impairment and other medical conditions,7,22,23 including prolactinoma. When measur-
ing prolactin, the sample should be taken early in the morning and stress during 
venepuncture should be minimised.23

Hyperprolactinaemia

Dopamine inhibits prolactin release and so dopamine antagonists can be expected to 
increase prolactin plasma levels. The degree of prolactin elevation is probably dose-
related,1 and for most antipsychotic medications the threshold activity (D2 occupancy) 
for increased prolactin is very close to that of therapeutic efficacy.2 Genetic differences 
may also play a part.3 Table 1.43 groups individual antipsychotics according to their 
effect on prolactin concentrations.

Table 1.43  Effects of antipsychotic medication on prolactin concentration.4–12

Effect Risk Drug

Prolactin-sparing Prolactin increase very rare Aripiprazole
Asenapine
Brexpiprazole
Cariprazine
Clozapine
Iloperidone
Lumateperone
Pimavanserin
Quetiapine
Xanomeline

Prolactin-elevating Low risk, minor changes only Lurasidone
Olanzapine
Ziprasidone

Prolactin-elevating High risk; major changes Amisulpride
Paliperidone
Risperidone
Sulpiride
First-generation antipsychotics
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Contraindications

Prolactin-elevating drugs with high risk should, if possible, be avoided in the following 
patient groups:

■■ Patients under 25 years of age (i.e. before peak bone mass).
■■ Patients with osteoporosis.
■■ Patients with a history of hormone-dependent breast cancer.
■■ Young women.

Management

Treatment of hyperprolactinaemia depends more on symptoms and long-term risk than 
on the reported plasma prolactin level.

Below, we suggest an algorithm for managing antipsychotic-induced hyperprolacti-
naemia (Figure 1.5). If treatment of hyperprolactinaemia is required, switching to an 
antipsychotic with a lower liability for prolactin elevation is usually the first choice, 
although switching always carries a risk of destabilising the illness and of relapse.24 An 
alternative is to add aripiprazole to existing treatment.25 Aripiprazole lowers prolactin 
levels in a dose-dependent manner: 3mg/day is effective but 6mg/day more so. Higher 
doses appear unnecessary.26 Other strategies to reduce long-term risk to bone mineral 
density should also be discussed (e.g. stopping smoking, increasing weight-bearing 
exercise and ensuring adequate calcium and vitamin D3 intake).19,27

For patients who need to remain on a prolactin-elevating antipsychotic medica-
tion and who cannot tolerate aripiprazole, dopamine agonists can be effective.28–30 
Amantadine, cabergoline and bromocriptine have all been used, but each has, theo-
retically at least, the potential to worsen psychosis (although this has not been 
reported in trials). High-dose vitamin B6 (600mg/day) seems to be effective in 
reducing antipsychotic-induced hyperprolactinaemia and is well tolerated.31 A 
herbal remedy – Peony–Glycyrrhiza Decoction – has also been shown to improve 
prolactin-related symptoms,32,33 but the data are limited. A reduction in prolactin 
levels was also achieved by taking high daily doses (2.5–3g) of metformin34 in a 
study of women with diabetes on antipsychotic medication. A 2022 network meta-
analysis of all the above treatments confirmed the efficacy of aripiprazole 5mg a 
day and of vitamin B6 600mg/day in patients whose baseline prolactin exceeded 
50ng/mL.35 Two other meta-analyses concluded that adjunctive aripiprazole was 
the most effective treatment.36,37

Summary of management

First-choice adjunct treatment Aripiprazole 5mg/day

Second-choice adjunct Vitamin B6 600mg/day

Third-choice adjunct (in no particular order) DA agonists – cabergoline, bromocriptine, amantadine
Peony–Glycyrrhiza Decoction
Metformin 2.5–3g/day
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Add adjunctive aripiprazole*

At 3 months:

- Ask about prolactin-related symptoms

- If hyperprolactinaemia suspected or patient is prescribed a
 prolactin-elevating antipsychotic, obtain plasma prolactin level

Prolactin concentration interpretation

Normal Women 0–25ng/ml (~0–530mIU/L)  

 Men 0–20ng/ml (~0–424mIU/L) 

Elevated  25–118ng/ml (530–2500mIU/L) Systematically assess prolactin-
    related adverse effects
    Discuss clinical consequences of
    prolonged raised prolactin levels

Highly elevated  >118ng/ml >2500mIU/L Refer for tests to rule out prolactinoma

Elevated Symptomatic

Successful

Not appropriate/not successful Switch not appropriate

Not tolerated

Unsuccessful

Elevated Asymptomatic

*May not normalise prolactin levels in amisulpride-induced hyperprolactinaemia.34

Discuss clinical implications of the test
results with the patient and take a joint
decision on whether to continue current
treatment with annual monitoring or
switch to another antipsychotic

Switch to an antipsychotic with
a lower liability for plasma
prolactin elevation

Consider slowly reducing dose of
prolactin-raising drug and aim for
aripiprazole as sole treatment

Only if this strategy fails or is
considered clinically inappropriate 
should long-term combined 
antipsychotics be considered

Consider treatment with
vitamin B6 600mg/day

Consider treatment with
dopamine agonists or metformin
or Peony–Glycyrrhiza decoction

Figure 1.5  Management of antipsychotic-induced hyperprolactinaemia.38
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Sexual dysfunction and antipsychotics

A 2023 meta-analysis found the global prevalence of sexual dysfunction in people with 
schizophrenia to be 56% in men and 60% in women.1 Problems are not always reported 
by patients. In one study of patients with psychosis, 37% spontaneously reported sex-
ual problems but 46% were found to be experiencing difficulties when directly 
questioned.2

Baseline sexual functioning should be determined if possible (questionnaires may be 
useful) because sexual function can affect both quality of life3 and compliance with 
medication (sexual dysfunction is one of the major causes of treatment dropout).4,5 
Complaints of sexual dysfunction may also indicate progression or inadequate treat-
ment of underlying medical or psychiatric conditions.6,7 Sexual problems may also be 
caused by drug treatment and are associated with early discontinuation of antipsychotics.8 
Intervention may greatly improve quality of life.9

The human sexual response

There are four phases of the human sexual response, as detailed in Table 1.44.10–12

Effects of psychosis

Sexual dysfunction is a well-established phenomenon in first-episode schizophrenia.13,14 
Up to 82% of men and 96% of women report problems, with associated reductions in 
quality of life.3 Antipsychotic adverse effects are not solely responsible, because preva-
lence is also high (17–70%) in patients who are unmedicated.15 Men complain of 
reduced desire,16 inability to achieve an erection and premature ejaculation,1 whereas 
women complain of lowered libido and orgasm dysfunction.1 Women with psychosis 
also have reduced fertility.17

Table 1.44  The human sexual response.

Desire ■■ Related to testosterone levels in men

■■ Possibly increased by dopamine and decreased by prolactin

■■ Psychosocial context and conditioning significantly affect desire

Arousal ■■ Influenced by testosterone in men and oestrogen in women

■■ Other potential mechanisms include central dopamine stimulation, modulation of 
the cholinergic/adrenergic balance, peripheral α1 agonism and nitric oxide pathways

■■ Physical pathology such as hypertension or diabetes can have a significant effect

Orgasm ■■ May be related to oxytocin

■■ Inhibition of orgasm may be caused by an increase in serotonin activity and raised 
prolactin, as well as α1 blockade

Resolution ■■ Occurs passively after orgasm

Note: Many other hormones and neurotransmitters may interact in a complex way at each phase.
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People with psychosis are less able to develop good psychosexual relationships and, 
for some, treatment with an antipsychotic can improve sexual functioning via an 
improvement in psychotic symptoms.18 Assessment of sexual functioning can clearly be 
difficult in someone who is psychotic. The Arizona Sexual Experience Scale may be use-
ful in this respect.19

Effects of antipsychotic drugs

Sexual dysfunction is an adverse effect of most antipsychotics. Individual susceptibility 
varies and effects are usually reversible. Psychosis, physical illness and drugs other than 
antipsychotics can also contribute to sexual dysfunction. Many studies do not control 
for these factors, making the prevalence of sexual dysfunction with different antipsy-
chotics difficult to compare.20

Antipsychotics decrease dopaminergic transmission, which in itself can decrease 
libido but may also increase prolactin levels via negative feedback. Hyperprolactinaemia 
is a key factor in sexual dysfunction21,22 but may only explain 40% of the sexual dys-
function that is associated with antipsychotic medication.23 Hyperprolactinaemia can 
also cause amenorrhoea and infertility24 in women, and breast enlargement and galact-
orrhoea in both men and women.25 The overall propensity of an antipsychotic to cause 
sexual dysfunction is a function of the facility to raise prolactin (i.e. risperidone > halo-
peridol > olanzapine > quetiapine > aripiprazole).6,20,26 Aripiprazole is relatively free of 
sexual adverse effects when used as monotherapy27 and may improve symptoms in 
combination with another antipsychotic.28,29 The same is probably true for brexpipra-
zole, and cariprazine is a theoretically appropriate alternative.30

Anticholinergic effects of drugs can cause disorders of arousal31 and concomitant 
anticholinergics may thus contribute to sexual dysfunction.32 Drugs that block peripheral 
α1 receptors cause particular problems with erection and ejaculation in men.9 Antipsychotic-
induced sedation and weight gain may reduce sexual desire.33 Table 1.45 gives details of 
the nature and frequency of sexual adverse effects caused by antipsychotics.

Table 1.45  Sexual adverse effects of antipsychotics.

Drug Type of problem

Aripiprazole ■■ No effect on prolactin or α1 receptors. No reported adverse effects on sexual 
function. Improves sexual function in those switched from other antipsychot-
ics27,29,34–36 and when added as an adjunct.37 Case reports of aripiprazole-induced 
hypersexuality have been published.38,39

Asenapine ■■ Does not appear to significantly affect prolactin levels40

■■ No reported cases of sexual dysfunction

Brexpiprazole ■■ Similar mechanism of action to aripiprazole (5-HT1A agonist, 5-HT2A antagonist and 
partial D2 agonist)

■■ Causes negligible increases in prolactin41

■■ No problems with sexual dysfunction reported in clinical trials42

(Continued)
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Table 1.45  (Continued )

Drug Type of problem

Cariprazine ■■ Similar mechanism of action to aripiprazole (5-HT1A agonist, 5-HT2A antagonist and 
partial D2 agonist)

■■ Not associated with hyperprolactinaemia43

■■ Very low rates of sexual dysfunction reported in clinical trials44

Clozapine ■■ Significant α1 adrenergic blockade and anticholinergic effects.45 No effect on 
prolactin.46

■■ Probably fewer problems than with typical antipsychotics47

Haloperidol ■■ Similar problems to phenothiazines48 but anticholinergic effects reduced49

■■ Prevalence of sexual dysfunction up to 70%50

Lurasidone ■■ Does not appear to affect prolactin levels51

■■ No reported cases of sexual dysfunction52

Olanzapine ■■ Possibly less sexual dysfunction than drugs such as haloperidol owing to relative 
lack of prolactin-related effects48

■■ Priapism reported rarely53,54

■■ Prevalence of sexual dysfunction >50%50

Paliperidone ■■ Similar prolactin elevations to risperidone
■■ One small study55 and one case report56 showing reduction in sexual dysfunction 
following switching to paliperidone depot from risperidone oral or depot

Phenothiazines
(e.g. chlorpromazine)

■■ Hyperprolactinaemia and anticholinergic effects. May cause delayed orgasm at 
lower doses followed by normal orgasm but without ejaculation at higher doses.57

■■ Priapism has been reported with thioridazine and chlorpromazine (probably due to 
α1 blockade)49,58,59

Quetiapine ■■ No effect on prolactin60

■■ Possibly associated with low risk of sexual dysfunction,61–64 but studies are 
conflicting65,66

Risperidone ■■ Potent elevator of serum prolactin
■■ Less anticholinergic than some other antipsychotics (olanzapine, quetiapine)
■■ Specific peripheral α1 adrenergic blockade leads to a moderately high reported 
incidence of ejaculatory problems such as retrograde ejaculation67,68

■■ Priapism reported rarely33

■■ Prevalence of sexual dysfunction 60–70%50

Sulpiride/amisulpride ■■ Potent elevators of serum prolactin69 but note that sulpiride was not associated with 
greater sexual dysfunction than SGAs in CUtLASS-118

Thioxanthenes
(e.g. flupentixol)

■■ Arousal problems and anorgasmia70

Lumateperone ■■ Does not appear to affect prolactin71

■■ No sexual adverse effects reported in clinical trials72

Pimavanserin ■■ Does not bind to dopamine receptors,73 so has no effect on prolactin
■■ May improve sexual function in patients with depression74

Iloperidone ■■ Does not usually affect prolactin75

■■ Some reports of sexual dysfunction in adverse event reporting databases,76 case 
reports of retrograde ejaculation77

CUtLASS-1, Cost Utility of the Latest Antipsychotic Drugs in Schizophrenia Study; SGA, second-generation 
antipsychotic.
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Treatment of sexual dysfunction

Before attempting to treat sexual dysfunction, a thorough assessment is essential to 
determine the most likely cause. A large meta-analysis of 72 studies from 33 different 
countries found that for patients with schizophrenia spectrum disorders, concurrent 
antidepressant and mood stabiliser prescriptions were associated with lower rates of 
erection and ejaculation disorders.1 This suggests that treating a comorbid depression 
or mood disorder is an important strategy to improve sexual health. Assuming that 
psychiatric comorbidity or physical pathology (diabetes, hypertension, cardiovascular 
disease, etc.) has been excluded or treated (e.g. obesity),78 the following principles apply 
when considering the prescribing of antipsychotics:

■■ Spontaneous remission may occasionally occur33 but may take 6 months to become 
apparent, if at all,30 and may be more likely related to a reduction in severity of ill-
ness, rather than tolerance to the antipsychotic itself.

■■ When symptoms persist, the most obvious first step is to decrease the dose (although 
a correlation between dose and all types of sexual dysfunction has not been conclu-
sively demonstrated)79 or discontinue the offending drug, where appropriate.

■■ The next step is to switch to a different drug that is less likely to cause the specific 
sexual problem experienced (Table 1.46). Another option is to add 5–10mg aripipra-
zole – this can normalise prolactin and improve sexual function.37,80

■■ If this fails or is not practicable, ‘antidote’ drugs can be tried: for example, cyprohep-
tadine (a 5HT2 antagonist at doses of 4–16mg/day) has been used to treat SSRI-
induced sexual dysfunction but sedation is a common adverse effect. There is some 
evidence that mirtazapine (also a 5HT2 antagonist as well as an α2 antagonist) may 
relieve orgasmic dysfunction in patients treated with FGAs.81 Amantadine, bupro-
pion, buspirone, bethanechol and yohimbine have all been used with varying degrees 
of success but have several adverse effects and interactions with other drugs. Given 
that hyperprolactinaemia contributes to sexual dysfunction, selegiline, which 
enhances dopamine activity, has been investigated but was not effective.82 Testosterone 
patches have been shown to increase libido in women, although breast cancer risk 
may be significantly increased.83,84

Table  1.46 lists remedial treatments for psychotropic-induced sexual 
dysfunction.
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Table 1.46  Remedial treatments for psychotropic-induced sexual dysfunction.

Drug Pharmacology Potential treatment for Adverse effects

Alprostadil12,85 Prostaglandin Erectile dysfunction Pain, fibrosis, 
hypotension, priapism

Amantadine85,86,87 Dopamine agonist Prolactin-induced reduction in desire 
and arousal (dopamine increases 
libido and facilitates ejaculation)

Return of psychotic 
symptoms, GI effects, 
nervousness, insomnia, 
rash

Bethanechol88 Cholinergic or 
cholinergic potentiation 
of adrenergic 
neurotransmission

Anticholinergic-induced arousal 
problems and anorgasmia (from 
TCAs, antipsychotics, etc.)

Nausea and vomiting, 
colic, bradycardia, 
blurred vision, sweating

Bromocriptine9 Dopamine agonist Prolactin-induced reduction in desire 
and arousal

Return of psychotic 
symptoms, GI effects

Bupropion89,90 Noradrenaline and 
dopamine reuptake 
inhibitor

SSRI-induced sexual dysfunction Concentration 
problems, reduced 
sleep, tremor

Buspirone91 5HT1a partial agonist SSRI-induced sexual dysfunction, 
particularly decreased libido and 
anorgasmia

Nausea, dizziness, 
headache

Cyproheptadine85,91,92 5HT2 antagonist Sexual dysfunction caused by 
increased serotonin transmission (e.g. 
SSRIs), particularly anorgasmia

Sedation and fatigue. 
Reversal of the 
therapeutic effect of 
antidepressants.

Flibanserin (licensed in 
USA)93

5HT1A agonist, 5HT2A 
antagonist, dopamine 
antagonist

Lack or loss of sexual desire in 
premenopausal women. Appears to 
be safe in women taking 
antidepressants.94

Hypotension, syncope, 
sedation, dizziness, 
nausea, dry mouth

Sildenafil,12,95–98 
tadalafil,99 
lodenafil,100 
vardenafil101

Phosphodiesterase 
inhibitors

Erectile dysfunction of any aetiology. 
Anorgasmia in women. Effective 
even when prolactin raised.

Mild headaches, 
dizziness, nasal 
congestion

Yohimbine12,85,102–104 Central and peripheral 
α2 adrenoceptor 
antagonist

SSRI-induced sexual dysfunction, 
particularly erectile dysfunction, 
decreased libido and anorgasmia

Anxiety, nausea, fine 
tremor, increased blood 
pressure, sweating, 
fatigue

Pimavanserin74 Inverse agonist at 5HT2A 
and 5HT2C

Sexual dysfunction in depression with 
inadequate response to 
antidepressants. Improvement in 
sexual function independent of effect 
on depression unconfirmed.

Peripheral oedema, 
nausea, confusion

Bremelanotide105 Melanocortin receptor 
agonist

Hypoactive sexual desire in 
premenopausal women. No 
published data on use in patients 
with psychiatric diagnoses.

Flushing, nausea, 
headache

Note: The use of the drugs listed above should ideally be under the care or supervision of a specialist in sexual 
dysfunction.
GI, gastrointestinal; TCA, tricyclic antidepressant.
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The evidence base supporting the use of ‘antidotes’ is often poor and specific to par-
ticular drug-induced problems.33,106 The generalisability of results from positive trials is 
limited by small sample sizes, short trial durations and lack of controlling for con-
founding factors (age, concurrent medication, antipsychotic switches for reasons other 
than baseline sexual dysfunction).106 Comparison of data between studies is further 
complicated by the use of varying assessment tools to measure outcomes.107

Drugs such as sildenafil (Viagra) or alprostadil (Caverject) are effective only in the 
treatment of erectile dysfunction (they have no effect on libido or central arousal). 
Psychological approaches used by sexual dysfunction clinics may be difficult for clients 
with mental health problems to engage in.9

References
1.	 Korchia T, et al. Sexual dysfunction in schizophrenia: a systematic review and meta-analysis. JAMA Psychiatry 2023; 80:1110–1120.

2.	 Montejo AL, et  al. Frequency of sexual dysfunction in patients with a psychotic disorder receiving antipsychotics. J Sex Med 2010; 

7:3404–3413.

3.	 Olfson M, et al. Male sexual dysfunction and quality of life in schizophrenia. J Clin Psychiatry 2005; 66:331–338.

4.	 Montejo AL, et al. Incidence of sexual dysfunction associated with antidepressant agents: a prospective multicenter study of 1022 outpatients. 

Spanish Working Group for the Study of Psychotropic-Related Sexual Dysfunction. J Clin Psychiatry 2001; 62 Suppl 3:10–21.

5.	 Souaiby L, et  al. Sexual dysfunction in patients with schizophrenia and schizoaffective disorder and its association with adherence to 

antipsychotic medication. J Ment Health 2020; 29:623–630.

6.	 Baggaley M. Sexual dysfunction in schizophrenia: focus on recent evidence. Hum Psychopharmacol 2008; 23:201–209.

7.	 Ucok A, et al. Sexual dysfunction in patients with schizophrenia on antipsychotic medication. Eur Psychiatry 2007; 22:328–333.

8.	 Patel R, et al. Oral and long-acting injectable antipsychotic discontinuation and relationship to side effects in people with first episode psy-

chosis: a longitudinal analysis of electronic health record data. Ther Adv Psychopharmacol 2023; 13:20451253231211575.

9.	 Segraves RT. Effects of psychotropic drugs on human erection and ejaculation. Arch Gen Psychiatry 1989; 46:275–284.

10.	 Pollack MH, et al. Genitourinary and sexual adverse effects of psychotropic medication. Int J Psychiatry Med 1992; 22:305–327.

11.	 Stahl SM. The psychopharmacology of sex, part 1: neurotransmitters and the 3 phases of the human sexual response. J Clin Psychiatry 2001; 

62:80–81.

12.	 Garcia-Reboll L, et al. Drugs for the treatment of impotence. Drugs Aging 1997; 11:140–151.

13.	 Bitter I, et al. Antipsychotic treatment and sexual functioning in first-time neuroleptic-treated schizophrenic patients. Int Clin Psychopharmacol 

2005; 20:19–21.

14.	 Dembler-Stamm T, et al. Sexual dysfunction in unmedicated patients with schizophrenia and in healthy controls. Pharmacopsychiatry 2018; 

51:251–256.

15.	 Vargas-Cáceres S, et al. The impact of psychosis on sexual functioning: a systematic review. J Sex Med 2021; 18:457–466.

16.	 Macdonald S, et al. Nithsdale Schizophrenia Surveys 24: sexual dysfunction. Case-control study. Br J Psychiatry 2003; 182:50–56.

17.	 Howard LM, et al. The general fertility rate in women with psychotic disorders. Am J Psychiatry 2002; 159:991–997.

18.	 Peluso MJ, et al. Non-neurological and metabolic side effects in the Cost Utility of the Latest Antipsychotics in Schizophrenia Randomised 

Controlled Trial (CUtLASS-1). Schizophr Res 2013; 144:80–86.

19.	 Byerly MJ, et  al. An empirical evaluation of the Arizona sexual experience scale and a simple one-item screening test for assessing 

antipsychotic-related sexual dysfunction in outpatients with schizophrenia and schizoaffective disorder. Schizophr Res 2006; 81:311–316.

20.	 Serretti A, et  al. A meta-analysis of sexual dysfunction in psychiatric patients taking antipsychotics. Int Clin Psychopharmacol 2011; 

26:130–140.

21.	 Zhang Y, et al. Prolactin and thyroid stimulating hormone (TSH) levels and sexual dysfunction in patients with schizophrenia treated with 

conventional antipsychotic medication: a cross-sectional study. Med Sci Monit 2018; 24:9136–9143.

22.	 Martínez-Giner G, et al. Sexual dysfunction in people treated with long-acting injectable antipsychotics in monotherapy or polypharmacy: a 

naturalistic study. Int J Ment Health Nurs 2022; 31:576–590.

23.	 Nunes LV, et al. Strategies for the treatment of antipsychotic-induced sexual dysfunction and/or hyperprolactinemia among patients of the 

schizophrenia spectrum: a review. J Sex Marital Ther 2012; 38:281–301.

24.	 Edinoff AN, et al. Hyperprolactinemia, clinical considerations, and infertility in women on antipsychotic medications. Psychopharmacol Bull 

2021; 51:131–148.

25.	 Adverse effects of the atypical antipsychotics. Collaborative Working Group on Clinical Trial Evaluations. J Clin Psychiatry 1998; 59 

Suppl 12:17–22.

26.	 Knegtering H, et al. Are sexual side effects of prolactin-raising antipsychotics reducible to serum prolactin? Psychoneuroendocrinology 2008; 

33:711–717.

27.	 Hanssens L, et al. The effect of antipsychotic medication on sexual function and serum prolactin levels in community-treated schizophrenic 

patients: results from the Schizophrenia Trial of Aripiprazole (STAR) study (NCT00237913). BMC Psychiatry 2008; 8:95.

28.	 Mir A, et al. Change in sexual dysfunction with aripiprazole: a switching or add-on study. J Psychopharm 2008; 22:244–253.



Schizophrenia and related psychoses 201

C
H

A
PT

ER
 1

29.	 Byerly MJ, et al. Effects of aripiprazole on prolactin levels in subjects with schizophrenia during cross-titration with risperidone or olanzap-

ine: analysis of a randomized, open-label study. Schizophr Res 2009; 107:218–222.

30.	 Montejo AL, et al. Management strategies for antipsychotic-related sexual dysfunction: a clinical approach. J Clin Med 2021; 10:308.

31.	 Aldridge SA. Drug-induced sexual dysfunction. Clin Pharm 1982; 1:141–147.

32.	 Fond G, et al. Sexual dysfunctions are associated with major depression, chronic inflammation and anticholinergic consumption in the real-

world schizophrenia FACE-SZ national cohort. Prog Neuropsychopharmacol Biol Psychiatry 2019; 94:109654.

33.	 Baldwin D, et al. Sexual side-effects of antidepressant and antipsychotic drugs. Adv Psychiatr Treat 2003; 9:202–210.

34.	 Rykmans V, et al. P0106: A comparision of switching strategies from risperidone to aripiprazole in patients with schizophrenia with insuffi-

cient efficacy/tolerability on risperidone (cn138-169). Eur Psychiatry 2008; 23 Suppl 2:S111.

35.	 Potkin SG, et al. Reduced sexual dysfunction with aripiprazole once-monthly versus paliperidone palmitate: results from QUALIFY. Int Clin 

Psychopharmacol 2017; 32:147–154.

36.	 Kelly DL, et al. Analysis of prolactin and sexual side effects in patients with schizophrenia who switched from paliperidone palmitate to 

aripiprazole lauroxil. Psychiatry Res 2021; 302:114030.

37.	 Kelly DL, et al. Adjunct aripiprazole reduces prolactin and prolactin-related adverse effects in premenopausal women with psychosis: results 

from the DAAMSEL clinical trial. J Clin Psychopharmacol 2018; 38:317–326.

38.	 Chen CY, et al. Improvement of serum prolactin and sexual function after switching to aripiprazole from risperidone in schizophrenia: a case 

series. Psychiatry Clin Neurosci 2011; 65:95–97.

39.	 Vrignaud L, et al. [Hypersexuality associated with aripiprazole: a new case and review of the literature]. Therapie 2014; 69:525–527.

40.	 Ajmal A, et al. Psychotropic-induced hyperprolactinemia: a clinical review. Psychosomatics 2014; 55:29–36.

41.	 Kane JM, et al. A multicenter, randomized, double-blind, controlled phase 3 trial of fixed-dose brexpiprazole for the treatment of adults with 

acute schizophrenia. Schizophr Res 2015; 164:127–135.

42.	 Citrome L. Brexpiprazole for schizophrenia and as adjunct for major depressive disorder: a systematic review of the efficacy and safety profile 

for this newly approved antipsychotic – what is the number needed to treat, number needed to harm and likelihood to be helped or harmed? 

Int J Clin Pract 2015; 69:978–997.

43.	 Nasrallah HA, et al. The safety and tolerability of cariprazine in long-term treatment of schizophrenia: a post hoc pooled analysis. BMC 

Psychiatry 2017; 17:305.

44.	 Barabássy Á, et  al. Safety and tolerability of cariprazine in patients with schizophrenia: a pooled analysis of eight phase II/III studies. 

Neuropsychiatr Dis Treat 2021; 17:957–970.

45.	 Coward DM. General pharmacology of clozapine. Br J Psychiatry Suppl 1992; 160:5–11.

46.	 Meltzer HY, et al. Effect of clozapine on human serum prolactin levels. Am J Psychiatry 1979; 136:1550–1555.

47.	 Aizenberg D, et al. Comparison of sexual dysfunction in male schizophrenic patients maintained on treatment with classical antipsychotics 

versus clozapine. J Clin Psychiatry 2001; 62:541–544.

48.	 Crawford AM, et al. The acute and long-term effect of olanzapine compared with placebo and haloperidol on serum prolactin concentrations. 

Schizophr Res 1997; 26:41–54.

49.	 Mitchell JE, et al. Antipsychotic drug therapy and sexual dysfunction in men. Am J Psychiatry 1982; 139:633–637.

50.	 Serretti A, et al. Sexual side effects of pharmacological treatment of psychiatric diseases. Clin Pharmacol Ther 2011; 89:142–147.

51.	 Citrome L, et al. Long-term safety and tolerability of lurasidone in schizophrenia: a 12-month, double-blind, active-controlled study. Int Clin 

Psychopharmacol 2012; 27:165–176.

52.	 Clayton AH, et al. Safety of flibanserin in women treated with antidepressants: a randomized, placebo-controlled study. J Sex Med 2018; 

15:43–51.

53.	 Dossenbach M, et al. Effects of atypical and typical antipsychotic treatments on sexual function in patients with schizophrenia: 12-month 

results from the Intercontinental Schizophrenia Outpatient Health Outcomes (IC-SOHO) study. Eur Psychiatry 2006; 21:251–258.

54.	 Aurobindo Pharma  - Milpharm Ltd. Summary of Product Characteristics. Olanzapine 10  mg tablets 2023 (last checked May 2024);  

http://www.medicines.org.uk/emc/medicine/27661/SPC/Olanzapine++10+mg+tablets/.

55.	 Montalvo I, et al. Changes in prolactin levels and sexual function in young psychotic patients after switching from long-acting injectable 

risperidone to paliperidone palmitate. Int Clin Psychopharmacol 2013; 28:46–49.

56.	 Shiloh R, et al. Risperidone-induced retrograde ejaculation. Am J Psychiatry 2001; 158:650.

57.	 Smith S. Effects of antipsychotics on sexual and endocrine function in women: implications for clinical practice. J Clin Psychopharmacol 

2003; 23(3 Suppl 1):S27–S32.

58.	 Loh C, et  al. Risperidone-induced retrograde ejaculation: case report and review of the literature. Int Clin Psychopharmacol 2004; 

19:111–112.

59.	 Thompson JW, Jr., et al. Psychotropic medication and priapism: a comprehensive review. J Clin Psychiatry 1990; 51:430–433.

60.	 Peuskens J, et  al. A comparison of quetiapine and chlorpromazine in the treatment of schizophrenia. Acta Psychiatr Scand 1997; 

96:265–273.

61.	 Bobes J, et al. Frequency of sexual dysfunction and other reproductive side-effects in patients with schizophrenia treated with risperidone, 

olanzapine, quetiapine, or haloperidol: the results of the EIRE study. J Sex Marital Ther 2003; 29:125–147.

62.	 Byerly MJ, et al. An open-label trial of quetiapine for antipsychotic-induced sexual dysfunction. J Sex Marital Ther 2004; 30:325–332.

63.	 Knegtering R, et  al. A randomized open-label study of the impact of quetiapine versus risperidone on sexual functioning.  

J Clin Psychopharmacol 2004; 24:56–61.

64.	 Montejo Gonzalez AL, et  al. A 6-month prospective observational study on the effects of quetiapine on sexual functioning.  

J Clin Psychopharmacol 2005; 25:533–538.

65.	 Atmaca M, et al. A new atypical antipsychotic: quetiapine-induced sexual dysfunctions. Int J Impot Res 2005; 17:201–203.

http://www.medicines.org.uk/emc/medicine/27661/SPC/Olanzapine++10+mg+tablets/


202 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 1

66.	 Kelly DL, et al. A randomized double-blind 12-week study of quetiapine, risperidone or fluphenazine on sexual functioning in people with 

schizophrenia. Psychoneuroendocrinology 2006; 31:340–346.

67.	 Tran PV, et al. Double-blind comparison of olanzapine versus risperidone in the treatment of schizophrenia and other psychotic disorders. 

J Clin Psychopharmacol 1997; 17:407–418.

68.	 Raja M. Risperidone-induced absence of ejaculation. Int Clin Psychopharmacol 1999; 14:317–319.

69.	 Smith SM, et al. Sexual dysfunction in patients taking conventional antipsychotic medication. Br J Psychiatry 2002; 181:49–55.

70.	 Aizenberg D, et al. Sexual dysfunction in male schizophrenic patients. J Clin Psychiatry 1995; 56:137–141.

71.	 Correll CU, et al. Safety and tolerability of lumateperone 42 mg: an open-label antipsychotic switch study in outpatients with stable schizo-

phrenia. Schizophr Res 2021; 228:198–205.

72.	 Correll CU, et al. Efficacy and safety of lumateperone for treatment of schizophrenia: a randomized clinical trial. JAMA Psychiatry 2020; 

77:349–358.

73.	 Cruz MP. Pimavanserin (Nuplazid): a treatment for hallucinations and delusions associated with Parkinson’s disease. P T 2017; 

42:368–371.

74.	 Freeman MP, et al. Improvement of sexual functioning during treatment of MDD with adjunctive pimavanserin: a secondary analysis. 

Depress Anxiety 2020; 37:485–495.

75.	 Peuskens J, et al. The effects of novel and newly approved antipsychotics on serum prolactin levels: a comprehensive review. CNS Drugs 

2014; 28:421–453.

76.	 Subeesh V, et al. Novel adverse events of iloperidone: a disproportionality analysis in US Food and Drug Administration Adverse Event 

Reporting System (FAERS) Database. Curr Drug Saf 2019; 14:21–26.

77.	 Freeman SA. Iloperidone-induced retrograde ejaculation. Int Clin Psychopharmacol 2013; 28:156.

78.	 Theleritis C, et al. Sexual dysfunction and central obesity in patients with first episode psychosis. Eur Psychiatry 2017; 42:1–7.

79.	 Yoshida K, et  al. Dose-dependent effects of antipsychotics on efficacy and adverse effects in schizophrenia. Behav Brain Res 2021; 

402:113098.

80.	 Besag FMC, et al. Is adjunct aripiprazole effective in treating hyperprolactinemia induced by psychotropic medication? A narrative review. 

CNS Drugs 2021; 35:507–526.

81.	 Terevnikov V, et al. Add-on mirtazapine improves orgasmic functioning in patients with schizophrenia treated with first-generation anti

psychotics. Nord J Psychiatry 2017; 71:77–80.

82.	 Kodesh A, et al. Selegiline in the treatment of sexual dysfunction in schizophrenic patients maintained on neuroleptics: a pilot study. Clin 

Neuropharmacol 2003; 26:193–195.

83.	 Davis SR, et al. Testosterone for low libido in postmenopausal women not taking estrogen. N Engl J Med 2008; 359:2005–2017.

84.	 Schover LR. Androgen therapy for loss of desire in women: is the benefit worth the breast cancer risk? Fertil Steril 2008; 90:129–140.

85.	 Baldwin DS, et al. Effects of antidepressant drugs on sexual function. Int J Psychiatry Clin Pract 1997; 1:47–58.

86.	 Krzystanek M, et al. Amantadine in the treatment of sexual inactivity in schizophrenia patients taking atypical antipsychotics: the pilot case 

series study. Pharmaceuticals (Basel) 2021; 14:947.

87.	 Valevski A, et al. Effect of amantadine on sexual dysfunction in neuroleptic-treated male schizophrenic patients. Clin Neuropharmacol 

1998; 21:355–357.

88.	 Gross MD. Reversal by bethanechol of sexual dysfunction caused by anticholinergic antidepressants. Am J Psychiatry 1982; 

139:1193–1194.

89.	 Masand PS, et al. Sustained-release bupropion for selective serotonin reuptake inhibitor-induced sexual dysfunction: a randomized, double-

blind, placebo-controlled, parallel-group study. Am J Psychiatry 2001; 158:805–807.

90.	 Rezaei O, et al. The effect of bupropion on sexual function in patients with Schizophrenia: a randomized clinical trial. Eur J Psychiatry 2017; 

32:11–15.

91.	 Rothschild AJ. Sexual side effects of antidepressants. J Clin Psychiatry 2000; 61 Suppl 11:28–36.

92.	 Lauerma H. Successful treatment of citalopram-induced anorgasmia by cyproheptadine. Acta Psychiatr Scand 1996; 93:69–70.

93.	 IBM Watson Health. IBM Micromedex Solutions. 2024; https://www.ibm.com/watson-health/about/micromedex.

94.	 Clayton AH, et al. Effect of lurasidone on sexual function in major depressive disorder patients with subthreshold hypomanic symptoms 

(mixed features): results from a placebo-controlled trial. J Clin Psychiatry 2018; 79:18m12132.

95.	 Nurnberg HG, et  al. Sildenafil for women patients with antidepressant-induced sexual dysfunction. Psychiatr Serv 1999; 

50:1076–1078.

96.	 Salerian AJ, et  al. Sildenafil for psychotropic-induced sexual dysfunction in 31  women and 61  men. J Sex Marital Ther 2000; 

26:133–140.

97.	 Gopalakrishnan R, et al. Sildenafil in the treatment of antipsychotic-induced erectile dysfunction: a randomized, double-blind, placebo-

controlled, flexible-dose, two-way crossover trial. Am J Psychiatry 2006; 163:494–499.

98.	 Mazzilli R, et al. Erectile dysfunction in patients taking psychotropic drugs and treated with phosphodiesterase-5 inhibitors. Arch Ital Urol 

Androl 2018; 90:44–48.

99.	 de Boer MK, et al. Efficacy of tadalafil on erectile dysfunction in male patients using antipsychotics: a double-blind, placebo-controlled, 

crossover pilot study. J Clin Psychopharmacol 2014; 34:380–382.

100.	 Nunes LV, et al. Adjunctive treatment with lodenafil carbonate for erectile dysfunction in outpatients with schizophrenia and spectrum: a 

randomized, double-blind, crossover, placebo-controlled trial. J Sex Med 2013; 10:1136–1145.

101.	 Mitsonis CI, et al. Vardenafil in the treatment of erectile dysfunction in outpatients with chronic schizophrenia: a flexible-dose, open-label 

study. J Clin Psychiatry 2008; 69:206–212.

102.	 Jacobsen FM. Fluoxetine-induced sexual dysfunction and an open trial of yohimbine. J Clin Psychiatry 1992; 53:119–122.

https://www.ibm.com/watson-health/about/micromedex


Schizophrenia and related psychoses 203

C
H

A
PT

ER
 1

103.	 Michelson D, et al. Mirtazapine, yohimbine or olanzapine augmentation therapy for serotonin reuptake-associated female sexual dysfunc-

tion: a randomized, placebo controlled trial. J Psychiatr Res 2002; 36:147–152.

104.	 Woodrum ST, et al. Management of SSRI-induced sexual dysfunction. Ann Pharmacother 1998; 32:1209–1215.

105.	 Kingsberg SA, et al. Bremelanotide for the treatment of hypoactive sexual desire disorder: two randomized phase 3 trials. Obstet Gynecol 

2019; 134:899–908.

106.	 Allen K, et al. Management of antipsychotic-related sexual dysfunction: systematic review. J Sex Med 2019; 16:1978–1987.

107.	 Basson R, et  al. Women’s sexual dysfunction associated with psychiatric disorders and their treatment. Womens Health 2018; 

14:1745506518762664.



204 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 1

Pneumonia

Background

A 2018 meta-analysis of 14 observational studies (n = 206,899) reported that antipsychotic 
use was associated with a near doubling of pneumonia incidence compared with no 
use.1 This same analysis found no difference in incidence of pneumonia between FGAs 
and SGAs and no increase in fatality rate. A later analysis of spontaneous reporting to 
the US FDA uncovered relatively greater incidence of pneumonia in people prescribed 
clozapine, olanzapine and antipsychotic polypharmacy (compared with haloperidol).2 
In 2024, a 20-year observational study (n = 61,889) in Finland found increased risk of 
hospitalisation with pneumonia in people prescribed antipsychotic monotherapy com-
pared with no antipsychotic use.3

There is some dispute over the causal association between antipsychotic use and risk 
of pneumonia. One study looked at the incidence of pneumonia in over 8,000 people 
before and after starting various antipsychotics and found no change overall (or for any 
individual antipsychotic).4 Another analysis, a case–control study, found that duration 
of antipsychotic use was just one of three factors linked to increased risk of pneumonia 
(the others being severity of illness and comorbidity index).5 Schizophrenia itself seems 
to afford a higher risk of complications (e.g. admission to intensive care) in people 
diagnosed with pneumonia,6 although neither diagnosis nor age appears to modify the 
effect of antipsychotic use on pneumonia.7 Risk of antipsychotic-associated pneumonia 
is increased in patients with Alzheimer’s disease and those without.8 Factors associated 
with antipsychotic-induced pneumonia are listed in Table 1.47.

The risk of pneumonia seems to be most pronounced in people prescribed antipsychotics 
with high anticholinergic effects (notably clozapine and high-dose olanzapine or quetia-
pine) and is probably dose dependent.3,9 Among antipsychotics, clozapine is most often 
associated with pneumonia, with an estimated incidence of up to 30%16 (although TRS 
itself increases risk of pneumonia by two-thirds).18 In two studies, clozapine re-exposure 
was associated with a greater risk for recurrent pneumonia than the risk of baseline 
pneumonia with initial clozapine treatment.16,19 Aripiprazole (and probably other 

Table 1.47  Factors associated with antipsychotic-induced pneumonia.

Treatment factors ■■ Antipsychotics with high anticholinergic effects (e.g. clozapine and olanzapine)3,9

■■ High antipsychotic doses10

■■ Antipsychotic polypharmacy*11–13

■■ Concomitant benzodiazepines14,15

■■ Concomitant mood stabilisers**

Patient factors ■■ Decreased CYP2C19 and CYP1A2 activity16

■■ Smoking17

■■ Obesity17

■■ Diagnosis of schizophrenia (especially TRS)17

* Not found in one study.3

** Lithium seems to have a protective effect.
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■■ Assume that the use of all antipsychotics increases the risk of pneumonia, but especially 
clozapine and high-dose olanzapine or quetiapine.

■■ Concomitant benzodiazepine use should be avoided, where possible.
■■ Monitor all patients for signs of chest infection and treat promptly.
■■ Offer vaccination against COVID-19, influenza and pneumococcus to all high-risk patients.

dopamine partial agonists) seem to have a lower risk of pneumonia than pure dopa-
mine antagonists.9 Another study found amisulpride (a dopamine antagonist with mini-
mal anticholinergic activity) is not linked to pneumonia.11

Mechanisms

Although studies rarely distinguish between the various forms of pneumonia, cases of 
antipsychotic-induced aspiration, infective (viral and bacterial) and hypersensitivity 
pneumonia have been documented.16 The mechanism by which antipsychotics increase 
the risk of such pneumonia is not known but is probably multifactorial. Proposed 
mechanisms are outlined in Box 1.2.

An increased risk of pneumonia should probably be assumed for all patients taking 
any antipsychotic (but especially clozapine)21 for any period. All patients should be very 
carefully monitored for signs of chest infection and effective treatment started promptly. 
Consideration should be given to using COVID-19, influenza and pneumococcal vac-
cines, although there is no direct evidence to support benefit for pneumonia prevention 
in this specific group of patients. Those patients prescribed clozapine should be proac-
tively monitored and treated for hypersalivation. Pneumonia is likely to increase clo-
zapine levels (see section on clozapine: common adverse effects in this chapter) so close 
monitoring is required. Slower-than-usual clozapine titration may prevent cases of 
hypersensitivity pneumonia.14 Extra vigilance is required when re-exposing to patients 
with history of clozapine-induced pneumonia who are taking clozapine. With all cases, 
early referral to general medical services should be considered where there is any doubt 
about the severity or type of chest infection.

Summary

Box 1.2  Proposed mechanisms for antipsychotic-induced pneumonia

■■ Sedation
■■ Dystonia or dyskinesia
■■ Dry mouth
■■ General poor physical health
■■ Reduced immune response*
■■ Clozapine-specific: hypersalivation, constipation

* Clozapine is associated with antibody deficiency and greater use of antibiotics. This increased risk of infection 
is not related to neutrophil counts.20
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Switching antipsychotics

Table 1.48 gives a summary of recommendations for switching antipsychotic medica-
tions because of poor tolerability.

Table 1.48  Switching antipsychotic medications because of poor tolerability – a summary of recommendations.

Adverse effect
Suggested 
medications Alternative medications

Acute EPS1–8

(dystonia, parkinsonism, 
bradykinesia)

Aripiprazole Clozapine
Brexpiprazole Lurasidone
Cariprazine Ziprasidone
Olanzapine
Quetiapine

Akathisia2,9,10 Olanzapine Clozapine
Quetiapine Brexpiprazole

Dyslipidaemia7,8,11–16 Amisulpride Asenapine
Aripiprazole* Brexpiprazole
Lurasidone Cariprazine
Ziprasidone

Impaired glucose 
tolerance7,8,15,17–21

Amisulpride Brexpiprazole
Aripiprazole* Cariprazine
Lurasidone Haloperidol
Ziprasidone

Hyperprolactinaemia7,8,15,22–29 Aripiprazole* Clozapine
Brexpiprazole Olanzapine
Cariprazine Ziprasidone
Lurasidone
Quetiapine

Postural hypotension8,15,30 Amisulpride Haloperidol
Aripiprazole Sulpiride
Brexpiprazole Trifluoperazine
Cariprazine
Lurasidone

QT prolongation27,31–38 Brexpiprazole Low-dose monotherapy of any drug not formally 
contraindicated in QT prolongation (with ECG 
monitoring)

Cariprazine
Lurasidone
Paliperidone

Sedation7,8,27 Amisulpride Haloperidol
Aripiprazole Trifuoperazine
Brexpiprazole Ziprasidone
Cariprazine
Risperidone
Sulpiride

Sexual dysfunction8,29,39–46 Aripiprazole Clozapine
Brexpiprazole
Cariprazine
Lurasidone
Quetiapine

(Continued)
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Lumateperone and pimavanserin are not listed in the table because of their limited 
availability. Both drugs cause few or no EPSEs or akathisa, have no effect on prolactin 
or blood pressure and cause minimal weight gain and metabolic disturbance.70,71 
Pimvanserin prolongs QT,72 whereas lumateperone seems to have no effect on the 
ECG.73 To see the relative effect of all antipsychotics on these parameters, please see the 
Psymatik Treatment Optimizer.74
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Venous thromboembolism

Evidence of an association

Antipsychotic treatment was first linked to an increased risk of thromboembolism in 
1965.1 Over a 10-year observation period, 3.1% of 1,590 patients developed thrombo-
embolism, of whom 9 (0.6%) died. However, the use of antipsychotic medication is a 
proxy for severe and enduring mental illness and so observed associations with anti
psychotics may at least partly reflect inherent pathological processes in the conditions 
for which they are prescribed. To some extent, the relative contributions to the risk of 
thromboembolism of antipsychotic treatment and the conditions they treat remain to 
be clearly defined.

In a case–control study of nearly 30,000 patients,2 risk of thromboembolism was 
greatly increased overall in people prescribed antipsychotics (odds ratio [OR] 7.1). The 
increased risk was driven by low-potency phenothiazines (thioridazine, chlorproma-
zine; OR 24.1) and was seen chiefly in the first few weeks of treatment. Absolute risk 
of VTE was low – it was seen in only 0.14% of patients (about 1 in every 714 people). 
A secondary analysis suggested no association with diagnosis, apparently ruling out an 
association with schizophrenia itself.

A later meta-analysis of seven case–control studies3 confirmed an increased risk of 
thromboembolism with low-potency FGAs (OR 2.91) and suggested lower but signifi-
cantly increased risks with all types of antipsychotics. Later, a meta-analysis of 17 stud-
ies4 reported a small increased risk of thromboembolism with antipsychotics as a whole 
(OR 1.54) and with FGAs (OR 1.74) and SGAs (OR 2.07) as individual groups. Risk 
of thromboembolism clearly decreased with age. The authors suggested that the best 
that could be said was that antipsychotics probably increased the risk by about 50% 
but that residual confounding could not be discounted (i.e. other factors may have 
accounted for the effect seen).

Since this time, several more case–control studies have confirmed both the slightly 
increased risk of thromboembolism and the small risk overall.5–7 One study reported a 
risk for older people taking antipsychotics as 43 per 10,000 patient years.7 Other note-
worthy findings were a substantially increased association with thromboembolism for 
prochlorperazine – a drug not always (or even often) prescribed for psychotic disor-
ders5 – and an increased risk linked to antipsychotic dosage (risk was quadrupled in 
high-dose patients).6 An association with prochlorperazine prescribing had previously 
been suggested by a UK study.8 These findings add weight to the theory that antipsy-
chotic medication (and not only the conditions it treats) is responsible for the increased 
hazard of thromboembolism.

The highest risk of pathological blood clotting may be in the first 3 months or so of 
treatment.9,10 Several meta-analyses have been published in recent years. The findings of 
two studies are presented in Table 1.49.



212 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 1

Mechanisms

Several mechanisms have been suggested to explain the association between antipsy-
chotics and thromboembolism. These proposed mechanisms are outlined in Box 1.3.

Outcomes

Increased risk of thromboembolism is reflected in numerous published reports of 
elevated incidence of pulmonary embolism,17 stroke18 and myocardial infarction.19 A 
2022 study suggested that antipsychotics increase the risk of fatal thromboembolism 
(OR 6.68),17 although, again, the absolute risk remains low.

Box 1.3  Proposed mechanisms for antipsychotic-associated venous thromboembolism11–15

Sedation*
Obesity*
Hyperprolactinaemia*
Elevated phospholipid antibodies
Elevated platelet aggregation**
Elevated plasma homocysteine
Elevated tissue plasminogen activator
Elevated platelet count

* Some evidence that these factors are not the mechanism for antipsychotic-induced thromboembolism.16

** In vitro data suggest radically different effects on platelet aggregation for different antipsychotics.12

Table 1.49  Findings of meta-analyses of the risk of pathological blood clotting.

Reference

Relative risk vs no use

Comments

Number of 
studies 
included FGAs (OR) SGAs (OR)

All anti- 
psychotics (OR)

Di et al, 20219 22 1.83 VTE/PE 1.75 VTE 1.53 VTE Highest risk in younger patients 
(<60 years). Low-potency FGAs 
highest risk.

3.79 PE 3.69 PE

2.06 VTE/PE 1.60 VTE/PE

Liu et al, 202110 28 1.47 VTE/PE 1.62 VTE/PE 1.55 VTE New users of antipsychotics had 
higher risk than continuing 
patients. Risk slightly elevated 
with higher doses vs low doses. 
Similar effect sizes for FGA vs SGA.

3.68 PE

2.01 VTE/PE

FGA, first-generation antipsychotic; OR, odds ratio; PE, pulmonary embolism; SGA, second-generation antipsychotic; 
VTE, venous thromboembolism.
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Summary

Antipsychotics are almost certainly associated with a small but important increased 
risk of venous thromboembolism and associated hazards of pulmonary embolism, 
stroke and myocardial infarction. Risk appears to be greatest during the early part of 
treatment and in younger people and is probably dose-related.

Practice points

■■ Monitor closely all patients (but especially younger patients) starting antipsychotic 
treatment for signs of venous thromboembolism:

■■ calf pain or swelling
■■ sudden breathing difficulties
■■ signs of myocardial infarction (chest pain, nausea, etc.)
■■ signs of stroke (sudden unilateral weakness, etc.).

■■ Use the lowest therapeutic dose.
■■ Encourage good hydration and physical mobility.
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Table 1.50  Clozapine dose (in mg/day) with the highest likelihood of providing a plasma concentration of 
350mcg/L, estimated by extrapolation of concentrations reported for different populations.

Patient group
Rostami-Hodjegan3  
(ethnicity not described)

Schoretsanitis4  
(White Europeans)

Reeves5

Asian White
Afro-
Caribbean

Female non-smoker 265 236 175 225 250

Female smoker 435 357   25 300 325

Male non-smoker 325 256 225 275 300

Male smoker 525 368 250 375 400

REFRACTORY SCHIZOPHRENIA AND CLOZAPINE

Clozapine initiation schedules

Clozapine dosing regimen

Many of the adverse effects of clozapine are dose dependent and linked to speed of titra-
tion. Adverse effects tend to be more common and severe at the beginning of treatment. 
Titration is required to allow tolerance to develop to the pharmacological effects of 
clozapine. The degree to which tolerance ultimately develops is evidenced by the fact 
that standard maintenance doses would be fatal in a clozapine-naïve person.1

To minimise adverse effects and maximise the chances of successful titration, it 
is clearly important to start treatment at a low dose and to increase dosage slowly. 
There are many different opinions on exactly how slowly clozapine should be 
titrated.

Titration schedules should certainly be individualised. This is something everyone 
agrees on. There are, however, competing imperatives: the need to establish an effective 
dose quickly, the need to allow time for the patient to gain tolerance to adverse effects, 
the need to minimise the risk of myocarditis and the need to account for very different 
rates of clozapine metabolism.

The aim of dose titration is to attain a minimum therapeutic plasma concentration of 
approximately 350mcg/L over the course of about 3 weeks. The average dose at which 
this plasma concentration is achieved varies according to sex, smoking status and 
genetic variability in cytochrome enzyme activity, such as lower CYP1A2 activity for 
people of Asian or Native American heritage.2 Achieving a therapeutic concentration 
over a period of 2–3 weeks will require very different titration schedules for people 
with different metabolic capacities.

A dose that will achieve a plasma concentration of 350mcg/L for an individual 
patient can be estimated by extrapolation of concentrations reported for different pop-
ulations. This method groups patients according to sex and smoking status to produce 
predictive models.3–5 Results are summarised in Table 1.50.
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Alternatively, an attempt can be made to include other factors into the predictive 
models, such as cytochrome enzyme metaboliser status, ancestry and concurrent medi-
cation to predict target dose and corresponding titration schedule.2,6 The most accurate 
dose prediction is given by a genetic test that incorporates gene variant activity scores 
into a mathematical algorithm.7 Results from this test can be used to select a titration 
schedule from the four provided here by choosing the schedule with the calculated tar-
get dose closest to the final dose in the schedule.

Clozapine should normally be started at a dose of 6.25mg – this is effectively a test 
dose for everyone. On subsequent days, the dose can be increased according to the 
selected schedule, provided the patient is tolerating clozapine. A flexible approach 
should be taken, altering schedules in response to adverse effects if needed (e.g. pausing 
titration, returning temporarily to a dose that was previously tolerated, or slowing the 
speed and/or reducing the magnitude of dose increases). Wherever possible, plasma 
concentration testing should be used in conjunction with adverse effect monitoring to 
inform dosing. Monitoring blood levels can help ensure that titration does not over-
shoot the target blood level. Use of point of care testing (delivering results within min-
utes) means this is possible without interrupting the dose regimen.8,9 If results cannot be 
obtained rapidly then levels should be checked when titration is complete or if adverse 
effects cause problems during titration. The dose should be divided (usually into two daily 
doses) and, if sedation is a problem, the larger portion of the dose can be given at night.

The following tables outline four different starting regimens for clozapine. These are 
based on over 30 years’ clinical experience and the published protocols described 
above. The concept behind the schedules is that every patient reaches, over 20 days, the 
lowest dose estimated to give a therapeutic blood concentration. The schedules should 
ensure that the rate of increase in clozapine plasma concentration is approximately the 
same for all people. This is important to note: the rate of dose increase may be very 
different in these schedules, but the rate of increase in blood concentration is the same. 
The reason we have moved away from providing a single titration schedule is because 
a single schedule has the opposite effect: the rate of change of plasma level will be vastly 
different for people with different metabolic capacities.

More rapid increases than those suggested here have been used, as has an extremely 
slow titration (the ‘Laitman protocol’ allows dose increases of only 25mg per week). 
Slower titration may be necessary where sedation or other dose-related side effects are 
severe, in the elderly, the very young, those who are physically compromised or those 
who have poorly tolerated other antipsychotics.

The target dose for patients with Asian ancestry should be around 65–75% of that 
given below. For older patients (>70 years), the target dose is around 50% of that given 
in the tables.

Faster titrations

The titration schedules listed here are aimed at maximising the likelihood of a success-
ful titration – the aim is to establish the patient on a well-tolerated and therapeutic dose 
of clozapine. Faster titrations can be used and have been widely used in the past. The 
main risk with faster titrations, assuming the patient tolerates such a regimen, is myo-
carditis (see section on clozapine: serious cardiovascular adverse effects in this chapter). 
If tolerability is not assumed, the main risk is titration failure resulting from the patient’s 
inability or unwillingness to tolerate rapid titration.
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Female non-smoker – target dose 225mg/day.

Day Morning dose (mg) Evening dose (mg) Total daily dose (mg)

1 – 6.25 6.25

2 – 6.25 6.25

3 6.25 6.25 12.5

4 6.25 12.5 18.75

5 12.5 12.5 25

6 12.5 12.5 25

7 25 25 50

8 25 25 50

9 25 50 75

10 25 50 75

11 50 50 100

12 50 50 100

13 50 75 125

14 50 75 125

15 75 75 150

16 75 75 150

17 75 100 175

18 75 100 175

19 100 100 200

20 100 100 225

Female smoker – target dose 300mg/day.

Day Morning dose (mg) Evening dose (mg) Total daily dose (mg)

1 – 6.25 6.25

2 6.25 6.25 12.5

3 12.5 12.5 25

4 12.5 12.5 25

5 25 25 50

6 25 25 50

7 25 50 75

8 25 50 75

9 50 50 100

10 50 50 100

11 50 75 125
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Day Morning dose (mg) Evening dose (mg) Total daily dose (mg)

12 50 75 125

13 75 75 150

14 75 75 150

15 75 100 175

16 100 100 200

17 100 125 225

18 125 125 250

19 125 150 275

20 150 150 300

Male non-smoker – target dose 250mg/day.

Day Morning dose (mg) Evening dose (mg) Total daily dose (mg)

1 – 6.25 6.25

2 – 6.25 6.25

3 6.25 6.25 12.5

4 6.25 12.5 18.75

5 12.5 12.5 25

6 12.5 12.5 25

7 25 25 50

8 25 25 50

9 25 50 75

10 25 50 75

11 50 50 100

12 50 50 100

13 50 75 125

14 50 75 125

15 75 75 150

16 75 75 150

17 75 100 175

18 100 100 200

19 100 125 225

20 125 125 250



218 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 1

Male smoker – target dose 375mg/day.

Day Morning dose (mg) Evening dose (mg) Total daily dose (mg)

1 – 6.25 6.25

2 6.25 6.25 12.5

3 12.5 12.5 25

4 12.5 25 37.5

5 25 25 50

6 25 25 50

7 25 50 75

8 25 50 75

9 50 50 100

10 50 75 125

11 75 75 150

12 75 100 175

13 100 100 200

14 100 125 225

15 125 125 250

16 125 150 275

17 150 150 300

18 150 175 325

19 175 175 350

20 175 200 375
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Intramuscular clozapine

Intramuscular clozapine is a short-term intervention for patients with a treatment-
refractory psychotic disorder who refuse oral medication. It is always used with a view 
to converting to oral clozapine once treatment is established.1 IM clozapine has also 
been used for patients who are unable to take oral medication because of physical ill-
ness.2 Although evidence is relatively limited, observational data indicate that initiating 
treatment with IM clozapine does not adversely affect long-term adherence to oral 
treatment.1,3 IM clozapine is similar to oral clozapine in respect to short-term safety and 
tolerability.4,5 The IM preparation is unlicensed in the UK and many other countries, so 
adequate precautions should be taken and patient or carer consent obtained.

General recommendations for prescribing intramuscular clozapine in adults are sum-
marised in Table 1.51.

References
1.	 Casetta C, et al. A retrospective study of intramuscular clozapine prescription for treatment initiation and maintenance in treatment-resistant 

psychosis. Br J Psychiatry 2020; 217:506–513.

2.	 Gee S, et al. Intramuscular clozapine in the acute medical hospital: experiences from a liaison psychiatry team. SAGE Open Med Case Rep 

2021; 9:2050313x211004796.

3.	 Henry R, et al. Evaluation of the effectiveness and acceptability of intramuscular clozapine injection: illustrative case series. BJPsych Bull 

2020:1–5.

4.	 Schulte PF, et al. Compulsory treatment with clozapine: a retrospective long-term cohort study. Int J Law Psychiatry 2007; 30:539-545.

5.	 Gee S, et al. Alternative routes of administration of clozapine. CNS Drugs 2022; 36:105–111.

Table 1.51  General recommendations for prescribing intramuscular clozapine.

Strength 25mg/mL

Maximum dose* 100mg (4mL) per site

Oral equivalent dose The oral bioavailability of clozapine is about half that of the IM injection (e.g. 50mg IM 
injection daily = 100mg tablets/oral solution daily)

Site of administration† The manufacturer states deep intramuscular gluteal injection

Maximum treatment 
length‡

Before administering each injection, the patient should be offered oral clozapine. 
Clozapine injection should be used for the shortest duration possible (maximum 
2 weeks consecutively).

Dosing frequency To minimise the number of injections, once daily dosing is preferred

Monitoring After each administration, patients should be observed every 15 minutes for the first  
2 hours to check for excess sedation. Routine clozapine monitoring also applies.

* For doses >100mg, the dose may be divided and administered into two sites.
† Case series data report administration via lateral thigh or deltoid – note that the injection is painful3 and the 
maximum volume for the deltoid route is 2mL (50mg).
‡ Case series data report use of intramuscular clozapine for up to 96 days.3,4 Injection site reactions become common 
with longer-term treatment.
Note: Simultaneous injection of IM clozapine and parenteral benzodiazepines has not been studied. If IM benzodia-
pines are required leave at least 1 hour between administration of IM clozapine and IM benzodiapines.
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Optimising clozapine treatment

Using clozapine alone

Target dose
(dose is best adjusted 
according to patient 
tolerability and plasma level)

■■ Average dose in UK is around 450mg/day1

■■ Response usually seen in the range 150–900mg/day2

■■ Lower doses required in the elderly, females, people of Asian or Native American 
heritage, non-smokers, and those prescribed certain enzyme inhibitors3,4

■■ Genetic testing of CYP enzymes accurately predicts therapeutic dose5

Plasma levels ■■ Most studies indicate that threshold for response is in the range 350–420mcg/L.6,7 
Threshold in some may be as high as 500mcg/L.8 One study suggests a minority of 
patients only respond at levels between 500 and 1000mcg/L.9

■■ In male smokers who cannot achieve therapeutic plasma levels, metabolic 
inhibitors (fluvoxamine10,11 or cimetidine,12 for example) can be co-prescribed, but 
extreme caution is required13

■■ Importance of norclozapine levels not established. Clozapine/norclozapine ratio is 
not a reliable indicator of partial adherence nor of clozapine metabolism.14

Clozapine augmentation

Clozapine augmentation has become common practice because inadequate response to 
clozapine on its own is a frequent clinical event. The evidence base supporting augmen-
tation strategies is fairly large but, despite more than 50 reviews and meta-analyses on 
the subject, it remains insufficient to allow the development of any algorithm or sched-
ule of treatment options.15 In practice, the result of clozapine augmentation is often 
disappointing and substantial changes in symptom severity are rarely observed. This 
clinical impression is supported by the equivocal results of many studies, which suggest 
a small effect size at best.

Network meta-analyses examining pharmacological augmentation options often 
draw conclusions based on only a few studies of dubious merit and may come to differ-
ent conclusions.16–19 That mirtazapine augmentation has the largest effect size (and the 
addition of memantine, the second largest) is something most recent systematic reviews 
agree on17–19 although, with both strategies, the supporting evidence was, at best, weak. 
Meta-analyses of antipsychotic augmentation of clozapine suggest either no effect,20 a 
small effect in long-term studies,21 a very small effect overall22 or small effects in specific 
symptom domains.23 Few high-quality studies in this area exist – when only large, high-
quality studies are included, most meta-analyses report no benefit to pharmacological 
augmentation.24 This is consistent with imaging studies – investigations into dopamin-
ergic activity in refractory schizophrenia suggest there is no overproduction of dopa-
mine.25,26 Dopamine antagonists are thus unlikely to be effective.

All augmentation attempts should be carefully monitored and, if no clear benefit is 
forthcoming, abandoned after 3–6 months. The addition of another drug to clozapine 
treatment might be expected to worsen overall adverse effect burden, so continuing 
ineffective treatment is only likely to be detrimental. In some cases, however, the addition 
of an augmenting agent may reduce the severity of some adverse effects (e.g. weight gain, 
dyslipidaemia  – see below) or allow a reduction in clozapine dose. The addition of 
aripiprazole to clozapine may be particularly effective in reversing metabolic effects.27,28 
International consensus guidelines recommend (after optimising plasma levels) tailoring 
augmentation agent choice to residual symptoms, and adding amisulpride or aripiprazole 
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for positive symptoms, antidepressants for negative symptoms, and mood stabilisers for 
suicidal ideation or aggression.24 Recent data on cariprazine suggest particular benefit 
on negative symptoms unresponsive to clozapine.29–32

Table  1.52 shows suggested treatment options (in alphabetical order) where 
3–6  months of optimised clozapine alone at maximum tolerated dose has provided 
unsatisfactory benefit.

Table 1.52  Suggested options for augmenting clozapine.

Option Comment

Add amisulpride33–40

(400–800mg/day)
Some evidence and experience suggest that amisulpride augmentation may be 
worthwhile. Five small RCTs (not all positive), the largest of which showed some benefit 
to positive symptoms and cognition, two of which found an increased adverse-effect 
burden, including cardiac adverse effects.41,42 May allow clozapine dose reduction.43

Add antipsychotic  
long-acting injection15,44–48

Case series and observational studies suggest benefits to residual symptoms as well as 
number and length of hospitalisations. Appears to be well tolerated. Does not protect 
against relapse if clozapine is not taken.

Add aripiprazole27,49–52

(15–30mg/day)
Very limited evidence of therapeutic benefit, although a meta-analysis suggests some 
effect.53 Reduces weight and LDL cholesterol.53 LAI has been used.54,55

Add cariprazine56 Three small case series and one pilot study suggest benefit, particularly for negative 
symptoms.29–32 Two case reports of worsening psychosis.57

Add haloperidol51,58,59

(2–3mg/day)
Modest evidence of benefit

Add lamotrigine60–62

(25–300mg/day)
May be useful in partial or non-responders. May reduce alcohol consumption.63 
Several equivocal reports.64–66 Some meta-analyses suggest moderate effect size67 but 
this is largely influenced by two outlying studies.68

Add lurasidone32,69 One case series, one retrospective chart review and a case report. Appears to be well 
tolerated.

Add omega-3 
triglycerides70,71

(2–3g EPA daily)

Modest, and somewhat contested, evidence to support efficacy in non- or partial 
responders to antipsychotics, including clozapine

Add risperidone72,73

(2–6mg/day)
Supported by an RCT but there are also two negative RCTs, each with minuscule 
response rates.74,75 Small number of reports of increases in clozapine plasma levels. LAI 
also an option.55,76 Paliperidone LAI has also been used.48,55

Add sodium valproate68,77

(400–800mg/day)
Pooled effects from five Chinese RCTs68 suggest improvement in positive symptoms, 
although studies are mostly of poor quality. Cochrane suggests benefit of adding 
valproate to antipsychotics in general, especially for excitement and aggression.78

Add sulpiride79

(400mg/day)
May be useful in partial or non-responders. Supported by a single randomised trial in 
English and three in Chinese.80 Overall effect modest.

Add topiramate81–85

(50–300mg/day)
Two positive RCTs, two negative. Can worsen psychosis in some.61,86 Two meta-
analyses including hitherto unknown Chinese data68,87 suggested robust effect on 
positive and negative symptoms, substantial weight loss but often with psychomotor 
slowing and attention difficulties.

Add ziprasidone88–91

(80–160mg/day)
Supported by three RCTs.91,92 Associated with QTc prolongation. Rarely used.

Note: consider the use of mood stabilisers and/or antidepressants especially where mood disturbance is thought  
to contribute to symptoms.93–95

EPA, eicosapentaenoic acid; LAI, long-acting injection; LDL, low-density lipoprotein.
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Other options include adding pimozide, olanzapine or sertindole. None is recom-
mended: pimozide and sertindole have important cardiac toxicity and the addition of 
olanzapine is poorly supported96 and likely to exacerbate metabolic adverse effects. 
Studies of pimozide97,98 and sertindole99 have shown no effect. One small RCT supports 
the use of Ginkgo biloba100 and another two support the use of memantine.101,102 
Another study suggests possible benefit of augmentation with acetyl-L-carnitine103 and 
a case study reports good outcome with thyroxine.104 A single RCT describes successful 
use of sodium benzoate.105 Minocycline is probably not effective.77,106 Glycine may be 
effective for positive symptoms, but studies are of poor quality.107 A small case series  
(n = 6) found benefit from adding pimavanserin.108 N-acetylcysteine is probably of no 
benefit.109–111

References
1.	 Taylor D, et al. A prescription survey of the use of atypical antipsychotics for hospital inpatients in the United Kingdom. Int J Psychiatry Clin 

Pract 2000; 4:41–46.

2.	 Murphy B, et al. Maintenance doses for clozapine. Psychiatr Bull 1998; 22:12–14.

3.	 Taylor D. Pharmacokinetic interactions involving clozapine. Br J Psychiatry 1997; 171:109–112.

4.	 Lane HY, et al. Effects of gender and age on plasma levels of clozapine and its metabolites: analyzed by critical statistics. J Clin Psychiatry 

1999; 60:36–40.

5.	 Taylor D, et al. Predicting clozapine dose required to achieve a therapeutic plasma concentration: a comparison of a population algorithm 

and three algorithms based on gene variant models. J Psychopharmacol 2023; 37:1030–1039.

6.	 Taylor D, et al. The use of clozapine plasma levels in optimising therapy. Psychiatr Bull 1995; 19:753–755.

7.	 Spina E, et al. Relationship between plasma concentrations of clozapine and norclozapine and therapeutic response in patients with schizo-

phrenia resistant to conventional neuroleptics. Psychopharmacology 2000; 148:83–89.

8.	 Perry PJ. Therapeutic drug monitoring of antipsychotics. Psychopharmacol Bull 2001; 35:19–29.

9.	 Kronig MH, et  al. Plasma clozapine levels and clinical response for treatment-refractory schizophrenic patients. Am J Psychiatry 1995; 

152:179–182.

10.	 Polcwiartek C, et al. The clinical potentials of adjunctive fluvoxamine to clozapine treatment: a systematic review. Psychopharmacology 

(Berl) 2016; 233:741–750.

11.	 Leising J, et  al. High-dose fluvoxamine augmentation to clozapine in treatment-resistant psychosis. J Clin Psychopharmacol 2021; 

41:186–190.

12.	 Watras M, et al. A therapeutic interaction between cimetidine and clozapine: case study and review of the literature. Ther Adv Psychopharmacol 

2013; 3:294–297.

13.	 Gee S, et al. Optimising treatment of schizophrenia: the role of adjunctive fluvoxamine. Psychopharmacology (Berl) 2016; 233:739–740.

14.	 Schoretsanitis G, et al. A comprehensive review of the clinical utility of and a combined analysis of the clozapine/norclozapine ratio in thera-

peutic drug monitoring for adult patients. Expert Rev Clin Pharmacol 2019; 12:603–621.

15.	 Chakrabarti S. Clozapine resistant schizophrenia: newer avenues of management. World J Psychiatry 2021; 11:429–448.

16.	 Etchecopar-Etchart D, et  al. Comprehensive evaluation of 45 augmentation drugs for schizophrenia: a network meta-analysis. 

EClinicalMedicine 2024; 69:102473.

17.	 Mishra A, et al. Augmentation strategies for partial or non-responders to clozapine in patients with schizophrenia: a Bayesian network meta-

analysis of randomized controlled trials. Clin Psychopharmacol Neurosci 2024; 22:232–252.

18.	 Grover S, et  al. Augmentation strategies for clozapine resistance: a systematic review and meta-analysis. Acta Neuropsychiatr 2023; 

35:65–75.

19.	 Yeh TC, et al. Pharmacological and nonpharmacological augmentation treatments for clozapine-resistant schizophrenia: a systematic review 

and network meta-analysis with normalized entropy assessment. Asian J Psychiatr 2023; 79:103375.

20.	 Barbui C, et al. Does the addition of a second antipsychotic drug improve clozapine treatment? Schizophr Bull 2009; 35:458–468.

21.	 Paton C, et al. Augmentation with a second antipsychotic in patients with schizophrenia who partially respond to clozapine: a meta-analysis. 

J Clin Psychopharmacol 2007; 27:198–204.

22.	 Taylor D, et al. Augmentation of clozapine with a second antipsychotic: a meta analysis. Acta Psychiatr Scand 2012; 125:15–24.

23.	 Bartoli F, et al. Adjunctive second-generation antipsychotics for specific symptom domains of schizophrenia resistant to clozapine: a meta-

analysis. J Psychiatr Res 2019; 108:24–33.

24.	 Wagner E, et al. Clozapine combination and augmentation strategies in patients with schizophrenia: recommendations from an international 

expert survey among the Treatment Response and Resistance in Psychosis (TRRIP) working group. Schizophr Bull 2020; 46:1459–1470.

25.	 Demjaha A, et al. Dopamine synthesis capacity in patients with treatment-resistant schizophrenia. Am J Psychiatry 2012; 169:1203–1210.

26.	 Demjaha A, et al. Antipsychotic treatment resistance in schizophrenia associated with elevated glutamate levels but normal dopamine func-

tion. Biol Psychiatry 2014; 75:e11–e13.

27.	 Fleischhacker WW, et al. Effects of adjunctive treatment with aripiprazole on body weight and clinical efficacy in schizophrenia patients 

treated with clozapine: a randomized, double-blind, placebo-controlled trial. Int J Neuropsychopharmacol 2010; 13:1115–1125.

28.	 Correll CU, et al. Selective effects of individual antipsychotic cotreatments on cardiometabolic and hormonal risk status: results from a  

systematic review and meta-analysis. Schizophr Bull 2013; 39 Suppl 1:S29–S30.



Schizophrenia and related psychoses 223

C
H

A
PT

ER
 1

29.	 Oloyede E, et  al. Clozapine augmentation with cariprazine for negative symptoms: a case series and literature review. Ther Adv 

Psychopharmacol 2022; 12:20451253211066642.

30.	 Berardis D, et  al. Cariprazine add-on in inadequate clozapine response: a report on two cases. Clin Psychopharmacol Neurosci 2021; 

19:174–178.

31.	 Pappa S, et al. Efficacy and safety of cariprazine augmentation in patients treated with clozapine: a pilot study. Ther Adv Psychopharmacol 

2022; 12:20451253221132087.

32.	 Siwek M, et al. Cariprazine augmentation of clozapine in schizophrenia—a retrospective chart review. Front Pharmacol 2024; 14:1321112.

33.	 Matthiasson P, et al. Relationship between dopamine D2 receptor occupancy and clinical response in amisulpride augmentation of clozapine 

non-response. J Psychopharmacol 2001; 15:S41.

34.	 Munro J, et al. Amisulpride augmentation of clozapine: an open non-randomized study in patients with schizophrenia partially responsive to 

clozapine. Acta Psychiatr Scand 2004; 110:292–298.

35.	 Zink M, et al. Combination of clozapine and amisulpride in treatment-resistant schizophrenia: case reports and review of the literature. 

Pharmacopsychiatry 2004; 37:26–31.

36.	 Ziegenbein M, et al. Augmentation of clozapine with amisulpride in patients with treatment-resistant schizophrenia: an open clinical study. 

German J Psychiatry 2006; 9:17–21.

37.	 Kampf P, et  al. Augmentation of clozapine with amisulpride: a promising therapeutic approach to refractory schizophrenic symptoms. 

Pharmacopsychiatry 2005; 38:39–40.

38.	 Assion HJ, et al. Amisulpride augmentation in patients with schizophrenia partially responsive or unresponsive to clozapine: a randomized, 

double-blind, placebo-controlled trial. Pharmacopsychiatry 2008; 41:24–28.

39.	 Poonia S, et  al. Amisulpride augmentation of clozapine in clozapine-resistant schizophrenia: a case series. Can J Hosp Pharm 2022; 

75:234–238.

40.	 Zhu MH, et al. Amisulpride augmentation therapy improves cognitive performance and psychopathology in clozapine-resistant treatment-

refractory schizophrenia: a 12-week randomized, double-blind, placebo-controlled trial. Mil Med Res 2022; 9:59.

41.	 Barnes TR, et al. Amisulpride augmentation in clozapine-unresponsive schizophrenia (AMICUS): a double-blind, placebo-controlled, ran-

domised trial of clinical effectiveness and cost-effectiveness. Health Technol Assess 2017; 21:1–56.

42.	 Barnes TRE, et al. Amisulpride augmentation of clozapine for treatment-refractory schizophrenia: a double-blind, placebo-controlled trial. 

Ther Adv Psychopharmacol 2018; 8:185–197.

43.	 Croissant B, et al. Reduction of side effects by combining clozapine with amisulpride: case report and short review of clozapine-induced 

hypersalivation – a case report. Pharmacopsychiatry 2005; 38:38–39.

44.	 Oloyede E, et al. Clozapine augmentation with long-acting antipsychotic injections: a case series and systematic review. Acta Psychiatr Scand 

2023; 148:538–552.

45.	 Joo SW, et al. Comparative effectiveness of antipsychotic monotherapy and polypharmacy in schizophrenia patients with clozapine treat-

ment: a nationwide, health insurance data-based study. Eur Neuropsychopharmacol 2022; 59:36–44.

46.	 Nováková M, et al. Potential impact on mental health in patients with treatment-resistant schizophrenia: clozapine augmentation with long-

acting parenteral antipsychotics: a case series. Ceska Slov Farm 2024; 72:277–287.

47.	 Mukherjee H, et al. Predictors of functioning and clinical outcomes in inpatient with schizophrenia on clozapine augmented with antipsy-

chotics. Australas Psychiatry 2022; 30:100–104.

48.	 Bioque M, et al. Clozapine and paliperidone palmitate antipsychotic combination in treatment-resistant schizophrenia and other psychotic 

disorders: a retrospective 6-month mirror-image study. Eur Psychiatry 2020; 63:e71.

49.	 Chang JS, et al. Aripiprazole augmentation in clozapine-treated patients with refractory schizophrenia: an 8-week, randomized, double-blind, 

placebo-controlled trial. J Clin Psychiatry 2008; 69:720–731.

50.	 Muscatello MR, et al. Effect of aripiprazole augmentation of clozapine in schizophrenia: a double-blind, placebo-controlled study. Schizophr 

Res 2011; 127:93–99.

51.	 Cipriani A, et al. Aripiprazole versus haloperidol in combination with clozapine for treatment-resistant schizophrenia: a 12-month, rand-

omized, naturalistic trial. J Clin Psychopharmacol 2013; 33:533–537.

52.	 Tiihonen J, et al. Association of antipsychotic polypharmacy vs monotherapy with psychiatric rehospitalization among adults with schizo-

phrenia. JAMA Psychiatry 2019; 76:499–507.

53.	 Srisurapanont M, et al. Efficacy and safety of aripiprazole augmentation of clozapine in schizophrenia: a systematic review and meta-analysis 

of randomized-controlled trials. J Psychiatr Res 2015; 62:38–47.

54.	 Balcioglu YH, et al. One plus one sometimes equals more than two: long-acting injectable aripiprazole adjunction in clozapine-resistant 

schizophrenia. Clin Neuropharmacol 2020; 43:166–168.

55.	 Grimminck R, et al. Combination of clozapine with long-acting injectable antipsychotics in treatment-resistant schizophrenia: preliminary 

evidence from health care utilization indices. Prim Care Companion CNS Disord 2020; 22:19m02560.

56.	 Karoline RD, et al. Cariprazine augmentation in a patient with clozapine-resistant schizophrenia. Ind Psychiatry J 2023; 32:S279–S280.

57.	 Weise J, et al. Add-on cariprazine in patients with long-term clozapine treatment and treatment resistant schizophrenia: two cases of psychotic 

deterioration and Pisa syndrome. Clin Psychopharmacol Neurosci 2022; 20:398–401.

58.	 Rajarethinam R, et al. Augmentation of clozapine partial responders with conventional antipsychotics. Schizophr Res 2003; 60:97–98.

59.	 Barbui C, et al. Aripiprazole versus haloperidol in combination with clozapine for treatment-resistant schizophrenia in routine clinical care: 

a randomized, controlled trial. J Clin Psychopharmacol 2011; 31:266–273.

60.	 Dursun SM, et al. Clozapine plus lamotrigine in treatment-resistant schizophrenia. Arch Gen Psychiatry 1999; 56:950.

61.	 Dursun SM, et al. Augmenting antipsychotic treatment with lamotrigine or topiramate in patients with treatment-resistant schizophrenia:  

a naturalistic case-series outcome study. J Psychopharmacol 2001; 15:297–301.



224 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 1

62.	 Tiihonen J, et al. Lamotrigine in treatment-resistant schizophrenia: a randomized placebo-controlled crossover trial. Biol Psychiatry 2003; 

54:1241–1248.

63.	 Kalyoncu A, et al. Use of lamotrigine to augment clozapine in patients with resistant schizophrenia and comorbid alcohol dependence: a 

potent anti-craving effect? J Psychopharmacol 2005; 19:301–305.

64.	 Goff DC, et  al. Lamotrigine as add-on therapy in schizophrenia: results of 2 placebo-controlled trials. J Clin Psychopharmacol 2007; 

27:582–589.

65.	 Heck AH, et al. Addition of lamotrigine to clozapine in inpatients with chronic psychosis. J Clin Psychiatry 2005; 66:1333.

66.	 Vayisoglu S, et al. Lamotrigine augmentation in patients with schizophrenia who show partial response to clozapine treatment. Schizophr Res 

2013; 143:207–214.

67.	 Tiihonen J, et al. The efficacy of lamotrigine in clozapine-resistant schizophrenia: a systematic review and meta-analysis. Schizophr Res 2009; 

109:10–14.

68.	 Zheng W, et al. Clozapine augmentation with antiepileptic drugs for treatment-resistant schizophrenia: a meta-analysis of randomized con-

trolled trials. J Clin Psychiatry 2017; 78:e498–e505.

69.	 Olivola M, et  al. Lurasidone augmentation of clozapine in refractory schizophrenia: a case series. J Clin Psychopharmacol 2023; 

43:157–160.

70.	 Peet M, et al. Double-blind placebo controlled trial of N-3 polyunsaturated fatty acids as an adjunct to neuroleptics. Schizophr Res 1998; 

29:160–161.

71.	 Puri BK, et al. Sustained remission of positive and negative symptoms of schizophrenia following treatment with eicosapentaenoic acid. Arch 

Gen Psychiatry 1998; 55:188–189.

72.	 Josiassen RC, et al. Clozapine augmented with risperidone in the treatment of schizophrenia: a randomized, double-blind, placebo-controlled 

trial. Am J Psychiatry 2005; 162:130–136.

73.	 Raskin S, et al. Clozapine and risperidone: combination/augmentation treatment of refractory schizophrenia: a preliminary observation. Acta 

Psychiatr Scand 2000; 101:334–336.

74.	 Anil Yagcioglu AE, et al. A double-blind controlled study of adjunctive treatment with risperidone in schizophrenic patients partially respon-

sive to clozapine: efficacy and safety. J Clin Psychiatry 2005; 66:63–72.

75.	 Honer WG, et al. Clozapine alone versus clozapine and risperidone with refractory schizophrenia. N Engl J Med 2006; 354:472–482.

76.	 Se HK, et al. The combined use of risperidone long-acting injection and clozapine in patients with schizophrenia non-adherent to clozapine: 

a case series. J Psychopharmacol 2010; 24:981–986.

77.	 Siskind DJ, et  al. Augmentation strategies for clozapine refractory schizophrenia: a systematic review and meta-analysis. Aust N Z J 

Psychiatry 2018; 52:751–767.

78.	 Wang Y, et al. Valproate for schizophrenia. Cochrane Database Syst Rev 2016; 11:CD004028.

79.	 Shiloh R, et al. Sulpiride augmentation in people with schizophrenia partially responsive to clozapine. A double-blind, placebo-controlled 

study. Br J Psychiatry 1997; 171:569–573.

80.	 Wang J, et al. Sulpiride augmentation for schizophrenia. Schizophr Bull 2010; 36:229–230.

81.	 Tiihonen J, et al. Topiramate add-on in treatment-resistant schizophrenia: a randomized, double-blind, placebo-controlled, crossover trial. 

J Clin Psychiatry 2005; 66:1012–1015.

82.	 Afshar H, et  al. Topiramate add-on treatment in schizophrenia: a randomised, double-blind, placebo-controlled clinical trial.  

J Psychopharmacol 2009; 23:157–162.

83.	 Muscatello MR, et al. Topiramate augmentation of clozapine in schizophrenia: a double-blind, placebo-controlled study. J Psychopharmacol 

2011; 25:667–674.

84.	 Hahn MK, et  al. Topiramate augmentation in clozapine-treated patients with schizophrenia: clinical and metabolic effects. J Clin 

Psychopharmacol 2010; 30:706–710.

85.	 Behdani F, et al. Effect of topiramate augmentation in chronic schizophrenia: a placebo-controlled trial. Arch Iran Med 2011; 14:270–275.

86.	 Millson RC, et al. Topiramate for refractory schizophrenia. Am J Psychiatry 2002; 159:675.

87.	 Zheng W, et al. Efficacy and safety of adjunctive topiramate for schizophrenia: a meta-analysis of randomized controlled trials. Acta Psychiatr 

Scand 2016; 134:385–398.

88.	 Zink M, et al. Combination of ziprasidone and clozapine in treatment-resistant schizophrenia. Hum Psychopharmacol 2004; 19:271–273.

89.	 Ziegenbein M, et al. Clozapine and ziprasidone: a useful combination in patients with treatment-resistant schizophrenia. J Neuropsychiatry 

Clin Neurosci 2006; 18:246–247.

90.	 Ziegenbein M, et  al. Combination of clozapine and ziprasidone in treatment-resistant schizophrenia: an open clinical study. Clin 

Neuropharmacol 2005; 28:220–224.

91.	 Zink M, et al. Efficacy and tolerability of ziprasidone versus risperidone as augmentation in patients partially responsive to clozapine: a 

randomised controlled clinical trial. J Psychopharmacol 2009; 23:305–314.

92.	 Muscatello MR, et al. Augmentation of clozapine with ziprasidone in refractory schizophrenia: a double-blind, placebo-controlled study.  

J Clin Psychopharmacol 2014; 34:129–133.

93.	 Citrome L. Schizophrenia and valproate. Psychopharmacol Bull 2003; 37 Suppl 2:74–88.

94.	 Tranulis C, et al. Somatic augmentation strategies in clozapine resistance: what facts? Clin Neuropharmacol 2006; 29:34–44.

95.	 Suzuki T, et al. Augmentation of atypical antipsychotics with valproic acid. An open-label study for most difficult patients with schizophrenia. 

Hum Psychopharmacol 2009; 24:628–638.

96.	 Gupta S, et al. Olanzapine augmentation of clozapine. Ann Clin Psychiatry 1998; 10:113–115.

97.	 Friedman JI, et al. Pimozide augmentation of clozapine inpatients with schizophrenia and schizoaffective disorder unresponsive to clozapine 

monotherapy. Neuropsychopharmacology 2011; 36:1289–1295.



Schizophrenia and related psychoses 225

C
H

A
PT

ER
 1

98.	Gunduz-Bruce H, et  al. Efficacy of pimozide augmentation for clozapine partial responders with schizophrenia. Schizophr Res 2013; 

143:344–347.

99.	Nielsen J, et al. Augmenting clozapine with sertindole: a double-blind, randomized, placebo-controlled study. J Clin Psychopharmacol 2012; 

32:173–178.

100.	 Doruk A, et al. A placebo-controlled study of extract of ginkgo biloba added to clozapine in patients with treatment-resistant schizophrenia. 

Int Clin Psychopharmacol 2008; 23:223–227.

101.	 de Lucena D, et al. Improvement of negative and positive symptoms in treatment-refractory schizophrenia: a double-blind, randomized, 

placebo-controlled trial with memantine as add-on therapy to clozapine. J Clin Psychiatry 2009; 70:1416–1423.

102.	 Veerman SR, et al. Adjunctive memantine in clozapine-treated refractory schizophrenia: an open-label 1-year extension study. Psychol Med 

2017; 47:363–375.

103.	 Bruno A, et al. Acetyl-L-carnitine augmentation of clozapine in partial-responder schizophrenia: a 12-week, open-label uncontrolled pre-

liminary study. Clin Neuropharmacol 2016; 39:277–280.

104.	 Seddigh R, et al. Levothyroxine augmentation in clozapine resistant schizophrenia: a case report and review. Case Rep Psychiatry 2015; 

2015:678040.

105.	 Lin CH, et al. Sodium benzoate, a D-amino acid oxidase inhibitor, added to clozapine for the treatment of schizophrenia: a randomized, 

double-blind, placebo-controlled trial. Biol Psychiatry 2018; 84:422–432.

106.	 Kelly DL, et  al. Adjunctive minocycline in clozapine-treated schizophrenia patients with persistent symptoms. J Clin Psychopharmacol 

2015; 35:374–381.

107.	 Correll CU, et al. Efficacy of 42 pharmacologic cotreatment strategies added to antipsychotic monotherapy in schizophrenia: systematic 

overview and quality appraisal of the meta-analytic evidence. JAMA Psychiatry 2017; 74:675–684.

108.	 Nasrallah HA, et al. Successful treatment of clozapine-nonresponsive refractory hallucinations and delusions with pimavanserin, a serotonin 

5HT-2A receptor inverse agonist. Schizophr Res 2019; 208:217–220.

109.	 Yolland CO, et  al. Meta-analysis of randomised controlled trials with N-acetylcysteine in the treatment of schizophrenia. Aust N Z J 

Psychiatry 2020; 54:453–466.

110.	 Neill E, et al. N-acetylcysteine (NAC) in schizophrenia resistant to clozapine: a double-blind, randomized, placebo-controlled trial targeting 

negative symptoms. Schizophr Bull 2022; 48:1263–1272.

111.	 Andrade C. Antipsychotic augmentation with N-acetylcysteine for patients with schizophrenia. J Clin Psychiatry 2022; 83:22f14664.



226 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 1

Alternatives to clozapine

Clozapine has the strongest evidence for efficacy for schizophrenia that has proved 
refractory to adequate trials of standard antipsychotic medication. About three-quarters 
of these patients are treatment resistant from the onset of illness.1 Where treatment 
resistance has been established, clozapine treatment should not be delayed or with-
held.2,3 The practice of using successive antipsychotic medications (or the latest) instead 
of clozapine is widespread but not supported by any research. Where clozapine cannot 
be used because of toxicity or patient refusal or unwillingness to comply with the man-
datory monitoring tests, other drugs or drug combinations may be tried (Table 1.53). 
In practice, outcome is usually disappointing and long-term data on efficacy and safety 
are generally lacking.

Available data do not allow any distinction between treatment regimens to be drawn, 
particularly choice of antipsychotic medication,4,5 but it seems wise to use single drugs 
before trying polypharmacy options. Olanzapine is perhaps the most often used antipsy-
chotic monotherapy, usually in doses above the licensed range. If this fails, then the addi-
tion of a second antipsychotic (amisulpride, for example) is a possible next step, although 
the risk–benefit balance of combined antipsychotic medication regimens remains 
unclear.6 In people who have stopped clozapine, clozapine reintroduction and olanzap-
ine are the only effective treatments.7 Among unconventional agents, minocycline and 
ondansetron have the advantage of low toxicity and good tolerability. With advances in 
the understanding of the neurobiology of TRS, non-dopaminergic treatments are an area 
of active research. Glutamatergic drugs such as evenamide8 (although bitopertin is inac-
tive),9 5HT2A inverse agonists,10 trace amine-associated receptor 1 (TAAR1) agonists and 
muscarinic receptor agonists such as xanomeline may hold some promise.11

Many of the treatments listed in Table 1.53 are somewhat experimental and some of 
the compounds difficult to obtain (e.g. glycine, D-serine, sarcosine, etc.). Before using 
any of the regimens outlined, readers should consult the primary literature cited. 
Particular care should be taken to inform patients where prescribing is off-label and to 
ensure that they understand the potential adverse effects of the more experimental 
treatments.

Table 1.53  Alternatives to clozapine (treatments are listed in alphabetical order – no preference is implied by 
position in table).

Treatment Comments

Allopurinol
300–600mg/day  
(+ antipsychotic)12–15

Increases adenosinergic transmission, which may reduce effects of dopamine. Three 
positive RCTs.12,13,15

Amisulpride16

(up to 1200mg/day)
Single, small open study

Antipsychotic 
polypharmacy

Various antipsychotics in combination have been used. Data are limited, mainly in 
the form of case reports, open and naturalistic studies. RCTs show no advantage for 
polypharmacy over monotherapy.17

Aripiprazole18,19

(15–30mg/day)
Single RCT indicating moderate effect in patients resistant to risperidone or 
olanzapine (+ others). Higher doses (60mg/day) have been used.20
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Table 1.53  (Continued)

Treatment Comments

Asenapine
(+ antipsychotic)21

A post-hoc analysis of a phase III extension study showed that add-on asenapine 
may be beneficial in some patients with TRS

Blonanserin
(+ antipsychotic)22

Atypical antipsychotic licensed in Japan and Korea. A retrospective cohort study 
involving 69 patients showed improved PANSS scores with add-on blonanserin23

Cariprazine
(+ antipsychotic)24–26

Case reports of successful use of cariprazine as monotherapy or as add-on

CBT27 Non-drug therapies should always be considered28

Deep brain stimulation Effectiveness of nucleus accumbens and subgenual anterior cingulate cortex 
targeted deep brain stimulation demonstrated in 4 of 7 patients with TRS29

D–Alanine
100mg/kg/day  
(+ antipsychotic)30

Glycine (NMDA) agonist. One positive RCT.

D–Serine
30mg/kg/day (+ olanzapine)31

Glycine (NMDA) agonist. One positive RCT.

D–Serine
up to 3g as monotherapy32

Improved negative symptoms in one RCT, but inferior to high-dose olanzapine for 
treatment of positive symptoms

ECT33 Open studies suggest moderate effect, as does a retrospective study.34 Often 
reserved for last-line treatment in practice but can be successful in the short35 and 
long36 term. A 2024 RCT was negative.37

Estradiol
100–200mcg transdermal/day 
(+ antipsychotic)38

Oestrogens may be psychoprotective and/or antipsychotic in women of child-
bearing age especially on positive symptoms, at higher doses.39 Contraindications 
include being post-menopausal, history of VTE, stroke, breast cancer, migraine with 
aura. Unopposed estradiol increases risk of endometrial hyperplasia and 
malignancy – consult an endocrinologist. Evidence in men is lacking.

Famotidine
100mg bd + antipsychotic40

H2 antagonist. One short (4-week) RCT suggested some benefit in overall PANSS 
and CGI scale scores.

Ginkgo biloba
(+ antipsychotic)41

A systematic review of studies published in China showed improvements in total 
and negative symptoms

Lurasidone
up to 240mg/day42  
(+ vortioxetine)

One RCT comparing standard with high-dose lurasidone produced comparable 
improvements in TRS when given up to 24 weeks.43 Appears to be well tolerated. 
The addition of vortioxetine to lurasidone was effective in a small case series.44

Memantine
20mg/day  
(+ antipsychotic)45–47

Memantine is an NMDA antagonist. Two RCTs. The larger of the two (n = 138) was 
negative. In the smaller (n = 21), memantine improved positive and negative 
symptoms when added to clozapine. In another study in non-refractory 
schizophrenia, memantine improved negative symptoms when added to risperidone.

Minocycline
200mg/day  
(+ antipsychotic)48,49

May be anti-inflammatory and neuroprotective. One open study (n = 22) and one 
RCT (n = 54) suggest good effect on negative and cognitive symptoms. Also, one 
RCT (n = 52) of augmentation of clozapine showed improvement in some 
symptoms.50 RCT evidence of neuroprotective effect in early psychosis.51

Mirtazapine
30mg/day  
(+ antipsychotic)52–54

Two RCTs, one negative,53 one positive.52 Effect seems to be mainly on positive 
symptoms.

N–acetylcysteine
2g/day (+ antipsychotic)40

One RCT suggests small benefits in negative symptoms and rates of akathisia. Another 
RCT showed benefits in chronic schizophrenia.55 Case study of successful use of 
600mg/day.56 A large RCT failed to show any benefit when added to clozapine.57

(Continued)
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Table 1.53  (Continued)

Treatment Comments

Olanzapine58–63

5–25mg/day
Supported by some well-conducted trials but clinical experience disappointing. 
Some patients show moderate response.

Olanzapine
30–60mg/day

High-dose olanzapine is more effective than other non-clozapine antipsychotics.64 
High-dose olanzapine is not atypical65 and can be poorly tolerated66 with gross 
metabolic changes.67

Olanzapine + glycine68

(0.8g/kg/day)
Small, double-blind crossover trial suggests clinically relevant improvement in 
negative symptoms

Olanzapine + 
lamotrigine66,69

(up to 400mg/day)

Reports contradictory and rather unconvincing. Reasonable theoretical basis for 
adding lamotrigine which is usually well tolerated.

Ondansetron
8mg/day (+ antipsychotic)

A systematic review of RCTs showed improvements in negative symptoms and 
general psychopathology. Effect on cognition inconclusive.70

Paliperidone
LAI

Improvement in endocrine and hepatic parameters and lower antipsychotic 
exposure in a small number of patients switched from clozapine to paliperidone 
3-monthly. No data on clinical outcomes.71

Pimavanserin
(+ antipsychotics)

Clinical improvement with pimavanserin alone or as adjunct to clozapine or other 
antipsychotics in 10 patients, 6 of whom had failed to respond to clozapine72

Propentofylline + 
risperidone73

(900mg + 6mg/day)

One RCT suggests some activity against positive symptoms

Quetiapine74–77 Very limited evidence and clinical experience not encouraging. High doses 
(>1200mg/day) have been used but are no more effective.78

Raloxifene
60–120mg/day  
(+ antipsychotic)39

Selective oestrogen receptor modulator. May offer benefits of estradiol without 
long-term risks, but sexual dysfunction and weight gain may occur.39 Data in 
non-treatment resistance are rather conflicting, with two overlapping positive 
trials79,80 and one negative trial.81 One positive RCT in refractory psychosis in 
women.82 Evidence in men is lacking.

Riluzole
100mg/day + risperidone up 
to 6mg/day83

Glutamate modulating agent. One RCT demonstrated improvement in negative 
symptoms.

Risperidone84–86

4–8mg/day
Doubtful efficacy in true TRS but some supporting evidence. May also be tried in 
combination with glycine68 or lamotrigine60 or indeed with other SGAs.87

Risperidone LAI
50/100mg 2/5288

One RCT showing good response for both doses in refractory schizophrenia. Plasma 
levels for 100mg dose similar to 6–8mg/day oral risperidone.

Ritanserin + risperidone
(12mg + 6mg/day)

5HT2A/2C antagonist. One RCT suggests small effect on negative symptoms.

Sarcosine (2g/day)89,90

(+ antipsychotic)
Enhances glycine action. Supported by two RCTs. Benefits may be in patients with 
non-TRS.91

Sertindole92

(12–24mg/day)
One large RCT (conducted in 1996–68 but published in 2011) suggested good 
effect and equivalence to risperidone. Around half of subjects responded. Another 
RCT93 showed no effect at all when added to clozapine. Little experience in practice.

Topiramate (300mg/day)
(+ antipsychotic)94

Small effect shown in single RCT. Induces weight loss. Cognitive adverse effects 
likely. Teratogenic.

(Continued)
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Summary of alternatives to clozapine

Table 1.54 provides a summary of alternatives to clozapine in refractory schizophrenia.

Table 1.54  Summary of alternatives to clozapine in refractory schizophrenia.

Treatment Examples Comments
Strength of 
evidence

Monotherapy using 
non-clozapine 
antipsychotics in 
standard or high doses

Aripiprazole 15–30mg daily
Olanzapine 25–60mg daily

Evidence of efficacy for any antipsychotic 
other than clozapine in refractory 
schizophrenia is controversial. Some data 
suggest efficacy for olanzapine above 
licensed doses but at the risk of metabolic 
adverse effects.

Weak +

Non-clozapine 
antipsychotic 
polypharmacy

Amisulpride + olanzapine, 
quetiapine + amisulpride, 
aripiprazole + olanzapine, 
and various other 
combinations

Polypharmacy is common in clinical 
practice. Evidence from controlled studies 
limited but open studies and real-world 
data suggest some effectiveness. Burden 
of adverse effects is increased.

Weak +

Anti-inflammatory 
agents as adjuncts to 
antipsychotics

N-acetylcysteine, NSAIDs, 
minocycline, oestrogens, 
aspirin, omega-3 fatty acids

A heterogeneous group of medicinal 
agents with inflammatory properties have 
been tried as adjuncts. Possible benefits 
in negative and cognitive symptoms but 
sample sizes have been small.

Very weak ±

NMDA receptor 
modulators as adjuncts

Memantine, glycine, D-serine 
and sarcosine

Rarely used in clinical practice. May have 
some benefit in negative symptoms.

Very weak ±

Treatment Comments

Transcranial magnetic 
stimulation95,96

Conflicting results

Ursodeoxycholic acid97 Single case reports

Valproate98 Doubtful effect but may be useful where there is a clear affective component

Yokukansan
(+ antipsychotic)99

Japanese herbal medicine, partial agonist at D2 and 5HT1A, antagonist at 5HT2A and 
glutamate receptors. Potential small benefit in excitement/hostility symptoms. 
Another 12-week double-blind placebo-controlled RCT showed modest 
symptomatic improvement.100

Ziprasidone
80–160mg/day101–103

Two good RCTs. One103 suggests superior efficacy to chlorpromazine in refractory 
schizophrenia, the other101 suggests equivalence to clozapine in subjects with 
treatment intolerance/resistance. Disappointing results in practice. Supratherapeutic 
doses offer no advantage.104

Zotepine
300mg/day+105

One study showed that some patients do not deteriorate when switched from 
clozapine to zotepine

CGI, Clinical Global Impression; LAI, long-acting injection; NMDA, N-methyl-D-aspartate; PANSS, Positive and 
Negative Syndrome Scale; TRS, treatment-resistant schizophrenia; VTE, venous thromboembolism.

Table 1.53  (Continued )
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Restarting clozapine after a break in treatment

Interruptions in clozapine treatment are commonplace.1 Patients prescribed clozapine 
should be advised to contact their prescriber if they stop taking the medication. This is 
partly because, if clozapine treatment is stopped abruptly, there is a need to monitor for 
symptoms of cholinergic rebound, such as nausea, vomiting, diarrhoea, sweating and 
headache,2,3 as well as the possible emergence of dystonias, dyskinesias and catatonic 
symptoms.4–7 If the last dose of clozapine was more than 48 hours ago, it should be re-
introduced using a suitable dosage titration schedule.8

Depending on the time since clozapine was last taken, it may be feasible to re-titrate 
the dose to a therapeutic level more rapidly than is recommended for initial treatment. 
While there is some evidence to suggest that faster titrations may be safe in those 
patients naïve to clozapine2 as well as those re-starting it,3 there is the risk that such 
schedules could lead to drug discontinuation because of adverse effects. The risk of 
myocarditis, pneumonia, agranulocytosis and seizures, as well as the occurrence of 
adverse effects such as tachycardia and orthostatic hypotension, are probably reduced 
with slower initial titration schedules,8,9 and the same may apply to restarting. More 
cautious dosage titration will be appropriate for certain patients, such as those who are 
elderly, people with Parkinson’s disease and outpatients starting clozapine who 
are uncertain about the potential benefits of the medication.10–12 Furthermore, there is 
some evidence that tolerance to the effects of clozapine is lost after only a few weeks,13,14 
so people who have missed clozapine treatment for more than a week should probably 
restart clozapine as if it were being initiated for the first time.

Restarting clozapine after gaps of various lengths should take account of the need 
to regain antipsychotic activity with clozapine while ensuring safety during titra-
tion. Examples of slow, fast and ultra-fast titration schedules are available15 but it 
is probably best to individualise titration according to patient tolerability. A key 
element is flexibility: the dosage schedule prescribed for a patient will depend upon 
how previous dosages within the schedule are tolerated. In broad terms, this means 
starting with 12.5mg and increasing to 25mg for the next dose if the initial dose 
caused no adverse effects, such as sedation, increased heart rate or lowered blood 
pressure. If the 25mg dose is well tolerated then 50mg can be given for the next 
dose, and so on. In other words, the dose is doubled each time until the target daily 
dosage is reached (which is likely to be the dose the patient was taking before the 
break in medication).

Twice daily dosing allows for a faster rate of titration than once daily dosing. Some 
centres use three times daily dosing, which allows for even quicker titration but may 
increase the risk of adverse effects caused by accumulation. For example, if a patient 
were to receive 12.5mg, 25mg and 50mg doses of clozapine on the first day of re-
titration, then each successive dose would be added to what remains of previous doses. 
Thus, the effect of the 50mg dose in this schedule would be greater than a single (i.e. 
stat) dose of 50mg. The same phenomenon occurs with twice daily dosing, but with 12 
hours between doses the contribution of the prior dose is more limited.

Where a given dose in the titration schedule is not tolerated, the next dose should 
usually be delayed and not increased (or possibly decreased). Therefore, it is usually 
better to prescribe a series of single ‘stat’ doses, one at a time, rather than write up a 
complete schedule of doses that may then have to be changed.
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Initiation of clozapine in the community

While in-patient initiation remains the main method of starting clozapine, community 
initiation is fairly common in many countries. The likelihood of successful titration is 
similar for both methods (about 60%),1 indicating that any risks associated with 
reduced monitoring frequency are offset by the relatively slower initiation schedules 
employed in the community.

Relative contraindications to community initiation

■■ History of uncontrolled seizures, significant cardiac disease, unstable diabetes, para-
lytic ileus, significant blood dyscrasia, neuroleptic malignant syndrome or other dis-
order that increases the risk of serious adverse effects (initiation with close monitoring 
in hospital may still be possible).

■■ Previous severe adverse effects on titration of clozapine or other antipsychotics.
■■ Unreliable or chaotic lifestyle that may affect adherence to the medication or the 
monitoring regimen.

■■ Significant abuse of alcohol or other drugs likely to increase the risk of adverse effects 
(e.g. cocaine).

Essential criteria for suitability for community initiation

■■ Is the patient likely to be adherent with oral medication and to monitoring requirements 
or is there support for these?

■■ Has the patient understood the need for regular physical monitoring and blood tests?
■■ Has the patient understood the possible adverse effects and what to do about them 
(particularly the rare but serious ones)?

■■ Is the patient readily contactable (e.g. in the event of a result that needs follow-up)?
■■ Is it possible for the patient to be seen weekly or more often during the early titration 
phase?

■■ Is the patient able to collect medication every week or can medication be delivered to 
their home?

■■ Is the patient likely to be able to seek help out-of-hours if they experience potentially 
serious adverse effects (e.g. indicators of myocarditis or infection such as fever, 
malaise, chest pain)?

■■ Has the patient understood what needs to be done in the event of an abnormal blood 
test (e.g. daily monitoring of FBC until normalisation in the case of a RED result)?

Initial work-up

To screen for risk factors and provide a baseline:

■■ Physical examination, FBC (see below), liver function tests, urea and electrolytes, 
lipids, glucose/HbA1c. Also, C-reactive protein (CRP), CK, troponin, beta-natriuretic 
peptide (BEN; as baseline for further tests).

■■ ECG: particularly to screen for evidence of past myocardial infarction or ventricular 
abnormality.
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■■ Echocardiogram if clinically indicated.
■■ Consider work-up for BEN where baseline neutrophil counts are low (see section on 
clozapine, neutropenia and lithium in this chapter). Genetic testing for BEN is also 
available (see section on clozapine: genetic testing for clozapine treatment in this 
chapter).

Mandatory blood monitoring and registration

■■ Register with the relevant monitoring service.
■■ Perform baseline blood tests (white cell and differential counts) before starting 
clozapine.

■■ Further blood testing continues weekly for the first 18 weeks and then every 2 weeks 
for the remainder of the year. After that, the blood monitoring is usually done monthly.

■■ Inform the patient’s GP.

Dosing

Starting clozapine in the community requires a slow and flexible titration schedule. 
Prior antipsychotics should be slowly discontinued during the titration phase (depots 
can usually be stopped at the start of titration). Clozapine can, of course, cause marked 
postural hypotension. The initial monitoring is partly aimed at detecting and managing 
this, partly at ensuring sedative effects are manageable.

There are two approaches to giving the first dose of clozapine in the community. One 
is to give the first dose in the morning in clinic and then monitor the patient for postural 
hypotension for at least 1 hour. If the dose is well tolerated, the patient is then allowed 
home with a dose to take before going to bed. The second approach involves giving the 
patient the first dose to take immediately before bed, thereby avoiding the need for 
close physical monitoring immediately after administration. All initiations should take 
place early in the week (e.g. on a Monday) so that adequate staffing and monitoring are 
assured. Unless there are significant concerns regarding tolerability (e.g. postural hypo-
tension), the 1-hour monitoring for morning doses in clinic can be omitted.

Previous guidelines2,3 recommended physical observations on 5  days/week during 
weeks one and two of community clozapine initiations, followed by 3 days/week for 
weeks three and four. A 2023 study showed that this frequency can be reduced when 
using a slower titration schedule.4 Example titration schedules for these two protocols are 
shown in Table 1.55. These dose increase schedules are examples and may need to be 
adjusted based on tolerability and target dose. Additional reviews may be necessary to 
manage adverse effects. The low-frequency monitoring (on the left of the table) is suitable 
for most patients and even lower frequency of monitoring may be feasible in some patients 
(e.g. re-titration of clozapine where the patient tolerated it well previously). The standard 
monitoring frequency is recommended for patients who may be more sensitive to adverse 
effects (e.g. female non-smokers) or who may struggle to adhere to frequent dose adjust-
ments. The two protocols do not differ in the frequency of physical monitoring after week 
four (i.e. both reduce to once a week). As with in-patient initiation, estimating the target 
dose for each individual patient is recommended before starting clozapine. This gives 
some idea of the likely duration of the titration schedule. Genetic testing appears to be the 
most accurate method of predicting an effective dose.5
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Table 1.55  Suggested titration regimens for initiation of clozapine in the community.

Day
Low-frequency  
monitoring

Morning 
dose (mg)

Evening 
dose (mg)

Standard-
frequency 
monitoring

Morning 
dose (mg)

Evening 
dose (mg)

Approximate 
percentage dose 
of previous 
antipsychotic

1 Mon #* 0 6.25 Mon #* 6.25 6.25 100

2 Tue 0 12.5 Tue # 6.25 12.5

3 Wed # 6.25 12.5 Wed # 12.5 12.5

4 Thu 6.25 25 Thu # 12.5 25

5 Fri # 12.5 25 Fri # 25 25

6 Sat 12.5 25 Sat 25 25

7 Sun 12.5 37.5 Sun 25 50

8 Mon #* 25 37.5 Mon #* 25 50 75

9 Tue 25 50 Tue # 50 50

10 Wed # 25 62.5 Wed # 50 50

11 Thu 25 75 Thu # 50 75

12 Fri # 37.5 75 Fri # 50 75

13 Sat 37.5 75 Sat 75 75

14 Sun 37.5 87.5 Sun 75 75

15 Mon #* 50 87.5 Mon #* 75 100 50

16 Tue 50 100 Tue 75 100

17 Wed 50 125 Wed # 75 125

18 Thu # 50 125 Thu 75 125

19 Fri 50 125 Fri # 75 150

20 Sat 50 125 Sat 75 150

21 Sun 50 150 Sun 75 150

22 Mon #* 50 150 Mon #* 75 175 25

23 Tue 50 150 Tue 75 175

24 Wed 50 150 Wed 75 200

25 Thu # 75 150 Thu # 75 200

26 Fri 75 150 Fri 75 225

27 Sat 75 150 Sat 75 225

28 Sun 75 175 Sun 75 225

29 Further increments should be 25–50mg/day (generally 25mg/day) until target dose is 
reached (use plasma levels). Beware of sudden increase in plasma levels due to saturation 
of first-pass metabolism (watch for increase in sedation/other adverse effects).

0

# Face-to-face assessments including physical observations (sitting and standing blood pressure, heart rate, oxygen 
saturation, temperature and respiratory rate), adverse effect and mental state review, actively manage adverse effects 
(e.g. behavioural advice, slow clozapine titration or reduce dose of other antipsychotic, start adjunctive treatments – 
see sections on clozapine adverse effects in this chapter).
* Full blood count; also consider C-reactive protein, CK, troponin, beta-natriuretic peptide.
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Adverse effects

Sedation, hypersalivation and hypotension are common at the start of treatment. These 
effects can usually be managed (see section on clozapine: common adverse effects in 
this chapter) but require particular attention in community titration. Consider regular 
systematic assessment of adverse effects using a recognised scale such as the GASS for 
Clozapine.

The formal carer (usually the community psychiatric nurse) should inform the pre-
scriber if:

■■ temperature rises above 38°C (this is very common and is not a good reason, on its 
own, for stopping clozapine)

■■ pulse is >100bpm (also common and not, on its own, a reason for stopping, but may 
sometimes be linked to myocarditis)

■■ postural drop of >30mmHg
■■ patient is clearly over-sedated
■■ any signs of constipation (initiate laxatives early)
■■ flu-like symptoms (malaise, fatigue, etc.)
■■ chest pain, dyspnoea, tachypnoea
■■ any other adverse effect that is intolerable
■■ changes in smoking habit.

The patient should be reviewed at least once a week for the first month to assess mental 
and physical state.

Recommended additional monitoring

Baseline 1 month 3 months 4–6 months 12 months

Weight/BMI/waist Weight/BMI/weight Weight/BMI/
waist

Weight/BMI/waist Weight/BMI/waist

Plasma glucose and 
lipids

Plasma glucose and 
lipids

Plasma glucose and 
lipids

Plasma glucose 
and lipids

LFTs LFTs

Monitor CRP, CK, troponin weekly in the first four weeks of treatment or if temperature 
is above 38°C (see section on clozapine and myocarditis). CK, B-natriuretic peptide and 
echocardiogram should be used to confirm or rule out myocarditis if CRP and troponin 
are raised above thresholds.6

Switching from other antipsychotics

■■ The switching regimen will be largely dependent on the patient’s mental state.
■■ Consider potential additive adverse effects of antipsychotics (e.g. hypotension, seda-
tion, effect on QTc interval).

■■ Consider drug interactions (e.g. some SSRIs may increase clozapine levels).
■■ Other antipsychotics and clozapine may be cross-tapered with varying degrees of 
caution. ECG monitoring is prudent when clozapine is co-prescribed with other drugs 
known to affect QT interval. (Pimozide and ziprasidone should be stopped before 
clozapine is started.)
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Serious cardiac adverse effects

See section on clozapine: serious cardiovascular adverse effects in this chapter. Patients 
should be closely observed for signs or symptoms of myocarditis, particularly during 
the first month,7 and advised to inform staff if they experience cardiac symptoms and 
to seek out-of-hours review if necessary. These symptoms include persistent tachycardia 
(although commonly benign), palpitations, shortness of breath, fever, arrhythmia, 
symptoms mimicking myocardial infarction, chest pain, unusually low blood pressure 
and other unexplained symptoms of heart failure. Myocarditis risk is probably lower 
when using the slow titrations used in the community.8
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CLOZAPINE ADVERSE EFFECTS

Clozapine: common adverse effects

This section provides a summary of management of the common adverse effects of clozapine.

Adverse effect Time course Action

Constipation First 4 months are the 
highest risk.1 Usually 
persists and so requires 
continuous monitoring 
and treatment.

Advise patients of the risks before starting, screen regularly, ensure 
adequate fibre, fluid and exercise. Consider early or even 
prophylactic laxatives. Stimulant laxatives (senna or bisacodyl) are 
first-line treatments, with emollients (docusate) and/or osmotics 
(macrogols).2 Bulk-forming laxatives should be avoided. Stop other 
medicines that may be contributing and reduce clozapine dose if 
possible. Effective treatment or prevention of constipation is 
essential, as death may result.3,4 See section on clozapine-induced 
gastrointestinal hypomotility in this chapter.

Fever5 First 4 weeks6 Clozapine induces inflammatory response (increased CRP, interleukin-6 
and eosinophils).7–9 Give paracetamol but check FBC for neutropenia. 
Reduce rate of dose titration.10 Concurrent valproate or quetiapine 
may increase risk.11 This fever is not usually related to blood 
dyscrasias12 but beware myocarditis, NMS, pneumonia and other rarer 
types of inflammatory organ damage (see section on clozapine: 
uncommon or unusual adverse effects in this chapter).

Gastro-esophageal 
reflux disease13,14

Any time Proton pump inhibitors often prescribed but some are 
CYP1A2 inducers and possibly increase risk of neutropenia and 
agranulocytosis.15,16 Reasons for GERD association unclear – 
clozapine is an H2 antagonist.17

Hypersalivation First few months. Usually 
persists but sometimes 
wears off. Often very 
troublesome at night.

Reduce dose if possible.18 Many options available19 (see section on 
clozapine-induced hypersalivation in this chapter). Systemic 
anticholinergic drugs worsen constipation and cognition and so 
should not be used first line.

Hypertension20 First 4 weeks, sometimes 
longer

Monitor closely and increase dose as slowly as is necessary. 
Hypotensive therapy is sometimes necessary.21

Hypotension First 4 weeks Advise patient to stand up in stages. Reduce dose or slow down 
rate of increase. Ensure fluid intake of >2L daily.22 If severe, consider 
fludrocortisone 0.05–0.3mg daily first line (monitor fluid intake, 
potassium and sodium) or midodrine 2.5–5mg three times a day 
(maximum 30mg/day).23 Other options include moclobemide and 
Bovril® in combination or etilefrine.23

Myoclonus24–27 During dose titration or 
plasma level increases

May precede full tonic-clonic seizure. May present as knee-
buckling.28 Reduce dose. Antiseizure drugs may help and will reduce 
the likelihood of progression to seizures. Valproate is first choice but 
has limited utility. Referral to neurology specialist is advised.

Nausea First 6 weeks May give anti-emetic. Avoid prochlorperazine if previous EPS. Avoid 
domperidone if underlying cardiac risk or QTc prolongation. 
Ondansetron is a good choice, but it may worsen constipation. 
Metoclopramide may help with hypersalivation. Nausea and 
vomiting can be the only presenting symptoms of myocarditis.29

(Continued )
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Adverse effect Time course Action

Nocturnal enuresis May occur at any time Try reducing the dose or manipulating dose schedule to avoid periods 
of deep sedation. Avoid fluids before bedtime. Consider scheduled 
night-time toileting. May resolve spontaneously,30 but may persist for 
months or years.31 Seems to affect 1 in 5 people on clozapine.32 Try 
aripiprazole (10–15mg daily) or desmopressin (10mcg/mL nasal spray 
into each nostril at night, or 200–400mcg orally at night).33 
Monitoring for hyponatraemia is essential. Other options include 
oxybutynin, trihexyphenidyl, imipramine, amitriptyline and verapamil.33

Pneumonia34,35 Usually early in 
treatment, but may be 
any time

May result from saliva aspiration (this may be why pneumonia 
appears to be dose related),36,37 and very rarely from constipation.38 
Pneumonia is a common cause of death in people on clozapine.39 
Infections in general may be more common in those on clozapine40 
and use of antibiotics is also increased.41 Obesity,34 anticholinergic 
burden35 and treatment-resistant schizophrenia itself may also 
contribute to risk.34 Respiratory infections may give rise to elevated 
clozapine levels.42,43–45 This may be an artefact: smoking usually 
ceases during an infection and inflammation itself causes a reduction 
in CYP1A2 activity.46,47 Clozapine is often successfully continued after 
the pneumonia has resolved, but recurrence may be more likely.48–50

Sedation First few months. May 
persist, but usually wears 
off to some extent.

Give smaller dose in the morning. Give evening dose earlier if 
morning waking is troublesome. Once daily dosing in the evening 
seems effective and well tolerated.51,52 Case reports of successful 
use of psychostimulants (methylphenidate53) and betahistine.54 
Modafinil does not appear to be effective.55 Aripiprazole may help.56

Seizures57 May occur at any time58 Related to dose, plasma level and rapid dose escalation.25 There is no 
step-change in risk at a particular dose or level. Consider prophylactic, 
topiramate, lamotrigine, gabapentin or valproate* if there are risk 
factors for seizures and or plasma level is high (≥600mcg/L). Some 
suggest risk of seizures below 1300mcg/L is not enough to support 
primary prophylaxis.59 After a seizure: withhold clozapine for one day; 
restart at half previous dose; give antiseizure medication.**

Tachycardia First 4 weeks, but usually 
persists

Very common in early stages of treatment but usually benign. May be 
dose-related.60 Tachycardia, if persistent at rest and associated with 
fever, hypotension or chest pain, may indicate myocarditis or pericarditis 
(see section on clozapine: serious cardiovascular adverse effects in this 
chapter). Referral to a cardiologist is advised. Benign sinus tachycardia 
can be treated with bisoprolol61 or atenolol,62 although evidence base is 
poor.63,64 Ivabradine may be used if hypotension or contraindications 
limit the use of beta blockers.65 Prolonged tachycardia can itself 
precipitate cardiomyopathy66 or other cardiovascular consequences.22

Weight gain Usually during the first 
year of treatment, but 
may continue

Dietary counselling is essential. Advice may be more effective if given 
before weight gain occurs. Weight gain is common and often profound 
(4.5kg in the first 10 weeks).67 Many treatments available (see section on 
treatment of antipsychotic-induced weight gain in this chapter).

* Usual dose is 1000–2000mg/day. Plasma levels may be useful as a rough guide to dosing – aim for 50–100mg/L. 
Use of modified-release preparation (Epilim Chrono) may aid compliance: can be given once daily and may be better 
tolerated.
** Lamotrigine may be helpful if poor response to clozapine or continued negative symptoms; topiramate if weight loss 
required (but beware cognitive adverse effects); gabapentin if other anticonvulsants are poorly tolerated.25 Valproate should 
be avoided in most cases because of the risks of neurodevelopmental disorders and birth defects if valproate is taken 
during pregnancy or prior to conception (in the case of men). EEG abnormalities are common in those on clozapine.68,69

CRP, C-reactive protein; EPS, extrapyramidal symptoms; GERD, gastro-esophageal reflux disease.

(Continued )
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Clozapine: uncommon or unusual adverse effects

Adverse effect Time course Comment

Agranulocytosis 
(delayed)1–4

Usually first 3 months 
but may occur at any 
time

Occasional reports of apparent clozapine-related blood 
dyscrasia even after 1 year of treatment. Some suggest risk 
may be elevated for up to 9 years.5 It is very likely that 
clozapine is not the causative agent in most, if not all late 
cases6,7 (see section on clozapine: serious haematological 
adverse effects in this chapter).

Colitis/gastrointestinal 
necrosis8–15

Usually within the first 
month but may be any 
time16

Growing body of case reports. Any severe or chronic 
diarrhoea should prompt specialist referral as there is a 
substantial risk of death. Use of drugs with anticholinergic 
effects probably increases risk of colitis and necrosis.17

Delirium18–20 Any time Reported rates vary (0.1–10%)18,21,22 but rarely seen in 
practice if dose is titrated slowly and plasma level 
determinations are used. Older age and medical comorbidity 
increase the risk of delirium. Ensure common causes of 
delirium are treated. Cholinergic rebound resulting from 
abrupt cessation of clozapine can cause delirium.

Eosinophilia23–25 First week,26,27 but can 
be any time

Reasonably common but significance unclear. Eosinophilia 
may predict neutropenia but this is disputed. Usually benign 
but investigate for signs of inflammatory organ damage28 
(myocarditis,29 interstitial nephritis,27,30 interstitial lung 
disease, hepatitis, pancreatitis).31 May be associated with 
colitis and related symptoms.15,32 DRESS syndrome described 
in case reports.33,34 Successful rechallenge is possible.35 
Concomitant antidepressants may increase risk.36,37

Heat stroke38,39 Any time Two cases reported, both occurred during a heatwave. May 
be mistaken for NMS (CK was elevated in both cases).

Hepatic failure/enzyme 
abnormalities40–46

First few months Benign changes in LFTs are common (up to 50% of patients) 
but worth monitoring because of the very small risk of 
fulminant hepatic failure.47 Rash may be associated with 
clozapine-related hepatitis48 (see section on hepatic 
impairment in Chapter 8).

Hypothermia49 Any time A few case reports and events in pharmacovigilance 
databases. Can be fatal.

Interstitial nephritis50,51 Usually first 3 weeks, 
possibly up to 
3 months27

A handful of reports implicating clozapine. Probably immune 
mediated. May occur after only a few doses. Symptoms include 
fever, tachycardia, nausea, vomiting, diarrhoea, raised creatinine, 
urinary difficulties and eosinophilia. The classic nephritis-
associated rash may not be present.27 There are no published 
cases of successful rechallenge.27

Interstitial lung disease Usually first few 
months, possibly later 
in treatment

Six case reports.52 May be caused by aspiration or an immune 
reaction. Symptoms are non-specific: shortness of breath, 
fever, cough, fatigue. Pneumonitis has also been reported.53

Knee-buckling54,55 Usually at the start of 
treatment

Several cases reported. May be mistaken for postural 
hypotension.

Ocular effects56 Any time Single case report of ocular pigmentation,57 five of periorbital 
oedema.58 Clozapine may cause dry eye syndrome.59

(Continued )
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Adverse effect Time course Comment

Pancreatitis60–69 Usually first 6 weeks, 
possibly later in 
treatment70

Several reports of asymptomatic and symptomatic 
pancreatitis. Symptoms include fever, abdominal pain and 
distension, nausea and vomiting, raised CRP and raised lipase 
and/or amylase. Concomitant valproate may increase the 
risk.27 The majority of attempts to rechallenge fail63,71–74 but 
one successful case is reported.75

Parotid gland 
swelling76–80

Usually first few weeks, 
but may occur later81

Several case reports. Unclear mechanism, possibly 
immunological or thickening of saliva leading to calcium 
precipitation. Can be recurrent. May resolve spontaneously.82 
Terazosin in combination with benztropine may be helpful.

Pericarditis and 
pericardial effusion69,83–90

Any time Several reports in the literature. Symptoms include fatigue, 
chest pain, dyspnoea, orthostatic hypotension and 
tachycardia, but may be asymptomatic.91 Signs include raised 
inflammatory markers (specifically trop I) and pro-BNP 
levels.91 Use echocardiogram to confirm/rule out effusion. 
Successful rechallenge possible.92–94

Stuttering95,96 Any time Case reports only. Check plasma levels, consider dose 
reduction and/or antiseizure drugs – may be a warning sign 
for impending generalised seizures.97

Thrombocytopenia98–101 First 3 months Few data but apparently fairly common (incidence over 1 year 
of 3102–8%103). Probably transient and clinically unimportant, 
but persistent in some cases104,105 and recurrent on rechallenge 
in others.106,107 Thrombocytosis also reported.108

Skin reactions109 Any time Presence of skin diseases in general is higher in those with 
schizophrenia.110 Four reports of vasculitis111–114 in which 
patients developed confluent erythematous rash on lower 
limbs. One report of Stevens–Johnson syndrome,115 two of 
pityriasis rosea,116,117 one of a papular rash,118 one of 
exanthematic pustulosis,119 one of cholinergic urticaria120 and 
two of Sweet’s syndrome,121 one fatal.122 Rash is often 
reported in DRESS syndrome.123

Thromboembolism124–126 Any time127 Weight increase and sedation may contribute to risk. 
Mechanism may be increased platelet aggregation via 5HT2A 
receptor activation.128 Clozapine increases risk of pulmonary 
thromboembolism by 28 times compared with the general 
population.129 The risk may be dose related130 but cases are 
reported across the dose range.131,132 Consider prophylactic 
antithrombotic treatment where additional risk factors are 
present (surgery, immobility). Continuation of therapy after 
embolism may be possible133 but consult haematologist as 
without prophylactic antithrombotic treatment recurrence is 
likely134,135 and may be fatal.131,136

Polyserositis Usually first few weeks, 
but can occur at any 
time

Case reports describe a wide variety of symptoms related to 
inflammatory processes, including flu-like symptoms, fever, 
eosinophilia, diarrhoea, shortness of breath, tachycardia, 
thoracic pain.137 Other inflammatory conditions may be 
present (hepatitis, pancreatitis, dermatosis). Suggested to be 
either IgE-mediated hypersensitivity or an immunomodulatory 
effect.138 All reported cases have resolved on discontinuation 
of clozapine.138

CK, creatine kinase; CRP, C-reactive protein; DRESS, drug rash with eosinophilia and systemic symptoms;  
IgE, immunoglobulin E; NMS, neuroleptic malignant syndrome; pro-BNP, pro-brain natriuretic peptide.

(Continued )
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Clozapine: serious haematological adverse effects

Agranulocytosis

Clozapine is a somewhat toxic drug. Despite this, clozapine reduces overall mortality in 
schizophrenia,1 in part owing to a reduction in the rate of suicide.2–4 Non-clozapine 
antipsychotics also reduce natural-cause mortality,5 possibly because of improved 
adherence to cardiometabolic medication.6 Clozapine is more effective than any other 
antipsychotic in this regard.6

Clozapine can cause serious, life-threatening adverse effects, of which agranulocyto-
sis is the best known, and which is seen in 0.4% of patients.7 The incidence of death 
related to agranulocytosis following clozapine prescription is 0.013%, with a case 
fatality rate for agranulocytosis of 2.1%.8 Risk is clearly well managed by the approved 
clozapine monitoring systems. The incidence of severe neutropenia declines to negligi-
ble levels after the first year of treatment.8

Successful rechallenge after neutropenia occurring during clozapine treatment may 
be possible,9 but rechallenge should not be attempted after confirmed clozapine-related 
agranulocytosis.10 Most neutropenia occurring in the context of clozapine treatment is 
coincidental to the use of clozapine.11 Distinguishing between benign, clinically insig-
nificant neutropenia and clozapine-related life-threatening agranulocytosis (CRLTA) is 
vital. CRLTA is usually characterised by a continuous and rapid neutrophil count 
decline to zero, or near zero, mostly within the first 18 weeks of clozapine treatment. A 
prolonged nadir and delayed recovery (range 4–16 days) follow12 unless GCSF is given. 
Non-CRLTA episodes are more often brief, show a non-continuous and/or slow decline 
in neutrophils, or have an obvious cause that is not clozapine.12,13 However, if clozapine 
is withdrawn very early, the typical catastrophic fall in neutrophil counts may not 
develop.13 Distinguishing between non-clozapine-related neutropenia and CRLTA is 
difficult, but cases can usually reliably be classified as non-CRLTA, possible CRLTA 
and definite CRLTA.

The mandatory threshold-based method of detecting agranulocytosis has a very low 
specificity for CRLTA – the system creates a huge number of false positives. Pattern-
based criteria based on the above factors are more specific without loss of sensitivity.14 
Misdiagnosing benign neutropenia as CRLTA has resulted in many thousands of 
patients being denied access to clozapine.11 The most common reason for misdiagnosis 
is the failure to detect BEN.15

Summary

■■ Overall mortality is lower for those on clozapine than in schizophrenia as a whole.
■■ Risk of fatal agranulocytosis is less than 1 in 8,000 during standard monitoring.
■■ Real clozapine-related agranulocytosis usually follows a distinctive, catastrophic 
pattern.

■■ Pattern-based criteria are more specific for clozapine-related agranulocytosis than 
standard threshold-based monitoring.
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Clozapine: serious cardiovascular adverse effects

Thromboembolism

Over 30 years ago a possible association between clozapine and thromboembolism was 
first suggested.1,2 Later, data from Sweden3 suggested the risk of thromboembolism 
was 1 in 2,000 to 1 in 6,000 patients treated.

Thromboembolism may be related to clozapine’s effects on antiphospholipid anti-
bodies4 and platelet aggregation.5 It seems most likely to occur in the first 6 months of 
treatment6 but can occur at any time. The risk may be independent of dose,6 but some 
studies suggest a correlation with higher doses.7 Other antipsychotics are also strongly 
linked to thromboembolism,8 although clozapine may present the highest risk.7,9

With all drugs, the causes of thromboembolism are probably multifactorial.10 
Sedation may lead to a reduction in movement and consequent venous stasis. Obesity, 
hyperprolactinaemia and smoking are additional independent risk factors for thrombo-
embolism.11,12 Encouraging exercise and ensuring good hydration are essential precau-
tionary measures.13

Myocarditis

Clozapine is associated with myocarditis and cardiomyopathy. Myocarditis is a hyper-
sensitivity response to clozapine, resulting in inflammation of the myocardium. Some 
debate surrounds the prevalence of myocarditis, with several Australian studies report-
ing an incidence of 3%14–16 and one finding a rate of 9.8%.17 Studies conducted outside 
Australia18–20 have suggested an incidence of 1% or less. The reason for such variation 
is unclear but it may be that a lack of robust monitoring leads to missed diagnoses in 
those countries reporting lower incidences.21 Geography, environment and higher start-
ing doses may also play a role.17,22 A 2020 meta-analysis suggested an event rate of less 
than 1% – 7/1,000 patients.23

Myocarditis is potentially fatal (case fatality rate of 12.7%)23 and is most likely to 
occur in the first 6–8 weeks of starting clozapine treatment (median 3 weeks),24 but 
may occur at any time.

Despite uncertainty over incidence, all patients should be closely monitored for signs 
and symptoms of myocarditis especially in the first few months of treatment.25 
Symptoms include hypotension, tachycardia, fever, flu-like symptoms, fatigue, dysp-
noea (with increased respiratory rate) and chest pain.26 Signs include ECG changes (ST 
depression), enlarged heart on radiography/echo and eosinophilia. Many of these symp-
toms occur in patients on clozapine not developing myocarditis27 and, conversely, their 
absence does not rule out myocarditis.28,29 Nonetheless, signs of heart failure should 
provoke immediate cessation of clozapine and referral to a cardiologist.

Rechallenge has been successfully completed29–36 (the use of beta blockers, ACE 
inhibitors and mineralocorticoid receptor antagonists may help)37–39 but recurrence is 
also possible.29,40–43 Published cases suggest a success rate of 62%.44 Use of echocardi-
ography, measurement of CRP and troponin are obviously absolutely essential in cases 
of rechallenge.45–47 Effective treatment of comorbid metabolic syndrome and diabetes 
may also help.23 Most cases of successful rechallenge employ a very slow rate of titra-
tion.44 One proposed schedule is to limit dose increases to 6.25mg increments every 
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4 days until a daily dose of 75mg is reached.22 Dose increases (of 6.25mg) can then be 
made every 3 days after this point, and every 2 days after reaching a daily dose of 
150mg.

Autopsy findings suggest that fatal myocarditis can occur in the absence of clear 
cardiac symptoms, although tachycardia and fever are usually present.48 A monitoring 
programme which is said to detect 100% of symptomatic cases of myocarditis49 using 
measurement of troponin I or T and CRP has been developed (Table 1.56). The addi-
tional measuring of NT-proBNP (an indicator of cardiac failure) and continuing car-
diac and blood marker monitoring for 8 weeks have also been suggested50 (5-8% of 
cases occur in the second month of treatment,50,51 almost all of these in weeks four to 
six).52 Echocardiography at baseline, 6 months and yearly thereafter is routine practice 
in Australia, although the benefit of this monitoring in the absence of other symptoms 
has been questioned.53 Baseline echocardiography may at least be useful to establish a 
comparator if concerns arise later, especially in those with known cardiac disease, struc-
tural abnormalities or other cardiac risk factors.54 The absence of resources to provide 
monitoring beyond routine blood tests (including CRP and troponin) and ECG should 
not be a barrier to prescribing for most patients.20

Factors that may increase the risk of developing myocarditis include rapid titration, 
concurrent use of sodium valproate55 and older age (31% increased risk for each addi-
tional decade).56 Other psychotropics, including lithium, risperidone, haloperidol, 
chlorpromazine and fluphenazine, have also been associated with myocarditis.57 It is 
probably preferable to avoid concomitant use of other medicines that may contribute 
to the risk, but this may be practically difficult. Any pre-existing cardiac disorder, 
previous cardiac event, use of illicit drugs15 or family history of cardiac disease should 
provoke extra caution.

Cardiomyopathy

Cardiomyopathy is usually diagnosed from echocardiography to establish left ventricu-
lar dilatation (resulting in a reduced ejection fraction) and/or hypertrophy. It may 
develop following myocarditis (if clozapine is not stopped), but other causative factors 
may include persistent tachycardia, obesity, diabetes and previous personal or familial 
cardiac events.21 Long-term clozapine seems to induce cardiac myocyte autophagy and 
structural remodelling of the heart.58 Most incidence data originate from Australia and 
range from 0.02 to 5%.16,59 Meta-analysis suggests an event rate of 6 per 1,000 patients, 
with a case fatality rate of 7.8%.23 Cardiomyopathy occurs later in treatment than myo-
carditis (median 9  months)24 but, as with myocarditis, it may occur at any time. 
Cardiomyopathy should be suspected in any patient showing signs of heart failure, 
which should provoke immediate cessation of clozapine and referral. Presentation of 
cardiomyopathy varies somewhat60,61 and is often asymptomatic in the early stages,16 so 
any reported symptoms of palpitations, chest pain, syncope, sweating, decreased exercise 
capacity or breathing difficulties should be closely investigated. Successful rechallenge 
with rigorous cardiac monitoring (including ECHO) and instigation of disease-modifying 
cardiac medications may be possible,39,62–66 including in cases of pre-existing cardiomyo-
pathy or heart failure (as opposed to clozapine-induced cardiomyopathy).

Despite an overall reduction in mortality, younger patients may have an increased 
risk of sudden death,67 perhaps because of clozapine-induced ECG changes.68 There 
may, of course, be similar problems with other antipsychotics.57,69,70



Schizophrenia and related psychoses 255

C
H

A
PT

ER
 1

Table 1.56  Suggested monitoring for myocarditis.22,49,71,72

Baseline* Pulse, BP, temperature, respiratory rate

FBC

CRP

Troponin

Echocardiography (if available)

ECG

Daily, if possible Pulse, BP, temperature, respiratory rate

Ask about: chest pain, fever, cough, shortness of breath, exercise 
capacity

On days 7, 14, 21, and 28 CRP

Troponin

FBC

ECG if possible

If CRP >100mg/L or troponin > twice upper 
limit of normal

Stop clozapine; repeat echo

NT-proBNP

If fever + tachycardia* + raised CRP or 
troponin (but not as above)

Daily CRP and troponin measures

NT-proBNP

* Tachycardia is not a good indicator of myocarditis – almost all cases have tachycardia, but tachycardia is very 
common in people who do not have myocarditis.52

CRP, C-reactive protein; NT-proBNP, N-terminal pro b-type brain natriuretic peptide.
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Clozapine-induced hypersalivation

Clozapine is well known to be causally associated with hypersalivation (sialorrhoea):1 
excess salivary pooling in the mouth and drooling, particularly at night. Hypersalivation 
is dose-2 and plasma concentration-related3 but some degree of excess salvation may be 
seen in the vast majority of patients.4 Clinical observation suggests that hypersalivation 
reduces in severity somewhat over time (usually several months) but normally persists 
to some extent.

Clozapine-induced hypersalivation is socially embarrassing and discomfiting, has a 
negative impact on quality of life4 and is often a reason for patients stopping clozapine 
treatment.5 Further, hypersalivation has been implicated as a contributory factor in the 
development of aspiration pneumonia and so is potentially life-threatening.6–10 Effective 
treatment is a matter of some urgency.

The pharmacological basis of clozapine-related hypersalivation remains unclear.11 
Suggested mechanisms include muscarinic M4 agonism, adrenergic α2 antagonism, and 
inhibition of the swallowing reflex.12,13 The last of these is supported by trials which 
suggest that saliva production is not increased in patients treated with clozapine,14,15 
although at least one study has observed marked increases in salivary flow in the first 
3 weeks of treatment.16

Whatever the mechanism, medications that reduce saliva production might be 
expected to diminish the severity of clozapine-induced sialorrhoea. However, there are 
no medications licensed for this condition and many of the relevant published studies 
have limitations that preclude any confident treatment recommendations.17 A 2023 net-
work analysis of RCTs testing a range of pharmacological interventions for clozapine-
induced sialorrhoea in adults18 yielded ‘low confidence’ findings of efficacy, ranking 
metoclopramide highest, and decreasing through cyproheptadine, sulpiride, propanthe-
line, diphenhydramine, benzhexol, doxepin, amisulpride, chlorpheniramine, to amitrip-
tyline and atropine. Overall, the evidence, such as it is, seems to favour antimuscarinic 
agents, such as propantheline and diphenhydramine.19,20 Use of antimuscarinic agents 
should take account of the risk of compounding clozapine’s liability for serious, poten-
tially life-threatening, gastrointestinal hypomotility.21,22 Topical antimuscarinic treat-
ment might be preferred. Several topical agents have been shown to be effective and a 
small RCT of sofpironium bromide gel in 2023 produced encouraging results.23 In 
2024, another small RCT24 found topical atropine to be more effective than amitripty-
line and ipratropium bromide nasal spray. Metoclopramide and other benzamide com-
pounds are probably second-line treatments.25

Table  1.57 describes pharmacological treatments that have been examined. Non-
drug treatments may be used if appropriate – these include chewing gum during the 
day, elevating pillows and placing a towel on the pillow to prevent soaking.11 
Nonetheless, problematic hypersalivation should not be considered an inevitable con-
sequence of clozapine use and strenuous efforts should be made to minimise its 
severity.
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Table 1.57  Clozapine-related hypersalivation – summary.

Treatment Comments

Amisulpride
100–400mg/day20,26,27

Supported by a positive RCT compared with placebo, one other in which it 
was compared with moclobemide and numerous case studies.28–32 May 
allow dose reduction of clozapine.

Amitriptyline
25–100 mg/day33–36

Limited literature support. Adverse effects may be troublesome. Worsens 
constipation.

Atropine
given sublingually37–41 or as solution 
(1mg/10mL) used as a mouthwash

Limited literature support and the benefit–risk balance is uncertain, 
although case reports suggest that it may be a relatively effective and 
tolerable treatment for some patients in clinical practice41,42 and a 2024 RCT 
yielded positive findings.24 But one meta-analysis18 failed to find atropine 
superior to placebo for nocturnal sialorrhoea. Problems with administration 
have been reported.43

Benzhexol (trihexyphenidyl)
5–15mg/day44

Small, open study suggests useful activity. Used in some centres but may 
impair cognitive function. Lower doses (2mg) may be effective.45

Benztropine
2mg/day
+ terazosin 2mg/day46

Combination shown to be better than either drug alone. Terazosin is an α1 
antagonist so may cause hypotension.

Botulinum toxin47–50

(Botox) bilateral parotid gland 
injections (150IU into each gland)

Effective in treating sialorrhoea associated with neurological disorders. Six 
cases of successful treatment of clozapine-related hypersalivation in the 
literature. Widely used in some US centres. Slow onset of effect. Some 
botulinum preparations are formally licensed for chronic sialorrhoea caused 
by neurological conditions in adults.

Bupropion
100–150mg/day51

Single case report. May lower seizure threshold.

Chlorphenamine20 Antihistamine and relatively weak antimuscarinic. One high-quality study.

Clonidine
0.1–0.2mg patch weekly
or 0.1mg orally at night52,53

α2 partial agonist. Limited literature support. May exacerbate psychosis, 
depression and cause hypotension.

Diphenhydramine19,20 Antihistamine and potent antimuscarinic. Few high-quality studies.

Glycopyrrolate
0.5–4mg bd54–59

One RCT showed glycopyrrolate to be more effective than biperiden 
without worsening cognitive function while another found significant 
clinical improvement of ‘nocturnal sialorrhoea’ with 2mg a day, compared 
with placebo. May worsen constipation.

Guanfacine
1mg/day60

α2 agonist. Single case report. May cause hypotension.

Hyoscine
0.3mg tablet sucked or chewed up to 
three times daily or 1.5mg/72 hr 
patch61–64

Hyoscine hydrobromide is a peripheral and central anticholinergic that is 
commonly prescribed for clozapine-induced hypersalivation,59 but in the UK 
is an unlicensed use.65 There is one double-blind RCT.53 May cause cognitive 
impairment, drowsiness and worsen constipation.

Ipratropium nasal spray
(0.03% or 0.06%) given sublingually 
up to two sprays three times a day of 
the 0.06% or intranasally, one spray 
into each nostril daily of the 0.03%66,67

Limited literature support. The only placebo-controlled RCT conducted was 
negative.68

Lofexidine
0.2 mg twice daily69

α2 agonist. Very few data. May exacerbate psychosis, depression and cause 
hypotension.

(Continued)
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Clozapine-induced gastrointestinal hypomotility

Constipation is a common adverse effect of clozapine treatment with a prevalence of 
more than 30%, three times that seen with other antipsychotics.1 The mechanism of 
action is not completely understood but is thought to be a combination of the drug’s 
anticholinergic2,3 and antihistaminergic properties,4 which are further complicated by 
antagonism at 5-HT3 receptors.2,3,5 In addition, clozapine-induced sedation can result in 
a sedentary lifestyle,4 which is itself a risk factor for constipation. Clozapine causes 
constipation by slowing transit time through the gut. Mean transit times are four times 
longer than normal and 80% of patients taking clozapine show reduced transit time.6

Clozapine-induced GI hypomotility (CIGH) is a much greater risk to life than clozapine-
related agranulocytosis.4 When constipation is severe, the case fatality rate is around 
20–30%.4,7–9 One long-term study10 found an incidence of 37/10,000 cases of severe 
hypomotility and 7/10,000 constipation-related deaths. Case fatality was 18%. 
Enhanced monitoring and effective treatment of CIGH are clearly needed to reduce the 
likelihood of constipation-related fatality.

A GI history and abdominal examination are recommended prior to starting treat-
ment and, if the patient is constipated, clozapine should not be initiated until this has 
resolved.8 CIGH is most severe during the first 4 months of treatment,8 but may occur 
at any time. Adopting the Rome III criteria11 at routine FBCs might be a successful 
strategy to combat preventable deaths due to CIGH, but even this does not guarantee 
identification of hypomotility.12 A study that examined the diagnostic accuracy of con-
stipation screening found self-reporting to have a sensitivity of just 18%. Adding the 
Rome criteria improved this to 50%, but this means half of cases were still missed.13

Opinions differ on the relationship between clozapine dose and constipation, and 
between clozapine plasma level and constipation.8,14,15 However, most studies report that 
deaths that have occurred as a result of CIGH have higher than average daily doses.8,9,16 
Older age, male sex and higher daily doses have been proposed as possible risk factors for 
death based on case series review16 and pharmacovigilance database studies (Box 1.4).9

Box 1.4  Risk factors for developing clozapine-induced constipation8,17–20

■■ Increasing age
■■ Female sex
■■ Anticholinergic medication
■■ Higher clozapine dose/plasma concentration
■■ Hypercalcaemia
■■ GI disease
■■ Obesity
■■ Diaphoresis
■■ Low-fibre diet
■■ Poor bowel habit
■■ Dehydration (exacerbated by hypersalivation)
■■ Diabetes
■■ Hypothyroidism
■■ Parkinson’s disease
■■ Multiple sclerosis
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Prevention and simple management of CIGH

A slow clozapine titration may reduce the risk of developing constipation, with dose 
increments not exceeding 25mg/day or 100mg/week.21 Increasing dietary fibre intake to 
at least 20–25g/day can increase stool weight but can decrease gut transit time20,22 (fibre 
decreases or increases transit time depending on the initial transit time).23 If fibre intake 
is increased it is important that adequate fluid intake (1.5–2L/day) is also maintained 
to avoid intestinal obstruction.8,20,24 Daily food and fluid charts would be ideal to moni-
tor fibre and fluid intake, especially during the titration phase of clozapine. Regular 
exercise (150 minutes/week)25 in addition to a high-fibre diet and increased fluid intake 
also assists in the prevention of CIGH.26,27

Active monitoring of patients, including direct questioning, is essential. Patients often 
do not self-report even life-threatening constipation.8 Use of stool charts daily for the 
first 4 weeks and weekly or monthly thereafter is recommended. If there is a change 
from usual baseline bowel habit or fewer than three bowel movements a week,11 an 
abdominal examination is indicated.8 Where this excludes intestinal obstruction, both 
a stimulant and stool-softening laxative should be started, as suggested by the Porirua 
protocol28 (for example senna 15mg at night and docusate 100mg three times daily).8,28,29 
Bulk-forming laxatives are not usually effective in slow-transit constipation2,30 and 
therefore should be avoided. There is some evidence that lactulose and polyethylene 
glycol (for example Movicol®) are effective2,31 and could be considered in addition to 
the stimulant and softener combination.28 Most people with CIGH will need a stimu-
lant laxative such as senna or bisacodyl, or both. These should not be withheld on the 
basis that long-term use of stimulants is usually proscribed. In addition to laxative 
treatment, a review of the anticholinergic burden of other prescribed medicines should 
be undertaken. Consideration may be made of reducing the clozapine dose, but this 
step alone cannot be considered treatment of CIGH – use of laxatives is still essential.

Choice of laxative should also be guided by the patient’s previous response to certain 
agents in association with consideration of the required speed of action. Lactulose takes 
up to 72 hours of regular use to work,32 so is of no use for urgent treatment. Stimulant 
laxatives are usually the fastest acting (6–10 hours). Laxative doses should be increased 
every 24 hours until resolution of symptoms (usual maximum daily dose of senna is 
30mg, bisacodyl 20mg and docusate 500mg). Glycerin or bisacodyl suppositories can 
be used and are usually effective within 30 minutes but there are no data on their use 
in CIGH. In fact, published data supporting laxative choice for antipsychotic-related 
constipation are sparse and of poor quality.12

Management of suspected acute CIGH

Up to 30% of patients on long-term clozapine will suffer severe GI hypomotility unless 
preventative steps are taken.33 Signs and symptoms that warrant immediate medical 
attention are abdominal pain, distension, vomiting, overflow diarrhoea, absent bowel 
sounds, acute abdomen, feculent vomitus and symptoms of sepsis.7,8,21,34–38 There have 
been case reports of fatalities occurring only hours after first symptoms present,39 and this 
emphasises the urgency for prompt assessment and management (including cessation of 
clozapine). There should therefore be a low threshold for referral to emergency medical 
services when conservative management fails or constipation is severe and acute.8,40
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Clozapine rechallenge following severe constipation

Some patients have been successfully rechallenged following severe cases of CIGH, but 
this process does not come without risk. Prophylactic measures should be used for 
those with a history of CIGH or who are deemed high risk of developing CIGH. 
Minimise the use of other constipating drugs and ensure other modifiable risk factors 
are addressed (fibre and fluid intake, exercise). Conventional laxatives should be started 
in regular and adequate doses to prevent constipation from developing. A number of 
more experimental options are available. Prescribers must familiarise themselves with 
the literature (at the very least by reading the SPC) before using any of these treatments 
and involvement of gastrointestinal specialists is encouraged.

Orlistat, a drug used to aid weight loss, is also known to have a laxative effect, par-
ticularly when a high-fat diet is consumed. It was reported as being successfully used for 
three patients with severe constipation associated with opioid use (hypomotility-
induced constipation).41 A small, randomised placebo controlled study of orlistat for 
clozapine-induced constipation found a favourable difference at study endpoint (week 
16) for the prevalence of constipation, diarrhoea and normal stools for orlistat com-
pared with placebo,42 although 47 of the 54 participants required conventional laxa-
tives. Orlistat is known to reduce the absorption of some drugs from the GI tract. It is 
therefore important to monitor plasma clozapine levels if starting treatment with 
orlistat.

Bethanechol, a cholinergic agonist, was effective at 30mg/day in reducing the amount 
of laxatives and enemas required to maintain regular bowel movements for a patient 
diagnosed with clozapine-related CIGH.43 Another case report described use in a patient 
with a gastrostomy, where up to 200mg/day bethanechol was given to reduce dilation 
of the bowel.44 Bethanechol should only ever be initiated after other options have failed 
and in consultation with a gastroenterologist.43

Prucalopride is a 5HT4 agonist which increases gut motility and is licensed for chronic 
constipation where laxatives have failed to provide adequate relief. Case reports of suc-
cessful use for clozapine-induced constipation have been described,45,46 and superior 
efficacy to lactulose for this indication was demonstrated in an open-label study.47

Linaclotide (licensed in the UK for constipation in irritable bowel syndrome) and 
plecanatide (available in the USA for chronic idiopathic constipation) are oral gua-
nylate cyclase C agonists. Neither has any published data to date supporting use in 
antipsychotic-induced constipation, beyond a single case report for linaclotide.44

Key message

■■ Prevent clozapine-related constipation by aggressive use of stimulant laxatives.
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Clozapine, neutropenia and lithium

Mild neutropenia

Around 3.8% of patients treated with clozapine develop neutropenia.1 Most of these cases 
are unrelated to clozapine treatment, and clozapine in fact may not cause neutropenia per 
se.2 The risk of neutropenia (<1.5×109/L) in patients treated with clozapine is broadly simi-
lar to the cross-sectional prevalence of neutropenia in otherwise healthy individuals (0.4–
4.5% depending on ethnicity).3 Indeed, a meta-analysis comparing the risk of neutropenia 
between clozapine and other antipsychotics found that clozapine did not have a stronger 
association with neutropenia than other antipsychotic medications.4

Most people developing mild neutropenia will not develop severe neutropenia or 
agranulocytosis. Risk factors for neutropenia include being Afro-Caribbean, younger 
age and having a low baseline white cell count (WCC).5 The vast majority of patients 
who stop clozapine because they have developed neutropenia can be successfully rechal-
lenged.6 Adopting the US monitoring criteria would eliminate the requirement to dis-
continue clozapine treatment in cases of mild neutropenia (absolute neutrophil count 
[ANC] between 1 and 1.5×109/L).

Confusion arises because of the various possible reasons for a low neutrophil count 
in people taking clozapine. A single low count might just be a coincidental finding of no 
clinical relevance, as is common with all drugs. Several low counts (consecutive or 
intermittent) might be seen in people with BEN (see below) or as a result of clozapine-
associated bone marrow suppression (especially if consecutive and progressively fall-
ing). Full-blown agranulocytosis can probably always be interpreted as being the result 
of severe bone marrow suppression caused by clozapine.

Severe neutropenia or agranulocytosis

The risk of agranulocytosis during clozapine treatment is 1 in 250 (0.4%),7 lower than 
previously thought, and risk of death resulting from this is 0.05% – a rare event. Most 
cases of agranulocytosis develop within the first 18 weeks of treatment. Thereafter, the 
risk diminishes steeply.8 The mechanism of clozapine-induced agranulocytosis is not 
fully understood but is thought to be immune mediated, given the significant associa-
tion with certain human leucocyte antigen variants.9

Identifying with certainty whether an episode of severe neutropenia is clozapine-related 
may be difficult. However, the pattern of neutrophil count change is important. A single 
episode of a below-threshold ANC <0.5×109/L may be unrelated to clozapine but would 
normally promptly lead to treatment cessation. In patients without BEN, agranulocytosis 
is generally preceded by normal neutrophil counts, which are then followed by a precipi-
tous fall in neutrophils (usually over a week or less) and a prolonged period of counts 
near to zero (assuming that it has not been treated).10 Neutrophil counts that do not fol-
low this characteristic pattern are difficult to interpret.

The Netherlands Clozapine Collaboration Group11 considers the risk of agranulocy-
tosis so low that a mentally competent patient may stop routine haematological moni-
toring after 6  months of treatment. The group still nevertheless recommends 
low-frequency testing (for example four times a year if routine monitoring is stopped).
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Risk factors for agranulocytosis include increasing age and Asian race.5 Unlike 
neutropenia, risk of agranulocytosis appears to be higher in people of European 
ancestry than in those of African descent.12 Some patients may be genetically predis-
posed13 (see section on clozapine: genetic testing for clozapine treatment in this 
chapter). Although the timescale and individual risk factors for the development of 
agranulocytosis are different from those associated with neutropenia/coincidental 
low neutrophil counts, it is difficult to be certain in any given patient that neutro-
penia is not a precursor to agranulocytosis. However, it is notable that only 30% of 
confirmed cases of agranulocytosis pass through a neutropenia phase during the 
precipitous fall in counts.12

Haematological monitoring is mandatory to mitigate haematological risk. However, 
worldwide, there are marked variations in the recommendations for monitoring fre-
quency and the threshold for clozapine cessation,14 reflecting, perhaps, the weak evi-
dence on which they are based. In 2015, the US FDA introduced changes to the clozapine 
monitoring system making only the ANC mandatory and effectively lowering the 
threshold for cessation of clozapine treatment.15 It is recommended that treatment with 
clozapine be stopped when neutrophils fall below 1000/mm16 (compared with UK rec-
ommendations for cessation if ANC <1500/mm).16

There is evidence that clozapine is grossly under-used worldwide, with very wide 
variation in prescribing frequency from one country to another.17 This may be explained 
at least in part by the stringent blood monitoring requirements. The worldwide out-
break of COVID-19  in 2020 prompted a re-evaluation of clozapine haematological 
monitoring, with a group proposing a reduction from monthly to 3-monthly for patients 
who have received clozapine for more than 1 year without a history of neutropenia.18 
Implementation of the extended 3-monthly monitoring found no difference in the rates 
of severe neutropenia compared with monthly monitoring.19 In addition to this, when 
considering that the development of true agranulocytosis occurs over 10 days or less, 
the value of monthly monitoring is clearly questionable, especially in patients for whom 
the overall risk of agranulocytosis is near to zero.

Benign ethnic neutropenia

BEN is a widely recognised hereditary condition in which the neutrophil count is rela-
tively low – there is a left shift in the normal distribution of counts. People of African 
or Middle Eastern descent have a high prevalence. BEN is characterised by low WCC, 
which may frequently fall below the lower limit of normal. This pattern may be 
observed before, during and after the use of clozapine and very probably accounts for 
a proportion of observed or apparent clozapine-associated neutropenias and treat-
ment cessation. Many countries allow registration of BEN status whereby different 
(lower) limits are set for neutrophil counts in these patients. While true clozapine-
induced neutropenia can occur in the context of BEN, evidence suggests that BEN 
does not pose an increased risk of dyscrasias during clozapine treatment.20,21 The use 
of genetic testing to identify BEN may be useful in reducing the risk of unnecessary 
termination of treatment and is strongly recommended for all patients starting clo-
zapine, regardless of ethnicity.22,23
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Concurrent medications

Different classes of medicines associated with haematological adverse effects are co-
prescribed with clozapine. These include other antipsychotics, anticonvulsants such as 
sodium valproate and carbamazepine, antibacterials and GI agents such as proton-
pump inhibitors. Many patients develop neutropenia on clozapine but not all are 
clozapine-related or even pathological. The possible contributory role of these agents 
should always be considered and these drugs discontinued if clozapine rechallenge is 
attempted.24

Management options

Before treatment initiation, it is important to evaluate baseline haematological values. 
All patients should be genetically tested for BEN.25

In those already taking clozapine, there are three distinct patient groups: those with 
normal neutrophil counts, those with neutropenia unrelated to clozapine, and those 
with clozapine-related agranulocytosis. Here, we discuss options for the middle group – 
those with mild neutropenia unrelated to clozapine. The use of iatrogenic agents to 
elevate WCC in patients with clear prior clozapine-induced severe neutropenia or 
agranulocytosis (i.e. there is certainty that clozapine was the cause) is not recommended. 
Lithium or other medicines should only be used to elevate WCC where it is strongly felt 
that prior neutropenic episodes were unrelated to clozapine. Patients who have had a 
previous episode of agranulocytosis that is attributable to clozapine should not be 
rechallenged either with or without lithium.

Lithium

Lithium increases the neutrophil count and total WCC both acutely and chronically. 
The magnitude of this effect is poorly quantified, but a mean neutrophil count of 
11.9×109/L has been reported in patients treated with lithium, and a mean rise in neu-
trophil count of 2×109/L was seen in patients treated with clozapine after the addition 
of lithium. This effect does not seem to be clearly dose-related, although a minimum 
lithium serum level of at least 0.4mmol/L may be required. The mechanism is not com-
pletely understood.26

Lithium has been used to increase the WCC in patients who have developed neutro-
penia while taking clozapine, allowing clozapine treatment to continue. Several case 
reports in adults27–31 and in children32,33 have been published. Almost all patients had 
plasma lithium levels of >0.6mmol/L. In a case series (n = 25) of patients who had 
stopped clozapine because of an apparent blood dyscrasia and were rechallenged in the 
presence of lithium, only one developed a subsequent dyscrasia.34

If considering lithium, discuss with the medical adviser at the relevant monitoring 
service to determine the optimum pharmacological strategy for the particular patient. 
Increased risk of neurological adverse effects such as myoclonus, ataxia and seizures 
should be considered when using the combination.35 Where there are valid concerns 
regarding neurotoxic effect, it may be prudent to use clozapine alone (off-licence) with 
US monitoring criteria (Figure 1.6).36
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Lithium does not protect against true clozapine-induced agranulocytosis. One case of 
fatal agranulocytosis has occurred with this combination25 and a second case of agran-
ulocytosis has been reported with the combination with subsequent resistant to treat-
ment with granulocyte colony-stimulating factor (G-CSF).37

Granulocyte colony-stimulating factor

The use of G-CSF to facilitate uninterrupted clozapine therapy in patients with previ-
ous neutropenia is a strategy that is attracting increasing interest but is somewhat con-
troversial. In one study, clozapine was successfully rechallenged using G-CSF in 76% of 
patients for an average follow-up period of 1.9 years.38 As well as the commonly 
reported adverse effects of bone pain39 and neutrophil dysplasia,40 the administration of 

Treatment/rechallenge with clozapine
considered desirable

Discontinue, if possible, other drugs that
are known to suppress the bone marrow

Genetic testing/refer to 
haematologist for 
BEN dx if appropriate

Baseline U&Es, TFTs, FBC

Borderline/
low WCC

WCC in right range Prescribe lithium 400mg daily
Titrate dose to achieve a plasma level

 >0.4mmol/L (higher plasma levels may be 
appropriate for patients who have an affective

component to their illness). Repeat WCC

If WCC result is in the normal
range, start/restart clozapine

Ensure ongoing monitoring for clozapine and
lithium (note that lithium does not protect

against agranulocytosis: if the WCC
continues to fall despite lithium treatment,

consideration should be given to
discontinuing clozapine.

Particular vigilance is required in high-risk
patients during the first 18 weeks of treatment)

Lithium contra-
indicated or 
inappropriate

Haematology referral/
consultation with
clozapine registry 

Unlicensed US
monitoring 
criteria

Treatment
plan with
G-CSF

Figure 1.6  The use of lithium with clozapine.
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G-CSF in the face of a low or declining neutrophil count may mask an impending neu-
tropenia or agranulocytosis, leading to dire consequences. The long-term safety of 
G-CSF has not been determined but bone density and spleen size should probably be 
monitored.

‘When required’ G-CSF, to be administered if neutrophils drop below a defined 
threshold, may allow rechallenge with clozapine of patients in whom lithium is insuf-
ficient to prevent ‘dipping’ of WCC below the normal range. Again, this strategy risks 
masking a severe neutropenia/agranulocytosis. It is also likely to be practically difficult 
to manage outside a specialist unit, as frequent blood testing (twice to three times a 
week) is required, as well as immediate access to medical review and the G-CSF itself.

Consultation with a haematologist and discussion with the medical adviser at the 
clozapine monitoring service are essential before considering the use of G-CSF. A 
patient’s individual clinical circumstances should be considered. In particular, patients 
should be considered to be very high risk for rechallenge with clozapine if the first epi-
sode of dyscrasia fulfilled any of the following criteria, all of which suggest that the low 
counts are clozapine-related:

■■ inconsistent with previous WCCs (i.e. not part of a pattern of repeated low WCCs)
■■ occurred within the first 18 weeks of treatment
■■ severe (neutrophils <0.5×109/L) or
■■ prolonged.

While G-CSF has been reported as allowing successful rechallenge with clozapine in 
some people with previous episodes of clozapine-induced neutropenia,41 the available 
evidence should exclude this course of action for someone with a true clozapine-related 
agranulocytosis.42

Lithium is indicated in the management of patients with:

■■ low initial WCC (<4×109/L) or neutrophils (< 2.5×109/L)
■■ leucopenia (WCC <3×109/L) or neutropenia (neutrophils <1.5×109/L) thought to be 
linked to benign ethnic neutropenia. Such patients may be of African or Middle 
Eastern descent, have no history of susceptibility to infection and have morphologi-
cally normal white blood cells3

■■ recurrent ‘amber’ results during clozapine treatment
■■ a ‘red’ result probably unrelated to clozapine.
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Clozapine and chemotherapy

The use of clozapine with agents that cause neutropenia is formally contraindicated. 
Most chemotherapy treatments cause significant bone marrow suppression. When the 
white blood cell count drops below 3.0×109/L clozapine is usually discontinued. This is 
an important safety precaution outlined in the formal licence/labelling. For many regi-
mens it can be predicted that chemotherapy will reduce the white blood cell (WBC) 
count below this level, irrespective of the use of clozapine.

The use of chemotherapy may be more likely in people taking clozapine because of 
its association with malignancy.1,2 Ideally, clozapine should be discontinued before 
chemotherapy starts. However, this will place most patients at high risk of relapse or at 
least significant deterioration of their psychotic illness, which may then affect their 
capacity to consent to chemotherapy. This poses a therapeutic dilemma in patients pre-
scribed clozapine and requiring chemotherapy. In practice, most patients do continue 
on clozapine treatment during chemotherapy.

Liaison with regulatory bodies is essential in ensuring continuity of clozapine treatment 
for patients who are also receiving chemotherapy. Severe clozapine-induced neutropenia is 
very rare in people taking clozapine for longer than a year, while neutropenia is a known 
adverse effect of many chemotherapy regimens. Chemotherapy has a predictable effect on 
neutrophil counts, both in terms of magnitude of effect and the timing, so knowledge of 
these factors should help determine the cause of any neutropenia that develops.

There are a number of case reports supporting continuing clozapine during chemo-
therapy,3–18 but interpretation of this literature should take account of possible publica-
tion bias.3 Before initiating chemotherapy for a patient receiving clozapine, it is essential 
to put in place a treatment plan that is agreed with all relevant healthcare staff involved 
and, of course, the patient and family members/carers. This will include the oncologist/
physician, psychiatrist, haematologist, pharmacist and the clozapine monitoring ser-
vice. Plans should be made in advance for the action that should be taken when the 
WBC count drops below the normally accepted minimum. This plan should cover the 
frequency of haematological monitoring, increased vigilance regarding the clinical con-
sequences of neutropenia/agranulocytosis, if and when clozapine should be stopped, 
and the place of medication such as lithium and G-CSF19,20 to try and support the main-
tenance of normal neutrophil counts.

In the UK, the clozapine monitoring service will normally ask the psychiatrist to sign 
an ‘unlicensed use’ form and will request additional blood monitoring. Complications 
appear to be rare but there is one case report of neutropenia persisting for 6 months 
after doxorubicin, radiotherapy and clozapine.6 G-CSF has been used to treat agranu-
locytosis associated with chemotherapy and clozapine in combination.7,8,21 As discussed 
above, the risks of life-threatening blood dyscrasia are probably lowest in those who 
have received clozapine for longer than a year, in whom a clozapine-induced severe 
neutropenia would be highly unusual.

Summary

■■ If possible, clozapine should be discontinued before starting chemotherapy but, for 
almost all people, the risk–benefit analysis will be judged to be in favour of continu-
ing clozapine.
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■■ The likelihood of relapse or deterioration of the psychotic illness must be considered 
before discontinuing clozapine.

■■ Consideration should be given to the possibility that, if the patient’s mental state 
deteriorates, they may retract their consent for chemotherapy.

■■ When clozapine treatment is continued during chemotherapy, a collaborative 
approach is strongly recommended, involving an oncologist, a psychiatrist, a haema-
tologist, a pharmacist, the patient and their relatives/carers and the relevant clozapine 
monitoring service.

References
1.	Chrétien B, et  al. Haematologic malignancies associated with clozapine v. all other antipsychotic agents: a pharmacovigilance study in 

VigiBase(®). Psychol Med 2021; 51:1459–1466.

2.	Tiihonen J, et al. Long-term treatment with clozapine and other antipsychotic drugs and the risk of haematological malignancies in people 

with schizophrenia: a nationwide case-control and cohort study in Finland. Lancet Psychiatry 2022; 9:353–362.

3.	Cunningham NT, et  al. Continuation of clozapine during chemotherapy: a case report and review of literature. Psychosomatics 2014; 

55:673–679.

4.	Bareggi C, et al. Clozapine and full-dose concomitant chemoradiation therapy in a schizophrenic patient with nasopharyngeal cancer. Tumori 

2002; 88:59–60.

5.	Hundertmark J, et al. Reintroduction of clozapine after diagnosis of lymphoma. Br J Psychiatry 2001; 178:576.

6.	Rosenstock J. Clozapine therapy during cancer treatment. Am J Psychiatry 2004; 161:175.

7.	Lee SY, et al. Combined antitumor chemotherapy in a refractory schizophrenic receiving clozapine. J Korean Neuropsychiatr Assoc 2000; 

39:234–239.

8.	Usta NG, et al. Clozapine treatment of refractory schizophrenia during essential chemotherapy: a case study and mini review of a clinical 

dilemma. Ther Adv Psychopharmacol 2014; 4:276–281.

9.	Rosenberg I, et al. Restarting clozapine treatment during ablation chemotherapy and stem cell transplant for Hodgkin’s lymphoma. Am J 

Psychiatry 2007; 164:1438–1439.

10.	 Goulet K, et al. Case report: clozapine given in the context of chemotherapy for lung cancer. Psychooncology 2008; 17:512–516.

11.	 Frieri T, et  al. Maintaining clozapine treatment during chemotherapy for non-Hodgkin’s lymphoma. Prog Neuropsychopharmacol Biol 

Psychiatry 2008; 32:1611–1612.

12.	 Sankaranarayanan A, et  al. Clozapine, cancer chemotherapy and neutropenia: dilemmas in management. Psychiatr Danub 2013; 

25:419–422.

13.	 De Berardis D, et al. Safety and efficacy of combined clozapine-azathioprine treatment in a case of resistant schizophrenia associated with 

Behcet’s disease: a 2-year follow-up. Gen Hosp Psychiatry 2013; 35:213–211.

14.	 Deodhar JK, et al. Clozapine and cancer treatment: adding to the experience and evidence. Indian J Psychiatry 2014; 56:191–193.

15.	 Monga V, et al. Clozapine and concomitant chemotherapy in a patient with schizophrenia and new onset esophageal cancer. Psychooncology 

2015; 24:971–972.

16.	 Overbeeke MR, et al. Successful clozapine continuation during chemotherapy for the treatment of malignancy: a case report. Int J Clin Pharm 

2016; 38:199–202.

17.	 Campbell G, et al. Clozapine and chemotherapy: a dangerous couple or a necessary partnership? Drug Ther Bull 2022; 60:29–31.

18.	 Wright T, et al. Should clozapine be discontinued in a patient receiving chemotherapy? Current Psychiatry 2022; 21:44–49.

19.	 Whiskey E, et al. Restarting clozapine after neutropenia: evaluating the possibilities and practicalities. CNS Drugs 2007; 21:25–35.

20.	 Silva E, et al. Clozapine rechallenge and initiation despite neutropenia- a practical, step-by-step guide. BMC Psychiatry 2020; 20:279.

21.	 Kolli V, et  al. Treating chemotherapy induced agranulocytosis with granulocyte colony-stimulating factors in a patient on clozapine. 

Psychooncology 2013; 22:1674–1675.



Schizophrenia and related psychoses 275

C
H

A
PT

ER
 1

Genetic testing for clozapine treatment

A great number of studies have sought to detect genetic predictors of clozapine out-
comes, both therapeutic and adverse. Generally, only small effects have been uncovered 
and clinical utility is limited unless genetic variant effects are mathematically combined. 
Sensitivity (the likelihood of accurately predicting a specific outcome) is usually low but 
specificity (the likelihood of correctly excluding that outcome) is often very high. 
Numerical values for these categories can be combined with population incidence data 
to generate positive predictive value (PPV – the % of people who will experience the 
outcome when predicted) and negative predictive value (NPV – the % of people who 
will not experience that outcome when it is not predicted). This concept is applicable to 
genetic variants linked to agranulocytosis. The presence of a candidate variant (see PPV 
below) should provoke caution and perhaps more frequent testing. The absence of a 
candidate variant (see NPV) may give some reassurance about the likelihood of agranu-
locytosis, especially if the NPV is >99.6% (that is, 100 minus 0.4%, the risk of agranu-
locytosis in the wider population).

Response

Three variants have been reliably shown to predict therapeutic outcome with 
clozapine:1

HTR2A rs6313C CC carriers less likely to respond than T carriers
CC 146/272 response, CT/TT 366/596 response (54% vs 62%)

HTR2A rs6314 C allele more likely to respond than T allele
C allele response 685/1,215, T allele 55/127 (56% vs 43%)

HTR3A rs1062613 C allele less likely to respond than T allele
C allele response 528/841, T allele 134/185 (63% vs 72%)

Mathematical modelling of these three variants can generate an overall percentage 
chance of response with confidence intervals. Other variants may be linked to response.

Agranulocytosis

Several genetic variants are reliably associated with altered risk of agranulocytosis. 
Some variants are found only in certain ethnic groups.

HLA-DQB1 Sequence variant 6672G>C (REC 21G) confers 1,175% 
higher risk of agranulocytosis than general population.

Sensitivity 21.5%, specificity 98.4%.2 PPV 5.1%, NPV 99.7%.

In people of European ancestry, sensitivity is 53.7% and this 
variant confers a 10-fold greater risk of agranulocytosis.3

HLA-DQB1 DQB1*0502 allele is associated with agranulocytosis in 5 of 
7 studies (e.g. Dettling and colleagues,4 Yunis and colleagues5). 
Effect size variable.
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HLA-B*59:01 Presence of allele highly predictive of agranulocytosis but is 
rare in East Asian populations and almost absent in people of 
European descent.

Sensitivity 31.8%, specificity 95.3%.6 PPV 6.4%, NPV 99.3%.

HLA DQB1/HLA-B Single amino acid changes HLA DQB1 126Q and HLA-B 
158T associated with increased risk of agranulocytosis. 
Overall, 39 of 95 cases had one or both alleles; 175 of 206 
controls had neither allele.

Sensitivity 41.0%, specificity 85.0%7,8 (36% and 89% figures 
given elsewhere).9 PPV/NPV not given but can be calculated.

HLA-DRB1 DRB1*04:02 confers a six-fold higher risk of agranulocytosis.

NPV is 99.3%.10

The HLA-DQB1 variants and the HLA-B variants are in linkage disequilibrium9 and 
are likely to convey the same association signal. Variants in linkage disequilibrium are 
inherited together.

Benign ethnic neutropenia

ACKR1 rs2814778 CC genotype at rs2814778 (Duffy Null Status) is considered to 
be the cause of BEN.11

All patients starting clozapine should undergo genetic testing for BEN.12

Metabolism

Clozapine is largely metabolised by CYP1A2 and, to a lesser extent in most people, 
CYP3A4/5. Despite early reports, CYP2D6 plays almost no role in the metabolism of 
clozapine.13 Metabolic rate is usually classified as poor (PM), intermediate (IM) or 
extensive (EM) and each is associated with a particular genetic variant. Genetic analysis 
can therefore allow an estimate of the target dose of clozapine for an individual. This is 
the most accurate method of predicting clozapine dose.14

Cytochrome p4501A2 PM/IM/EM status as normally defined by analysis of e.g. 
CYP1A2*1F/1C/1A/1K.15

Cytochrome p4503A4 PM/IM/EM status. CYP3A4 is usually a minor route of 
clozapine metabolism but metaboliser status affects blood 
concentration.16

Cytochrome p4503A5 PM/IM/EM status. CYP3A5 PM status associated with 
elevated clozapine blood levels.17

Other non-CYP genetic associations have also been demonstrated.
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NFIB rs28379954 T>C CT carriers have much lower blood concentrations than 
TT carriers in both smokers and non-smokers.18

Also, the rs2472297 genotype independently predicts clozapine plasma levels.19 Levels 
are highest in C/C carriers and lowest in T/T carriers (C/T somewhere in between).

Genetic analysis of CYP function can identify the cause of low clozapine blood con-
centrations and allow selection of appropriate enzyme inhibitors.20

Other adverse effects

Genetic predictors of myocarditis21 and weight gain22 have also been found, but asso-
ciations are probably too weak to allow clinical application.15
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Chapter 2

Lithium

Mechanism of action

Lithium is implicated in a wide range of biological processes, with a multiplicity of 
effects. Consequently it has proven very difficult to ascertain the key mechanism(s) 
of action of lithium in regulating mood and behaviour. For example, there is some older 
evidence that people with bipolar illness have higher intracellular concentrations of 
sodium and calcium than controls and that lithium can reduce these. Interestingly, 
calcium-related genes have been implicated by genetic studies in bipolar disorder.1 
GSK3 (glycogen synthase kinase 3), CREB (cAMP response element-binding protein) 
and Na+/K+ adenosine triphosphatase (ATPase) related mechanisms may be important 
for lithium’s effects.2 Lithium may have neuroprotective effects that preserve the func-
tion of neurons and neuronal circuits.3 Lithium also promotes neurogenesis in the 
hippocampus, which is important for learning, memory and stress responses.4 A meta-
analysis suggests lithium may prevent transition to dementia5 and lithium appears to be 
more effective than aducanumab in preventing cognitive decline.6 However, the largest 
study to date showed no beneficial effect on risk of neurocognitive disorders.7 Both 
reversible and irreversible neurotoxicity related to lithium are recognised adverse 
effects.8,9 Lithium is present in low levels in the environment (e.g. in drinking water 
sources) and environmental lithium concentration has been reported to be inversely 
related to suicide and dementia at a population level.10,11

Clinical indications

Acute treatment of mania

Lithium is effective for the treatment of mania, at a plasma level of 0.8–1.0mmol/L.12 
If a faster onset of action is needed an adjunctive or single-agent antipsychotic with 
an evidence base for treating mania is recommended.12 It can be difficult to achieve 
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therapeutic plasma lithium levels rapidly and monitoring may be problematic if the 
patient is uncooperative. Treatment may be most successful in those without psy-
chotic symptoms or evidence of rapid cycling.13

Treatment of acute mania in patients already on long-term lithium

The 2016 British Association for Psychopharmacology guidelines12 suggest that in the 
event of relapse, an urgent plasma lithium level should be obtained to indicate the level 
of compliance with lithium therapy and inform possible dose adjustment. If lithium 
level measurement indicates non-compliance, the reason should be ascertained. If the 
lithium level is confirmed to be optimal, but the control of mania is inadequate, then 
adding a dopamine antagonist, dopamine partial agonist or valproate (given the condi-
tions with regard to reproductive potential) is recommended.12

Bipolar depression

Lithium is widely used in bipolar depression but evidence supporting robust efficacy for 
acute episodes is somewhat unconvincing.14,15 Evidence for prevention of depressive 
episodes is more compelling.

Maintenance treatment of bipolar disorder

Aim for the highest tolerable lithium plasma level in the range of 0.6–0.8mmol/L12,16 
with the option to reduce it to 0.4–0.6mmol/L in case of good response but poor toler-
ance, or to increase it to 0.8–1.0mmol/L in case of insufficient response and good toler-
ance. The aim of treatment is complete remission and prevention of both manic and 
depressive episodes.17 Lithium is the best-performing mood stabiliser for bipolar disor-
der in practice with a prophylactic effectiveness similar to long-acting antipsychotics.18 
In 2024, it remains the gold standard treatment for bipolar disorder.19

Augmentation of antidepressants in unipolar depression

Approximately 30–50% of patients fail to respond to trials of first- or second-line anti-
depressants and outcomes from treatment-resistant depression are poor.20 Evidence-
based guidelines for treating depressive disorders with antidepressants21 suggest that 
either lithium or quetiapine is the agent of first choice for augmenting the existing 
antidepressant and that lithium augmentation is most effective at a lithium plasma level 
of 0.6–1.0mmol/L. Recent meta-analyses suggest robust efficacy for lithium, alongside 
quetiapine, D2 partial agonists and ketamine.22,23 One meta-analysis suggested lithium 
to be most effective.24 Clinical predictors associated with a better outcome in lithium 
augmentation for treatment-resistant depression included more severe depressive symp-
tomatology, psychomotor retardation, significant weight loss, a family history of major 
depression or a personal experience of more than three episodes.25 Of course, compli-
ance with lithium augmentation should also be added to this list. Lithium is widely 
underused in resistant depression.26
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Prophylaxis of unipolar depression

Lithium is significantly superior to antidepressants in preventing relapses that require 
hospitalisation, with a relative risk of 0.34.27 Lithium prophylaxis is indicated in unipo-
lar depression (i) if a patient has suffered two depressive episodes in 5 years; (ii) after 
one episode if the episode is severe and there is a strong suicide risk; (iii) with indefinite 
treatment if there is adherence and adverse events are not problematic, particularly if a 
bipolar background is suspected.28

Other uses of lithium

Lithium is also used to treat aggressive and self-mutilating behaviour and studies have 
confirmed benefits29 to both prevent and treat steroid-induced psychosis30 and to raise 
the white blood cell count in patients receiving clozapine.31

Lithium and suicide

It is estimated that 15% of people with bipolar disorder eventually take their own life.32 
A meta-analysis of clinical trials concluded that lithium reduced the risk of both 
attempted and completed suicide by 80% in patients with bipolar illness,33 and large 
database studies have shown that lithium-treated patients are less likely to complete 
suicide than patients treated with other mood-stabilising drugs.34

In patients with unipolar depression, lithium also seems to protect against suicide 
although the mechanism of this protective effect is unknown.33 As noted, environ-
mental lithium has been reported to be inversely related to suicide at a population 
level.10,35

Plasma levels

The minimum effective plasma level for prophylaxis of mood disorder episodes is prob-
ably 0.4mmol/L, with the optimal concentration being in the range 0.6–0.8mmol/L.36 
Levels above 0.75mmol/L offer additional protection only against manic symptoms37 
so the target range for prophylaxis is effectively 0.6–0.8mmol/L.16,38 Changes in plasma 
levels in either direction seem to worsen the risk of relapse.37 The optimal plasma level 
range in patients who have unipolar depression is less clear.39 Taking account of evi-
dence from clinical trials, naturalistic studies and lithium in drinking water, studies 
seem to suggest that various benefits of lithium begin at a low concentration and 
increase over a narrow range up to 1.0mmol/L. Low-dose lithium regimens are under 
investigation but not yet clinically recommended.40

Children and adolescents may require higher plasma levels than adults to ensure that 
an adequate concentration of lithium is present in the central nervous system (CNS).41

Lithium is rapidly absorbed from the gastrointestinal tract but has a long distribu-
tion phase. Blood samples for plasma lithium level estimations should be taken 10–14 
(ideally 12) hours post-dose in patients who are prescribed a single daily dose of a 
prolonged-release preparation at bedtime.12



282 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 2

Formulations

There is no clinically significant difference in the pharmacokinetics of the two most 
widely prescribed brands of lithium in the UK: Priadel and Camcolit. In other countries, 
standard lithium carbonate tablets are often given twice or three times daily.

The amount of elemental lithium varies by salt used.

■■ Lithium carbonate 400mg tablets each contain 10.8mmol lithium.
■■ Lithium citrate liquid is available in two strengths:

■■ 5.4mmol/5mL (equivalent to 200mg lithium carbonate).
■■ 10.8mmol/5mL (equivalent to 400mg lithium carbonate).

Lack of clarity over which liquid preparation is intended when prescribing can lead 
to the patient receiving a sub-therapeutic or toxic dose. Liquid preparations need to be 
given 12-hourly.

Adverse effects

Most adverse effects are dose- and plasma level-related. These include mild gastrointes-
tinal upset, fine tremor, polyuria and polydipsia. Polyuria may occur more frequently 
with twice daily dosing.42,43 Propranolol can be useful in lithium-induced tremor. Some 
skin conditions such as psoriasis and acne can be aggravated by lithium therapy. 
Lithium can also cause a metallic taste in the mouth, ankle oedema and weight gain.

Lithium can cause a reduction in urinary concentrating capacity – nephrogenic dia-
betes insipidus  – hence the occurrence of thirst and polyuria. This effect is usually 
reversible in the short to medium term, but renal effects may be irreversible after long-
term treatment (>15 years).44 Lithium treatment can also lead to a reduction in the 
glomerular filtration rate (GFR) although the magnitude of the risk is uncertain.44 
Lithium levels of >0.8mmol/L are associated with a higher risk of renal toxicity and 
prolonged lithium treatment of course requires regular monitoring of kidney function.45 
Hypertension and a diagnosis of bipolar disorder worsen the risk of lithium-related 
chronic kidney disease.46

In the longer term, lithium increases the risk of hypothyroidism;47 in middle-aged 
women the risk may be up to 20%.48 A case has been made for testing thyroid autoan-
tibodies in this group before starting lithium (to better estimate risk) and for perform-
ing thyroid function tests (TFTs) more frequently in the first year of treatment.49 
Hypothyroidism is readily treated with thyroxine. TFTs usually return to normal when 
lithium is discontinued. Lithium also more rarely causes hyperthyroidism.50

Hyperparathyroidism causes hypercalcaemia in about 4% of patients51 and calcium 
levels should be monitored in patients on long-term treatment.50,52 Clinical conse-
quences of chronically increased serum calcium include renal stones, osteoporosis, dys-
pepsia, hypertension and renal impairment.

Lithium toxicity

Toxic effects reliably occur at levels >1.5mmol/L and usually consist of gastrointestinal 
symptoms (increasing anorexia, nausea and diarrhoea) and CNS effects (muscle 
weakness, drowsiness, confusion, ataxia, coarse tremor and muscle twitching).53 
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Above 2mmol/L, increased disorientation and seizures usually occur, which can progress 
to coma and ultimately death. In the presence of more severe symptoms, osmotic or 
forced alkaline diuresis should be used in a medical facility. Above 3mmol/L, peritoneal 
or haemodialysis is often used. These plasma levels are only a guide and individuals 
vary in their susceptibility to symptoms of toxicity. Neurotoxicity at normal plasma 
levels has also been described, as brain lithium levels may not be reflected by concentra-
tion in the plasma.54,55

Most risk factors for toxicity involve changes in sodium levels or in the way the body 
handles sodium, for example low salt diets, dehydration, drug interactions (see later 
Table 2.2) and some uncommon physical illnesses such as Addison’s disease.

Information relating to the symptoms of toxicity and the common risk factors (espe-
cially drug interactions) should always be given to patients when treatment with lith-
ium is initiated.56 This information should be repeated at appropriate intervals to make 
sure that it is clearly understood.

Pre-treatment tests

Before prescribing lithium, renal, thyroid and cardiac function should be checked. As a 
minimum, the estimated GFR (eGFR),57 urea and electrolytes (U&Es) and TFTs should 
be checked. A baseline calcium level is also helpful. An electrocardiogram (ECG) is also 
recommended in patients who have risk factors for, or existing, cardiovascular disease. 
A baseline measure of weight is also desirable.

Lithium is a putative human teratogen. Women of child-bearing age should be advised 
to use a reliable form of contraception. See the section on psychotropics and pregnancy 
(Chapter 7).

On-treatment monitoring12,58

Plasma lithium, eGFR, U&Es and TFTs should be checked every 6 months. More fre-
quent tests may be required in those who are prescribed interacting drugs, who are 
elderly or who have established chronic kidney disease. Weight (or body mass index 
[BMI]) should also be monitored. Lithium monitoring in clinical practice in the UK is 
known to be suboptimal59 although there has been a modest improvement over time.60 
The use of automated reminder systems has been shown to improve monitoring rates.61

Discontinuation

Intermittent treatment with lithium may worsen the natural course of bipolar illness. 
A much greater than expected incidence of manic relapse is seen in the first few months 
after abruptly discontinuing lithium,62 even in patients who have been symptom-free 
for as long as 5 years.63 Lithium treatment should not be started unless there is a clear 
intention to continue it for several years and where compliance can be reasonably 
assured.64 This advice has obvious implications for initiating lithium treatment against 
a patient’s will (or in a patient known to be non-compliant with medication) during a 
period of acute illness.

The risk of relapse is probably reduced by decreasing the dose gradually over a period 
of at least a month65 and avoiding decremental plasma level reductions of >0.2mmol/L.37 
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In contrast with these recommendations, a naturalistic study found that, in patients 
who had been in remission for at least 2 years and had discontinued lithium very slowly, 
the recurrence rate was at least three times greater than in patients who continued 
lithium and that significant survival differences persisted for many years. Patients main-
tained on high lithium levels before discontinuation were particularly prone to relapse.66

One large US study based on prescription records found that half of those prescribed 
lithium took almost all of their prescribed doses, a quarter took between 50% and 80% 
and the remaining quarter took less than 50%. A third of patients took lithium for less 
than 6 months in total.67 A large audit found that 1 in 10 patients prescribed long-term 
lithium treatment had a plasma level below the therapeutic range.68 It is clear that sub-
optimal adherence limits the effectiveness of lithium in clinical practice. One database 
study suggested the extent to which lithium was taken was directly related to the risk 
of suicide (more prescriptions were associated with lower suicide rate).69 Less convinc-
ing data support the emergence of depressive symptoms in bipolar patients after lithium 
discontinuation.62 There are few data relating to patients with unipolar depression.

Table 2.1 summarises the prescribing and monitoring of lithium.

Interactions with other drugs70–72

Because of lithium’s relatively narrow therapeutic index, pharmacokinetic interactions 
with other drugs can precipitate lithium toxicity. Most clinically significant interactions 
are largely with drugs that alter renal sodium handling. Rarely, neurotoxicity results 
from co-prescribing lithium and antipsychotics.73,74

ACE inhibitors

Angiotensin-converting enzyme (ACE) inhibitors can (i) reduce thirst, which can lead to 
mild dehydration; and (ii) increase renal sodium loss leading to increased sodium reab-
sorption by the kidney, resulting in an increase in lithium plasma levels. The magnitude of 

Table 2.1  Lithium: prescribing and monitoring.

Indications Mania, hypomania, prophylaxis of bipolar affective disorder and recurrent depression. Reduces 
aggression and suicidality.

Pre-lithium 
work-up

Estimated glomerular filtration rate (eGFR) and thyroid function tests (TFTs). ECG recommended in 
patients who have risk factors for, or existing, cardiovascular disease. Baseline measure of weight 
desirable. U&Es (including calcium).

Prescribing Start at 400mg at night (200mg in the elderly). Plasma level after 7 days, then 7 days after every 
dose change until the desired level is reached (0.4mmol/L may be effective in unipolar depression, 
0.6–1.0mmol/L in bipolar illness, slightly higher levels in this range in difficult to treat mania). Blood 
should be taken 12 hours after the last dose. Take care when prescribing liquid preparations to 
clearly specify the strength required.

Monitoring Plasma lithium every 6 months (more frequent monitoring is necessary in those prescribed interacting 
drugs, the elderly and those with established renal impairment or other relevant physical illness). 
eGFR, U&Es and TFTs every 6 months. Weight (or body mass index) should also be monitored.

Stopping Reduce slowly over at least 1 month and preferably 3 months. Avoid reductions in plasma levels of 
>0.2mmol/L at a time (see section on discontinuation).
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this effect is variable, from no increase to a fourfold increase. The full effect can take 
several weeks to develop. The risk seems to be increased in patients with heart failure, 
dehydration and renal impairment (presumably because of changes in fluid balance/han-
dling). In the elderly, ACE inhibitors increase sevenfold the risk of hospitalisation due to 
lithium toxicity. ACE inhibitors can also precipitate renal failure so, if co-prescribed with 
lithium, more frequent monitoring of eGFR and plasma lithium is required.

The following drugs are ACE inhibitors: captopril, cilazapril, enalapril, fosinopril, 
imidapril, lisinopril, moexipril, perindopril, quinapril, ramipril and trandolapril.

Care is also required with the angiotensin II receptor antagonists candesartan, epro-
sartan, irbesartan, losartan, olmesartan, telmisartan and valsartan.

Diuretics

Diuretics can reduce the renal clearance of lithium, the magnitude of this effect being 
greater with thiazide than with loop diuretics. Lithium levels usually rise within 10 days 
of a thiazide diuretic being prescribed; the magnitude of the rise is unpredictable and 
can vary from an increase of 25% to 400%.

The following drugs are thiazide (or related) diuretics: bendroflumethiazide, chlorta-
lidone, cyclopenthiazide, indapamide, metolazone and xipamide.

Although there are case reports of lithium toxicity induced by loop diuretics, many 
patients receive this combination of drugs without apparent problems. The risk of an 
interaction seems to be greatest in the first month after the loop diuretic has been pre-
scribed and additional lithium plasma level monitoring during this time is recom-
mended if these drugs are co-prescribed. Loop diuretics can increase sodium loss and 
subsequent reabsorption by the kidney. Patients taking loop diuretics may also have 
been advised to restrict their salt intake; this may contribute to the risk of lithium 
toxicity in these individuals.

The following drugs are loop diuretics: bumetanide, furosemide and torasemide.

Non-steroidal anti-inflammatory drugs

Non-steroidal anti-inflammatory drugs (NSAIDs) inhibit the synthesis of renal prosta-
glandins, thereby reducing renal blood flow and possibly increasing renal reabsorption 
of sodium and therefore lithium. The magnitude of the rise in lithium concentration is 
unpredictable for any given patient; case reports vary from increases of around 10% to 
over 400%. The onset of effect also seems to be variable, from a few days to several 
months. Risk appears to be increased in those patients who have impaired renal func-
tion, renal artery stenosis or heart failure and who are dehydrated or on a low salt diet. 
There are a number of case reports of an interaction between lithium and COX-2 inhib-
itors. NSAIDs do not appear to diminish the therapeutic effects of lithium,75 as has 
previously been reported.

NSAIDs (or COX-2 inhibitors) can be very carefully combined with lithium, but they 
should be prescribed regularly, not intermittently, and more frequent plasma lithium 
monitoring is essential. Some NSAIDs can be purchased without a prescription, so it is 
particularly important that patients are aware of the potential for interaction.

The following drugs are NSAIDs or COX-2  inhibitors: aceclofenac, acemetacin, 
celecoxib, dexibuprofen, dexketoprofen, diclofenac, diflunisal, etodolac, etoricoxib, 
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fenbufen, fenoprofen, flurbiprofen, ibuprofen, indometacin, ketoprofen, lumiracoxib, 
mefenamic acid, meloxicam, nabumetone, naproxen, piroxicam, sulindac, tenoxicam 
and tiaprofenic acid.

Carbamazepine

There are rare reports of neurotoxicity when carbamazepine is combined with lithium. 
Most reports are old and in the context of treatment involving high plasma lithium 
levels. It is of note though that carbamazepine can cause hyponatraemia, which may in 
turn lead to lithium retention and toxicity. Similarly, rare reports of CNS toxicity impli-
cate selective serotonin reuptake inhibitors (SSRIs), another group of drugs that can 
cause hyponatraemia.

Table 2.2 summarises drugs that may clinically interact with lithium.
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Valproate

Mechanism of action1

Valproate is a simple branched-chain fatty acid. Its mechanism of action is complex and 
not fully understood. Valproate inhibits the catabolism of gamma-aminobutyric acid 
(GABA), reduces the turnover of arachidonic acid, activates the extracellular signal-
regulated kinase (ERK) pathway and thus alters synaptic plasticity, interferes with 
intracellular signalling, promotes brain-derived neurotrophic factor (BDNF) expression 
and reduces levels of protein kinase C. Research has focused on the ability of valproate 
to alter the expression of various genes that are involved in transcription regulation, 
cytoskeletal modifications and ion homeostasis. Other mechanisms that have been pro-
posed include depletion of inositol and indirect effects on non-GABA pathways through 
the inhibition of voltage-gated sodium channels.

There is a growing literature relating to the potential use of valproate as an adjunc-
tive treatment in several types of cancer,2 a property which may also confer some effects 
on neuroplasticity.3

Formulations

Valproate is available in the UK in three forms: sodium valproate and valproic acid 
(licensed for the treatment of epilepsy) and semi-sodium valproate (licensed for the 
treatment of acute mania). Both semi-sodium and sodium valproate are metabolised to 
valproic acid, which is responsible for the pharmacological activity of all three prepara-
tions.4 Clinical studies of the treatment of affective disorders variably use sodium val-
proate, semi-sodium valproate, ‘valproate’ or valproic acid. The great majority have 
used semi-sodium valproate.

It is unclear if there is any difference in efficacy between valproic acid, valproate 
semi-sodium and sodium valproate. One large US quasi-experimental study found that 
in-patients who initially received the semi-sodium preparation had a hospital stay that 
was a third longer than patients who initially received valproic acid.5 One clear differ-
ence is that controlled-release sodium valproate (Epilim Chrono6) can be administered 
as a once daily dose whereas other sodium and semi-sodium valproate preparations 
require at least twice daily administration. Overall, there are probably no important 
differences between different valproate forms,7 except for the small differences in bio-
availability related to valproate content.

Indications

Randomised controlled trials (RCTs) have shown valproate to be effective in the treat-
ment of mania,8,9 with a response rate of 50% and a number needed to treat (NNT) of 
2–4,10 although large negative studies do exist.11 One RCT found lithium to be more 
effective overall than valproate9 but a large (n = 300) randomised open trial of 12 weeks’ 
duration found lithium and valproate to be equally effective in the treatment of acute 
mania.12 Valproate may be effective in patients who have failed to respond to lithium.13 It 
may be less effective than olanzapine, both as monotherapy14 and as an adjunctive treat-
ment to lithium12 in acute mania. One network meta-analysis reported that valproate was 
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less effective but better tolerated than lithium.15 Overall, data relating to efficacy in mania 
are less convincing for valproate than for lithium and a range of antipsychotics.16,17

A meta-analysis of four small RCTs concluded that valproate is effective in bipolar 
depression with a small to medium effect size.18 A 2020 meta-analysis placed dival-
proex fifth out of 21 treatments for bipolar depression.19 Valproate has limited utility 
in rapid-cycling bipolar disorder.20

Although open-label studies suggest that valproate is effective in the prophylaxis of 
bipolar affective disorder,21 RCT data are limited.22,23 Bowden et al.24 found no difference 
between lithium, valproate and placebo in the primary outcome measure, time to any 
mood episode, although valproate was superior to lithium and placebo on some second-
ary outcome measures. In another RCT22 there was no difference in relapse rates between 
valproate and olanzapine. A post-hoc analysis of data from this study found that patients 
with rapid-cycling illness had a better very early response to valproate than to olanzap-
ine but that this advantage was not maintained.23 Outcomes with respect to manic symp-
toms for those who did not have a rapid-cycling illness were better at 1 year with 
olanzapine than with valproate. In a further 20-month RCT of lithium versus valproate 
in patients with rapid-cycling illness, both the relapse and attrition rates were high, and 
no difference in efficacy between valproate and lithium was apparent.25 The independent 
BALANCE study found lithium to be numerically superior to valproate, and the combi-
nation of lithium and valproate statistically superior to valproate alone.26 Aripiprazole 
in combination with valproate is superior to valproate alone.27 Overall, data suggest that 
adjunctive valproate provides additional protection against relapse.28

In the UK, the National Institute for Health and Care Excellence (NICE) recom-
mends valproate as a first-line option for the treatment of acute episodes of mania, in 
combination with an antidepressant for the treatment of acute episodes of depression, 
and for prophylaxis,29 but importantly NOT in women of child-bearing potential.29,30 A 
Cochrane review concluded that the evidence supporting the use of valproate as proph-
ylaxis is limited.31

Valproate is sometimes used to treat aggressive behaviours of variable aetiology.32 
One RCT (n = 16) failed to detect any advantage for risperidone augmented with 
valproate over risperidone alone in reducing hostility in patients with schizophrenia.33 
A mirror-image study found that, in patients with schizophrenia or bipolar disorder in 
a secure setting, valproate decreased agitation.34

There is a small positive placebo-controlled RCT of valproate in generalised anxiety 
disorder.35 Valproate may also have preventive benefits against COVID-19.36

Plasma levels

The pharmacokinetics of valproate are complex, following a three-compartmental 
model and showing protein-binding saturation. Plasma level monitoring is supposedly 
of more limited use than with lithium or carbamazepine.37 There may be a linear asso-
ciation between valproate serum levels and response in acute mania, with serum levels 
<55mg/L being no more effective than placebo, and levels >94mg/L being associated 
with the most robust response.38 Optimal serum levels during the maintenance phase 
are unknown, but are likely to be at least 50mg/L.39 Achieving therapeutic plasma levels 
rapidly using a loading dose regimen is generally well tolerated. Plasma levels can also 
be used to detect non-compliance or toxicity. Using total valproate concentration (the 
standard method) is no less useful than free valproate levels in most situations.40
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Adverse effects

Valproate can cause both gastric irritation and hyperammonaemia,41 both of which can 
lead to nausea. Lethargy and confusion can occasionally occur with starting doses 
above 750mg/day. Weight gain can be significant,42 particularly when valproate is used 
in combination with clozapine. Valproate causes dose-related tremor in up to a quarter 
of patients.43 In most of these patients, it is intention/postural tremor that is problem-
atic, but a very small proportion develop parkinsonism associated with cognitive 
decline; these symptoms are reversible when valproate is discontinued.44

Hair loss (with curly regrowth)45 and peripheral oedema can occur, as can thrombo-
cytopenia, leucopenia, red cell hypoplasia and pancreatitis.46 Valproate can cause 
hyperandrogenism in women47 and has been linked with the development of polycystic 
ovaries although the evidence supporting this association is conflicting. Valproate is a 
major human teratogen (see Chapter 7). Valproate may also affect male fertility48 but 
its teratogenic effect in men is disputed.49–51 Valproate may very rarely cause fulminant 
hepatic failure. Young children receiving multiple anticonvulsants are most at risk. Any 
patient with raised liver function tests (LFTs; common in early treatment52) should be 
evaluated clinically and other markers of hepatic function such as albumin and clotting 
time should be checked.

Many adverse effects of valproate are dose-related (and often peak plasma level related) 
and increase sharply in frequency and severity when the plasma concentration is >100mg/L. 
The once daily modified-release form of sodium valproate does not produce as high peak 
plasma levels as the conventional formulation, and so may be better tolerated.

Valproate and other antiseizure medications have been associated with an increased 
risk of suicidal behaviour53 but this finding is not consistent across studies.54 Patients 
with depression55 or who take another antiseizure medication that increases the risk of 
developing depression may be a subgroup at greater risk.56

Pre-treatment tests

Baseline full blood count (FBC), LFTs and weight or BMI are recommended by NICE 
in the UK.

On-treatment monitoring

In the UK, NICE recommends that an FBC and LFTs should be repeated after 6 months, 
and that BMI should be monitored. Valproate summary of product characteristics 
(SPCs) recommends more frequent LFTs during the first 6 months with albumin and 
clotting measured if enzyme levels are abnormal. Where there is clear hypalbuminae-
mia, free valproate levels should be measured.

Discontinuation

It is unknown if abrupt discontinuation of valproate worsens the natural course of bipo-
lar illness in the same manner as lithium. One small naturalistic retrospective study sug-
gested that it might.57 Until further data are available, if valproate is to be discontinued, 
it should be done slowly over at least a month, preferably longer. In people with epilepsy, 
valproate withdrawal is associated with depression, falls and hospital admissions.58
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Use in women of child-bearing age

Valproate is an established human teratogen. NICE recommends that alternative 
antiseizure medications are preferred in women with epilepsy59 and that valproate 
should not be used to treat bipolar illness in women of child-bearing age.29 The terato-
genic potential of valproate is not widely appreciated and in the past many women of 
child-bearing age were not advised of the need for contraception or prophylactic 
folate.60,61 Valproate may also cause impaired cognitive function in children exposed to 
valproate in utero.62 Valproate is now contraindicated in women of child-bearing 
potential in many countries (see Chapter 7).

Interactions with other drugs

Valproate is highly protein bound and can be displaced by other protein bound drugs 
such as aspirin, leading to toxicity. Aspirin also inhibits the metabolism of valproate; a 
dose of at least 300mg aspirin is required.63 Other, less strongly protein bound drugs 
such as warfarin can be displaced by valproate, leading to higher free levels and 
toxicity.

Valproate is hepatically metabolised; drugs that inhibit CYP enzymes can 
increase valproate levels (e.g. erythromycin, fluoxetine and cimetidine). Valproate 
can increase the plasma levels of some drugs by inhibition of glucuronidation. 
Examples include tricyclic antidepressants (TCAs; particularly clomipramine64), 
lamotrigine,65 quetiapine,66 warfarin67 and phenobarbital. Valproate may also sig-
nificantly lower plasma olanzapine concentrations although the mechanism is 
unknown.68

Pharmacodynamic interactions also occur. The anticonvulsant effect of valproate is 
antagonised by drugs that lower the seizure threshold (e.g. antipsychotics). Weight gain 
can be exacerbated by other drugs such as clozapine and olanzapine.

Table 2.3 summarises the prescribing and monitoring of valproate.

Table 2.3  Valproate: prescribing and monitoring.

Indications Mania, hypomania, bipolar depression and prophylaxis of bipolar affective disorder. May 
reduce aggression in a range of psychiatric disorders (although data are weak).

Pre-valproate 
work-up

FBC and LFTs. Baseline measure of weight desirable.

Prescribing Titrate dose upwards against response and adverse effects. Loading doses can be used and 
are generally well tolerated.
Modified-release sodium valproate (Epilim Chrono6) can be given once daily. All other 
formulations must be administered at least twice daily.
Plasma levels can be used to assure adequate dosing and treatment compliance. Blood 
should be taken immediately before the next dose.

Monitoring FBC and LFTs if clinically indicated. Weight (or body mass index).

Stopping Reduce slowly over at least 1 month, preferably longer.
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Carbamazepine

Mechanism of action1

Carbamazepine blocks voltage-dependent sodium channels, thus inhibiting repetitive 
neuronal firing. It reduces glutamate release and decreases the turnover of dopamine 
and noradrenaline. While carbamazepine has a similar molecular structure to TCAs, it 
is radically different in respect to both therapeutic and adverse effects.

Oxcarbazepine (a structural derivative of carbamazepine), as well as blocking 
voltage-dependent sodium channels, also increases potassium conductance and modu-
lates high-voltage activated calcium channels. Eslicarbazepine is available in some 
countries. Like oxcarbazepine it acts as a pro-drug for licarbazepine, the likely active 
molecule of all three drugs.

Formulations

Carbamazepine is available as a liquid, chewable and immediate-release and controlled-
release tablets. Non-modified release formulations generally have to be administered 
two to three times daily. The controlled-release preparation can be given once or twice 
daily, and the reduced fluctuation in serum levels usually leads to improved tolerability. 
This modified-release preparation has a lower bioavailability and an increase in dose of 
10–15% may be required.

Indications

Carbamazepine is primarily used as an antiseizure medication. It is also used in the 
treatment of trigeminal neuralgia and, in the UK and elsewhere, is licensed for the treat-
ment of bipolar illness in patients who do not respond to lithium.

With respect to the treatment of mania, two placebo-controlled randomised studies 
have found the extended-release formulation of carbamazepine to be effective. In 
both studies, the response rate in the carbamazepine arm was twice that in the pla-
cebo arm.2,3 Carbamazepine was not particularly well tolerated  – the incidence of 
dizziness, somnolence and nausea was high. Another study found carbamazepine 
alone to be as effective as carbamazepine plus olanzapine.4 Most formal guidelines do 
not recommend carbamazepine as a first-line treatment for mania.5 A Cochrane 
review concluded that there were insufficient trials of adequate methodological qual-
ity of oxcarbazepine in the acute treatment of bipolar disorder to inform its efficacy 
and acceptability.6 More recent reviews suggest oxcarbazepine has useful efficacy in 
mania.7 Two 2022  network meta-analyses8,9 confirmed the efficacy and relatively 
poor tolerability of carbamazepine.

Open studies suggest that carbamazepine monotherapy has some efficacy in bipolar 
depression10 but evidence supporting other strategies is stronger (see section on treat-
ment of bipolar depression later in this chapter). Carbamazepine may also be useful in 
unipolar depression either alone11 or as an augmentation strategy.12

Carbamazepine is generally considered to be less effective than lithium in the prophy-
laxis of bipolar illness.13 A 2009 meta-analysis failed to find a significant difference in 
efficacy between lithium and carbamazepine, but those who received carbamazepine 
were more likely to drop out of treatment because of adverse effects.14 Lithium is 
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considered to be superior to carbamazepine in reducing suicidal behaviour,15 although 
data are not consistent16 and carbamazepine may have anti-suicidal properties.17 In the 
UK, NICE considers carbamazepine to be a third-line prophylactic agent5 and data 
emerging since this guidance support this positioning.18 Three small studies suggest the 
related oxcarbazepine may have some prophylactic efficacy when used in combination 
with other mood-stabilising drugs.19–21

There are data supporting the use of carbamazepine in the management of alcohol 
withdrawal symptoms,22 although the high initial doses required are often poorly 
tolerated. A Cochrane review did not consider the evidence strong enough to sup-
port the use of carbamazepine for this indication.23 Carbamazepine has also been 
used to manage aggressive behaviour in patients with schizophrenia;24 the quality of 
data is weak and the mode of action unknown. There are a number of case reports 
and open case series that report on the use of carbamazepine in various psychiatric 
illnesses such as panic disorder, borderline personality disorder and episodic dyscon-
trol syndrome.

Plasma levels

When carbamazepine is used as an antiseizure medication, the therapeutic range is gen-
erally considered to be 4–12mg/L, although the supporting evidence is not strong. In 
patients with affective illness, a dose of at least 600mg/day and a plasma level of at least 
7mg/L may be required,25 although this is not a consistent finding.4,11,26 Levels above 
12mg/L are associated with a higher adverse effect burden.

Carbamazepine blood concentrations vary markedly within the dosage interval. It is 
therefore important to sample at a point in time where levels are likely to be reproduc-
ible for any given individual. The most appropriate way of monitoring is to take a 
trough level before the first dose of the day. Carbamazepine metabolism is genetically 
determined and so genetic testing may be helpful before starting carbamazepine.27

Carbamazepine is a hepatic enzyme inducer that induces its own metabolism as well 
as that of other drugs, including some antipsychotics.28 An initial plasma half-life of 
around 30 hours is reduced to around 12 hours on chronic dosing. For this reason, 
plasma levels should be checked 2–4 weeks after starting or after an increase in dose to 
ensure that the desired level is still being obtained.

Most published clinical trials that demonstrated the efficacy of carbamazepine as a 
mood stabiliser used doses that are significantly higher (800–1200mg/day) than those 
commonly prescribed in UK clinical practice.29

Adverse effects1

The main adverse effects associated with carbamazepine therapy are dizziness, diplopia, 
drowsiness, ataxia, nausea and headaches. They can sometimes be avoided by starting 
with a low dose and increasing slowly. Avoiding high peak blood levels by splitting the 
dose throughout the day or using a controlled-release formulation may also help. Dry 
mouth, oedema and hyponatraemia are also common. Sexual dysfunction can occur, 
probably mediated through reduced testosterone levels.30 Around 3% of patients treated 
with carbamazepine develop a generalised erythematous rash. Serious exfoliative der-
matological reactions can rarely occur and vulnerability is genetically determined.31 
The human lymphocyte antigen (HLA) variant B*15:02 has a sensitivity of around 70% 
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and a specificity approaching 100% in certain populations.32 Genetic testing in people 
from South-East Asia is recommended before carbamazepine is prescribed. Carbamazepine 
is a known human teratogen (see Chapter 7).

Carbamazepine commonly causes a chronic low white blood cell (WBC) count. One 
patient in 20,000 develops agranulocytosis and/or aplastic anaemia.33 Raised alkaline 
phosphate (ALP) and gamma-glutamyl transferase (GGT) are common (a GGT of 2–3 
times normal is rarely a cause for concern34). A delayed multiorgan hypersensitivity 
reaction rarely occurs, mainly manifesting itself as various skin reactions, a low WBC 
count and abnormal LFTs. Fatalities have been reported.34,35 There is no clear timescale 
for these events.

Some antiseizure drugs have been associated with an increased risk of suicidal behav-
iour. Carbamazepine has not been implicated, either in general36,37 or more specifically 
in those with bipolar illness.38

Pre-treatment tests

Baseline U&Es, FBC and LFTs are recommended by NICE. A baseline measure of 
weight is also desirable.

On-treatment monitoring

In the UK, NICE recommends that U&Es, FBC and LFTs should be repeated after 
6 months, and that weight (or BMI) should also be monitored.

Discontinuation

It is not known if abrupt discontinuation of carbamazepine worsens the natural course 
of bipolar illness in the same way that abrupt cessation of lithium does. In one small 
case series (n = 6), one patient developed depression within a month of discontinua-
tion,39 while in another small case series (n = 4), three patients had a recurrence of their 
mood disorder within 3 months.40 Until further data are available, if carbamazepine is 
to be discontinued, it should be done slowly (over at least a month).

Use in women of child-bearing age

Carbamazepine is an established human teratogen (see Chapter  7). Women who 
have mania are likely to be sexually disinhibited. The risk of unplanned pregnancy 
is likely to be above population norms (where 50% of pregnancies are unplanned). 
If carbamazepine cannot be avoided, adequate contraception should be ensured 
(note the interaction between carbamazepine and oral contraceptives outlined in the 
next section) and prophylactic folate prescribed.

Interactions with other drugs41–44

Carbamazepine is a potent inducer of hepatic cytochrome enzymes and is metabolised 
by CYP3A4. Plasma levels of most antidepressants, most antipsychotics, benzodiaz-
epines, warfarin, zolpidem, some cholinesterase inhibitors, methadone, thyroxine, theo-
phylline, oestrogens and other steroids may be reduced by carbamazepine, possibly 
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resulting in treatment failure. Patients requiring contraception should either receive a 
preparation containing not less than 50mcg oestrogen or use a non-hormonal method. 
Drugs that inhibit CYP3A4 will increase carbamazepine plasma levels and may precipi-
tate toxicity. Examples include fluconazole, cimetidine, diltiazem, verapamil, erythro-
mycin and some SSRIs.

Pharmacodynamic interactions also occur. The antiseizure activity of carbamazepine 
is reduced by drugs that lower the seizure threshold (e.g. antipsychotics and antidepres-
sants); the potential for carbamazepine to cause neutropenia may be increased by other 
drugs that depress the bone marrow function (e.g. clozapine); and the risk of hyponatrae-
mia may be increased by other drugs that have the potential to deplete sodium (e.g. 
diuretics). Neurotoxicity has very rarely been reported when carbamazepine is used in 
combination with lithium.

As carbamazepine is structurally similar to TCAs, in theory it should not be given 
within 14 days of discontinuing a monoamine oxidase inhibitor (MAOI). There seems 
to be no clinical basis to this restriction.

Table 2.4 summarises the prescribing and monitoring of carbamazepine.
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Antipsychotic drugs in bipolar disorder

Antipsychotic drugs not only have activity that reduces psychotic symptoms,1 individual 
antipsychotics variously possess sedative, anxiolytic, anti-manic, mood-stabilising and 
antidepressant properties. Some antipsychotics (quetiapine and olanzapine) show all of 
these activities.

Antipsychotics licensed by the US Food and Drug Administration (FDA) for use in 
bipolar disorder include aripiprazole (mania, mixed episodes, maintenance treatment), 
asenapine (mania, mixed states), cariprazine and lumateperone (bipolar depression), 
lurasidone (bipolar depression), olanzapine (mania, mixed episodes, maintenance), 
olanzapine and fluoxetine (bipolar depression), quetiapine (mania, maintenance, bipo-
lar depression), risperidone (mania, mixed episodes) and ziprasidone (mania, mainte-
nance). Risperidone LAI has been approved for monotherapy or adjunctive maintenance, 
and aripiprazole depot for monotherapy maintenance treatment. EU labelling is similar 
except that olanzapine/fluoxetine in combination is not licensed for any indication and 
no second-generation antipsychotic (SGA) long-acting injection (LAI) has a licence for 
maintenance.

First-generation antipsychotics

These agents have long been used in mania and several studies support their use in the 
acute phase of illness, with superiority over placebo and comparable effects to lith-
ium.2,3 Their effectiveness is enhanced by combination with lithium.4,5 In the longer
term maintenance treatment of bipolar disorder, first-generation antipsychotics (FGAs) 
are widely used6 but modern, robust supporting data are absent.7 FGAs are relatively 
more often associated with both depression and tardive dyskinesia in bipolar disorder7–9 
and their use is declining. The higher rate of tardive dyskinesia with FGAs is not in 
doubt, but the greater risk of depression,10,11 while less well supported, is certainly worthy 
of consideration.

Second-generation antipsychotics

Mania

Network meta-analyses indicate superiority of antipsychotics over placebo in mania, 
with similar activity to so-called mood stabilisers.12–14 In a 2023 network meta-analysis, 
efficacy of individual antipsychotics was broadly similar,15 with a suggestion of superi-
ority of risperidone.

Adjunctive treatment with antipsychotics is more effective than monotherapy with 
mood stabiliser medication, and augmentation with mood stabiliser medication is more 
effective than antipsychotic monotherapy. The combination is associated with more 
adverse effects, especially somnolence.16 Interpretation of outcomes is made difficult by 
trials including patients whose mania occurred in the context of failed mood stabiliser 
treatment. Participants receive either a failed mood stabiliser or a mood stabiliser plus 
an antipsychotic. The superior effect of the combination is not surprising in this 
context.

Although the mechanism is difficult to discern, converging evidence suggests anti-
manic effects of antipsychotics are related to their effects on the dopamine system.17,18
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Bipolar depression

In acute treatment of bipolar depression, antipsychotics found to be effective include 
cariprazine, lumateperone, lurasidone, olanzapine (± fluoxetine) and quetiapine.14,19,20 
In terms of mechanism, this does not appear to be a dopamine-mediated effect as ari-
piprazole and most dopamine-blocking antipsychotics do not show efficacy in acute 
bipolar depression.19 Efficacy is similar among those shown to be effective, although 
lurasidone may be superior to cariprazine.21,22

Maintenance

Compounds that have efficacy in the acute phase of bipolar disorder, whether that be 
mania or depression, seem to exert effects in maintenance treatment.23 This is borne out 
by a network meta-analysis of maintenance treatments in bipolar disorder, in which 
olanzapine, quetiapine and risperidone LAIs showed effects against relapse.24 This anal-
ysis did not include more recent (positive) trials of aripiprazole (see next section),24 nor 
studies of cariprazine25 which may not be effective as maintenance treatment.

Specific antipsychotics

Aripiprazole

Aripiprazole is effective in acute treatment of mania both alone,26–28 as an add-on 
agent29 and in long-term prophylaxis.30,31 No difference is seen when directly compared 
with lithium or haloperidol although one small RCT suggested lithium was more effec-
tive in mania.32 In trials in mania, aripiprazole is associated with nausea and movement 
disorder (mainly akathisia).33 Aripiprazole LAI is also effective for prophylaxis in bipo-
lar I disorder with the effect predominantly on prevention of manic episodes.34

Asenapine

Asenapine is given by the sublingual route and is effective in mania.35,36 Efficacy seems 
to be maintained in the longer term,37 with RCT evidence showing efficacy in prevent-
ing depression and manic episodes in people with bipolar I disorder.38 Asenapine is less 
likely to cause weight gain and metabolic disturbance39 than some other 
antipsychotics.

Cariprazine

Cariprazine is efficacious for treating mania as well as depression symptoms in people 
with mania with mixed features40 and has a low propensity for weight gain.39

Clozapine

The earliest observational study of antipsychotics for maintenance treatment in bipo-
lar disorder examined clozapine in people attending a service for resistant mood dis-
orders.41 There is evidence from at least 15 trials to suggest improvements in 
treatment-resistant bipolar disorder (TRBD) (where two treatments have failed, 
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despite adequate dose and duration) and in depression, mania, rapid-cycling states 
and psychotic symptoms.42 Clozapine is fairly widely used in bipolar disorder, par-
ticularly in South-East Asia.43

Lurasidone

Lurasidone is licensed by the FDA as monotherapy and adjunctive treatment to lithium 
and divalproex for acute treatment of bipolar depression, on the basis of RCTs of 
monotherapy versus placebo,44 and as an adjunct to lithium or valproate.45 The main 
adverse effects include nausea and akathisia, with minimal effects on weight and meta-
bolic parameters.39

Olanzapine

Olanzapine is effective in mania.46,47 As with other FGAs, olanzapine is most effective 
when used in combination with a mood stabiliser in acute mania and for symptomatic 
(though not syndromal) relapse prevention,48,49 although in one study, olanzapine + 
carbamazepine was no better than carbamazepine alone.50 Data suggest olanzapine 
may offer benefits in longer-term treatment.51,52 It may be more effective than lith-
ium.53,54 Olanzapine is, of course, associated with significant metabolic effects, includ-
ing weight gain, effects that are minimised by the use of the olanzapine/samidorphan 
combination available in some countries.55,56

Quetiapine

Data relating to quetiapine57–59 suggest robust efficacy in all aspects of bipolar disorder 
including prevention of mania and bipolar depression.60 It has low propensity for 
extrapyramidal side effects (EPSEs), though there are significant effects on weight and 
metabolic parameters.

Risperidone

Risperidone has shown efficacy in mania,61 particularly in combination with a mood 
stabiliser.62,63 Risperidone LAI (as Risperdal Consta) is also effective64 (note though 
that the pharmacokinetics of this formulation generally render it an unsuitable choice 
for the acute treatment of mania). The long-acting version is used as prophylaxis (an 
unlicensed use in most countries). It is effective as prophylaxis against mania in the 
longer term.23 Paliperidone can be assumed to have similar effects, although prospec-
tive, controlled data are lacking.65

Other antipsychotics

There are few data for amisulpride66 and rather more for ziprasidone,67 which is 
sometimes used for mania in the USA. Iloperidone may be effective in mixed epi-
sodes68 but data are insufficient to support its use. Lumateperone is effective in bipo-
lar depression.69,70
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Antipsychotic long-acting injections in bipolar disorder

LAIs are widely used in bipolar disorder although none is formally licensed in the UK 
for this indication (Abilify Maintena is approved by the FDA in the USA). Support for 
their use is rather limited: there have been dozens of open-label trials or case series 
published, but few included more than a handful of subjects.1–3 Retrospective cohort 
studies, mirror-image studies and population-level studies do, nonetheless, offer some 
support for the use of LAIs (mainly SGAs) in bipolar maintenance.1 Mirror-image stud-
ies uniformly show a reduction in admissions and bed days when patients are switched 
from oral medication to LAI formulations of aripiprazole4–6 and paliperidone,6,7 
although study numbers were small. Prospective open-label studies also support the 
prophylactic effect of aripiprazole LAI, both monthly and two-monthly.8,9

There have also been seven RCTs, only five of which were sufficiently powered to 
produce interpretable results (the remaining two trials included only 30 subjects in 
total10,11). These five RCTs represent the highest level of evidence for LAIs in bipolar 
disorder. Their details are set out in Table 2.5.

Few firm conclusions can be drawn from the controlled trials outlined in Table 2.5. 
Risperidone LAI is clearly effective either as the sole treatment or as an adjunct but 
provides protection only against manic, hypomanic and mixed-manic episodes and 

Table 2.5   Randomised controlled trials (RCTs) of the use of long-acting injections (LAIs) in bipolar affective disorder.

Reference Number LAI Comparator Duration Outcome

Ahlfors 
et al., 198112

33
(19/14)

Flupentixol 
decanoate

Lithium 18 months Neither treatment improved main 
outcome (number of mood episodes)

Macfadden 
et al., 
200913*

124
(65/59)

Risperidone 
(adjunct)

Placebo 
(adjunct)

12 months Risperidone LAI reduced rate of relapse 
compared with placebo (relative risk 2.3)

Quiroz et al., 
201014*

303
(154/149)

Risperidone 
monotherapy

Placebo 
monotherapy

24 months Overall relapse rate was 30% with 
risperidone, 56% with placebo. 
Risperidone did not protect against 
depressive relapse.

Vieta et al., 
201215*

398
(132/135/131)

Risperidone 
monotherapy

Placebo or oral 
olanzapine 
monotherapy

18 months Recurrence of any mood episode: oral 
olanzapine 23.8%; risperidone LAI 
38.9%; placebo 56.4%. Olanzapine and 
risperidone reduced risk of elevated 
mood episode but only olanzapine 
reduced risk of depression.

Calabrese 
et al., 
201716*

266
(133/133)

Aripiprazole 
monotherapy

Placebo 
monotherapy

12 months Relapse to any mood episode 26.5% 
with aripiprazole; 51.1% with placebo. 
No clear effect on recurrence of 
depression. An open follow-on study of 
this RCT (that also included patients 
newly prescribed aripiprazole) showed 
somewhat better levels of protection: 
87–98% of participants remained well 
over 12 months.17

*Trial sponsored by manufacturer.
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neither decreases nor increases the risk of depressive relapse. Risperidone LAI may be 
less effective than oral olanzapine. It might be assumed that paliperidone LAI has simi-
lar effects to risperidone LAI. Oral paliperidone prevents manic relapse in bipolar dis-
order,18 there are a few supportive mirror-image studies6,7 and case reports describe 
good outcomes with the LAI form.19,20 Aripiprazole LAI protects against manic relapse 
but does not appear to affect risk of depression.

Data for FGAs in bipolar disorder are scarce and generally of low quality (open tri-
als, case series and retrospective analyses). In these studies, FGA LAIs seem to reduce 
the risk of relapse compared with prior treatments. The largest (open) study12 (n = 85) 
suggested flupentixol decanoate (20mg every 2–3 weeks) reduced the risk of elevated 
mood episodes. Reports describe similar effects for other FGA LAIs. The one RCT con-
ducted with flupentixol LAI12 showed no effect and no superiority over lithium.

Considering this single RCT and all of the small and uncontrolled observations, there 
is very little evidence to support the often-repeated lore that flupentixol LAI increases 
the risk of manic relapse and haloperidol LAI and fluphenazine LAI increase the risk of 
depressive relapse (or that FGAs provoke depression). It is notable that authors of sys-
tematic reviews21,22 reiterate this view, which seems to be based on solely the observed 
increase in depressive episodes in the open study conducted by Ahlfors and colleagues.12 
In fact, this increase occurred only in subjects whose lithium treatment had been 
stopped immediately before the study began. Nonetheless, oral haloperidol, when used 
for mania, is more likely than oral SGAs to cause a switch to depression23 so some cau-
tion is clearly required.

There are no controlled comparisons of FGA and SGA LAIs.1–3 A Taiwanese retro-
spective cohort study24 reported a higher risk of depressive episode recurrence and a 
higher likelihood of hospitalisation in those prescribed FGA LAIs (50% were prescribed 
flupentixol, 25% haloperidol and 25% other drugs) compared with those prescribed 
risperidone LAI. Of particular note was the substantial rate of treatment discontinua-
tion. At 1 year only 7.2% of those initially prescribed risperidone and 2.2% of those 
initiated on FGA LAIs remained on the original treatment. Another observational study 
found both SGA and FGA LAIs to be effective but only when treatment continued for 
at least 6 months.25

Conclusion

■■ Support for the use of FGA LAIs in bipolar disorder is weak.
■■ Very limited evidence suggests FGA LAIs may be effective in reducing recurrence of 
mania/hypomania but they do not prevent recurrence of depression and may increase 
the risk.

■■ Risperidone LAI and aripiprazole LAI are robustly associated with a reduced risk of 
recurrence of episodes of mania/hypomania compared with placebo.

■■ Risperidone LAI and aripiprazole LAI have no effect on the risk of depressive 
recurrence.

■■ There is limited evidence to support the benefit of LAIs over oral antipsychotic treat-
ment in bipolar maintenance.

■■ As with other conditions, the use of LAIs offers the advantage of transparency in 
respect to compliance: the LAI injection is either given or it is not.
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Physical monitoring for people with bipolar disorder1,2

Monitoring for all patients Additional monitoring for specific drugs

Test or 
measurement

Initial health 
check

Annual 
check-up

Antipsychotics Lithium Valproate Carbamazepine

Thyroid function Yes Yes At start and every 6 months. 
More often if evidence of 
change.

Liver function 
tests (LFTs)

Yes Yes Every 3 months for the 
first year then annually

Monthly for the first 
3 months then annually

Renal function 
(eGFR)

Yes Yes At start and every 6 months. 
More often if there is evidence 
of deterioration or the patient 
starts taking interacting drugs.

Electrolytes, 
urea and 
creatinine (EUC)

Yes Yes At start and then every 
3–6 months (include serum 
calcium)

Monthly for the first 
3 months then annually

Full blood count 
(FBC)

Yes Yes Only if clinically indicated Every 3 months for the 
first year then annually

Monthly for the first 
3 months then annually

Blood (plasma) 
glucose

Yes Yes, as part of a 
routine physical 
health check

At start and then every 
4–6 months (and at 1 month 
if taking olanzapine); more 
often if evidence of elevated 
levels

Lipid profile Yes Yes, as part of a 
routine physical 
health check

At start and at 3 months; 
more often initially if 
evidence of elevated levels

Blood pressure 
and pulse

Yes Yes, as part of a 
routine physical 
health check

During dosage titration if 
antipsychotic prescribed is 
associated with postural 
hypotension



Prolactin Children and 
adolescents 
only

At start and if symptoms of 
raised prolactin develop
 
Raised prolactin unlikely with 
quetiapine or aripiprazole. 
Very occasionally seen with 
olanzapine and asenapine. 
Very common with 
risperidone and FGAs.

ECG If indicated by 
cardiovascular 
disease or risk 
factors

At start if there are risk 
factors for or existing 
cardiovascular disease (or 
haloperidol is prescribed). If 
relevant abnormalities are 
detected, re-check after each 
dose increase.

At start if risk factors for or 
existing cardiovascular disease. 
If relevant abnormalities are 
detected re-check after each 
dose increase.

At start if risk factors for 
or existing cardiovascular 
disease. If relevant 
abnormalities are 
detected, re-check after 
each dose increase.

Waist 
circumference 
and/or body 
mass index

Yes Yes, as part of a 
routine physical 
health check

Monthly for the first 
3 months then annually

At start, and then every 
6 months

Every 3 months for the 
first year then annually

At start and when needed 
if the patient gains weight 
rapidly

Plasma levels of 
drug

At least 3–4 days after 
initiation and 3–4 days after 
every dose change until levels 
stable, then every 3 months 
in the first year, then every 
6 months for most patients 
(see NICE2)

Titrate by effect and 
tolerability. Do not 
routinely measure 
unless there is 
evidence of lack of 
effectiveness, poor 
adherence or toxicity.

Two weeks after initiation 
and 2 weeks after dose 
change. Thereafter, do 
not routinely measure 
unless there is evidence of 
lack of effectiveness, poor 
adherence or toxicity.

For patients on lamotrigine, do an annual health check, but no special monitoring tests are needed although blood levels may indicate if high doses might be considered.
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Treatment of acute mania or hypomania

Drug treatment is the mainstay of therapy for mania and hypomania. Both antipsychotics 
and mood stabilisers are effective (although the nomenclature here is unhelpful – most, 
possibly all, antipsychotics are anti-manic and most mood stabilisers reduce psychotic 
symptoms in mania). Sedative and anxiolytic drugs (e.g. benzodiazepines) may add to 
the effects of these treatments.

Drug choice is made difficult by the small number of direct comparisons, such that 
no one individual drug can be recommended over another on efficacy grounds. However, 
an early network meta-analysis1 suggested that olanzapine, risperidone, haloperidol 
and quetiapine had the best combination of efficacy and acceptability. Cochrane reviews 
suggested olanzapine is more effective than both lithium2 and valproate3 when used as 
monotherapy. Olanzapine may also be more effective than asenapine.4 A 2024 network 
meta-analysis concluded that tamoxifen was the most effective individual drug.5

The benefit of antipsychotic mood stabiliser combinations (compared with a mood 
stabiliser alone) is established for those relapsing while on mood stabilisers but less clear 
for those presenting on no treatment.6–10 The most common study design is for partici-
pants to be randomised to continued mood stabiliser alone (a treatment that allows the 
emergence of mania) or to the failed mood stabiliser with a (newly introduced) 

No

Stop antidepressant
treatment

Is patient taking anti-manic* 
medication?

Yes

*In this context anti-manic = antipsychotic or mood stabiliser.
**Lithium may be somewhat less effective in mixed states27 or substance misuse28 and in those with rapid cycling or exhibiting
psychotic symptoms.29

Consider:
An antipsychotic (if symptoms 
severe or behaviour disturbed)

Or

Valproate (avoid in women of 
child-bearing potential)

Or

Lithium (if future adherence likely)

If response is inadequate after 1–2 
weeks
Combine antipsychotic and valproate 
or lithium

All patients: consider adding 
short-term benzodiazepine22–24

(lorazepam or clonazepam)

If taking an antipsychotic, check compliance and 
dose. Increase if necessary. Consider adding lithium 
or valproate

If taking lithium,** check plasma levels, consider 
increasing the dose to give levels 1.0–1.2mmol/L 
(to treat the acute episode) and/or adding an 
antipsychotic

If taking valproate, check plasma levels,8,9,25,26

increase dose to give levels up to 125mg/L if 
tolerated. Consider adding an antipsychotic

If taking lithium or valproate and mania is severe, 
check level, add an antipsychotic6

If taking carbamazepine, consider adding an 
antipsychotic (higher doses may be needed as 
antipsychotic levels reduced)

All patients: consider adding short-term 
benzodiazepine22–24

(lorazepam or clonazepam)

Figure 2.1  Treatment of acute mania or hypomania.6–21
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antipsychotic. Overall, combination treatment with an antipsychotic and a mood 
stabiliser is more effective and quicker to act than either individual drug used alone.5,30 
Most formal guidelines recommend drug combinations as the first choice in mania,31 
although single drug treatment may be considered, at least initially, for people presenting 
on no prior treatment.

Figure 2.1 outlines a treatment strategy for mania and hypomania. These recommen-
dations are based on somewhat dated UK NICE guidelines,7 British Association for 
Psychopharmacology (BAP) guidelines32 and individual references cited in the diagram. 
Where an antipsychotic is recommended, choose from those licensed for mania/bipolar 
disorder (i.e. most conventional drugs, aripiprazole, asenapine, olanzapine, risperidone 
and quetiapine).

Valproate use is now heavily restricted, so lithium is likely to be the mood stabiliser 
most commonly used, at least in younger men and women. An alternative is carbamaz-
epine, but this, like valproate, is teratogenic. Lamotrigine has no activity in mania33 and 
should not be used.

Suggested doses and alternative treatments are outlined in Tables 2.6 and 2.7.

Table 2.6  Mania: suggested drug doses.

Drug Dose

Mood stabilisers

Carbamazepine 400mg MR twice daily increasing to 800–1600mg/day.34,35 Dose may need to be increased 
after 2 weeks owing to induction of metabolism.

Lithium 400mg/day, increasing every 3–4 days according to plasma levels. At least one study has 
used 800mg as a starting dose.36

Valproate As semi-sodium – 250mg three times daily increasing according to tolerability and plasma 
levels. Slow-release semi-sodium valproate may also be effective (at 15–30mg/kg)37 but there 
is one failed study.38

As slow-release sodium valproate – 500mg/day increasing as above.
Higher, ‘loading doses’ have been used, both oral39–41 and intravenous.42–44 The dose is 
20–30mg/kg/day.

Antipsychotics

Aripiprazole 15mg/day increasing up to 30mg/day as required.45 Doses lower than 15mg may not be 
effective.46

Asenapine 5mg twice daily increasing to 10mg twice daily as required

Cariprazine 3mg/day increasing up to 12mg a day as required47

Olanzapine 10mg/day increasing to 15 or 20mg as required

Risperidone 2 or 3mg/day increasing to 6mg/day as required.
The use of paliperidone in mania is not well supported.48

Quetiapine IR – 100mg/day increasing to 800mg as required. Higher starting doses have been used.49

XL – 300mg/day increasing to 600mg/day on day 2

Haloperidol 5–10mg/day increasing to 15mg if required

Benzodiazepines

Lorazepam23,24 Up to 4mg/day (some centres use higher doses)

Clonzapam22,24 Up to 8mg/day
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Table 2.7  Mania: other possible treatments.*

Treatment Comments

Allopurinol
(300–600mg/day)

A meta-analysis of five studies of adjunct allopurinol found an effect size of 
just less than 0.3.50

Celecoxib
(400mg/day)51

Small RCT (n = 46) suggests benefit when used as adjunct to valproate.

Clonidine
(450–900mcg/day)52

Limited data

Clozapine53–55 Established treatment option for refractory mania/bipolar disorder. Rapid 
titration has been reported.56

Endoxifen57

(4–8mg/day)
RCT evidence of efficacy. Major metabolite of tamoxifen.

Gabapentin58

(up to 2.4g/day)
Probably only effective by virtue of an anxiolytic effect. Rarely used. Possibly 
useful as prophylaxis.59

Levetiracetam
(up to 1500mg/day)

Effective as adjunctive treatment in two RCTs.60,61 One case of levetiracetam 
causing mania.62

Melatonin (6mg/day)67 Preliminary evidence of benefit as an adjunct to standard treatment. One 
small negative study.68

Memantine63

(10–30mg/day)
Conflicting evidence64–66

Oxcarbazepine69–76

(around 300–3000mg/day)
Probably effective acutely and as prophylaxis although one controlled 
study (conducted in youths) was negative.77

Phenytoin78

(300–400mg/day)
Rarely used. Limited data. Complex kinetics with narrow therapeutic range.

Ritanserin79

(10mg/day)
Supported by a single RCT. Well tolerated. May protect against EPSEs.

Tamoxifen80

(20–140mg/day)
Good evidence for efficacy as adjunct and as monotherapy, with large effect 
size. May provoke switch to depression.

Topiramate81

(up to 300mg/day)
Probably not effective. Less effective than lithium.2

Tryptophan depletion82 Supported by a small RCT.

Ziprasidone83–85 Supported by three RCTs. Widely used outside UK.

*Entries are given in alphabetical order; no preference is implied by order in the table. Consult specialist and primary literature before 
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Rapid-cycling bipolar affective disorder

Rapid-cycling bipolar affective disorder is usually defined as bipolar disorder in which 
four or more episodes of (hypo-)mania or depression (or four clear switches in polarity) 
occur in a 12-month period. It is generally considered to be less responsive to drug 
treatment than non-rapid-cycling bipolar illness1 and entails considerable depressive 
morbidity and suicide risk.2 Bipolar patients with rapid cycling have more depressive 
morbidity, a higher incidence of anxiety disorders, addiction, bulimia and borderline 
personality disorder, as well as atypical features during depression and symptoms such 
as irritability, risky behaviour, impulsivity and agitation. Rapid-cycling patients have 
poorer overall functioning, more obesity and are treated with a greater number of 
drugs.3 Drug doses tend to be somewhat higher in rapid-cycling than in other bipolar 
patients.4 Recent electroconvulsive therapy (ECT) treatment is associated with greater 
risk of rapid cycling.5

Table 2.8 outlines a treatment strategy for rapid cycling based on rather limited data 
and few direct comparisons of drugs.6 This strategy is broadly in line with the findings 
of published systematic reviews.7,8  NICE concluded that there is no evidence to support 
rapid-cycling illness being managed any differently from that with a more conventional 
course.9 There is no formal first choice agent or combination – prescribing depends 
partly on what treatments have already been used to prevent or treat mood episodes. 
Lithium is less likely to be effective in rapid cycling than in non-rapid cycling,10 a find-
ing supported by psychiatrists’ experiences.11

In practice, response to treatment is sometimes idiosyncratic: individuals may show 
significant response to a particular drug. Spontaneous or treatment-related remissions 
occur in around a third of rapid cyclers12 and rapid cycling may come and go in many 
patients.13
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Table 2.8  Recommended treatment strategy fo rapid-cycling bipolar disorder.

Step Suggested treatment

Step 1 Withdraw antidepressants in all patients10,11

(some controversial evidence supports continuation of SSRIs12,13)

Step 2 Evaluate possible precipitants
e.g. alcohol, thyroid dysfunction (including antithyroid antibodies14), external stressors15

Step 3 Optimise mood stabiliser treatment16–19 (using plasma levels) and
Consider combining mood stabilisers
e.g. lithium + valproate, lithium + lamotrigine, valproate + carbamazepine or go to Step 4

Step 4 Consider other (usually adjunctive) treatment options
(alphabetical order; preferred treatment options in bold8)
Aripiprazole20,21 (15–30mg/day)
Clozapine22 (usual doses)
ECT23

Lamotrigine24–26 (up to 225mg/day)
Levetiracetam27 (up to 2000mg/day)
Lurasidone28,29 (40–120mg/day)
Nimodipine30–32 (180mg/day)
Olanzapine33 (usual doses)
Quetiapine34–37 (300–600mg/day)
Risperidone38,39 (up to 6mg/day)
Thyroxine40,41 (150–400mcg/day)
Topiramate42 (up to 300mg/day)
Transcranial magnetic stimulation (rTMS)43,44

The choice of drug is determined by patient factors – there are few comparative efficacy data to guide choice at the time of writing. 
Quetiapine probably has the best supporting data34–36 but it has similar efficacy to aripiprazole or olanzapine. Supporting data for leveti-
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Clozapine has a clear role in treatment-resistant bipolar disorder,45 a definition that might include rapid cycling, in which it shows some 
acute and long-term efficacy.22,46
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Bipolar depression

Bipolar depression shares the diagnostic criteria for an episode of major depressive 
disorder, but episodes may differ in severity, time course, liability to recurrence and response 
to drug treatment. Episodes of bipolar depression are, compared with unipolar depression, 
more rapid in onset, more frequent, more severe, shorter and more likely to involve delu-
sions and reverse neuro-vegetative symptoms such as hyperphagia and hypersomnia.1–3 
Around 15% of people with bipolar disorder commit suicide,4 a statistic that reflects the 
severity and frequency of depressive episodes. Bipolar depression affords greater socioeco-
nomic burden than either mania or unipolar major depression5 and comprises the majority 
of symptomatic illness in bipolar affective disorder with respect to time.6,7

In the UK, NICE recommends the combination of fluoxetine with olanzapine or que-
tiapine on its own (assuming an antipsychotic is not already prescribed).8 Lamotrigine 
is considered to be second-line treatment. BAP guidelines9 have lamotrigine as a first-
line option, albeit with the caveat that a mood stabiliser or antipsychotic will be needed 
to protect against mania in the longer term. Lurasidone is also a first-line option in the 
BAP guidelines.

The 2020 RANZCP guidelines10 recommend the use of lithium, lamotrigine, valproate, 
quetiapine, lurasidone and cariprazine either as individual agents or in combinations of 
two or three different drugs (including the addition of an antidepressant). Olanzapine 
and carbamazepine are considered second-line drugs. Similar recommendations are made 
in the more recent (2023) Canadian guidelines.11 Differences include the relegation of 
valproate to a second-line treatment and the inclusion of lumateperone (also as a second-
line drug). Lurasidone is suggested as a first-line agent but only as an adjunct. Olanzapine 
plus fluoxetine is second line but olanzapine itself is demoted to third-line use.

Tables 2.9, 2.10 and 2.11 give some broad guidance on treatment options in bipolar 
depression.

Meta-analysis in bipolar depression

Meta-analytical studies in bipolar depression are constrained by the variety of methods 
used to assess efficacy. This means that many scientifically robust studies cannot be 
included in some meta-analyses because their parameters (outcomes, duration, etc.) are 
not shared with other studies and so cannot be compared with them. Early lithium 
studies are an important example – their short duration and cross-over design preclude 
their inclusion in meta-analysis. BAP guidelines are somewhat dismissive (perhaps cor-
rectly) of network meta-analyses because outcome is heavily influenced by inclusion 
criteria and because findings often contradict direct comparisons.9

A 2021 network meta-analysis of 18 RCTs found that, looking only at antipsychotic 
drugs, lurasidone, quetiapine, olanzapine and cariprazine were all effective, with 
cariprazine having the smallest effect size.12 A more recent (2024) review13 of 16 RCTs 
of FDA-licensed antipsychotics added lumateperone to the list of robustly effective 
agents. Olanzapine showed the lowest rate of withdrawals from trials and quetiapine 
was the least well tolerated. The largest network meta-analysis (101 RCTs) was pub-
lished in 2023.14 In this, olanzapine plus fluoxetine was the most effective, followed in 
order by quetiapine, olanzapine alone, lurasidone, lumateperone, cariprazine and 
lamotrigine (the least effective). Recent meta-analyses of ketamine and esketamine15,16 
have concluded that ketamine formulations are probably effective in bipolar depression 
but with a low certainty of evidence.
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Table 2.9  Established treatments (listed in alphabetical order).

Drug/regimen Comments

Lamotrigine1,17–21 Lamotrigine appears to be effective both as a treatment for bipolar depression and as 
prophylaxis against further episodes. It does not induce switching or rapid cycling. It is as 
effective as citalopram and causes less weight gain than lithium. Overall, the effect of 
lamotrigine is difficult to be clear about, with numerous equivocal trials22 that perhaps 
failed to allow for the time taken for full titration of the drug. It may be useful as an 
adjunct to lithium23 or as an alternative to it in pregnancy.24 A later trial25 suggested robust 
efficacy when combined with quetiapine. There is a small anti-manic effect of lamotrigine.26

Treatment is somewhat complicated by the small risk of rash, which is associated with 
speed of dose titration. The necessity for titration may limit clinical utility.

A further complication is the question of dose: 50mg/day has efficacy, but 200mg/day is 
probably better. In the USA, doses of up to 1200mg/day have been used (mean around 
250mg/day). Plasma concentrations (only the range for anti-convulsant effects is known) 
may guide the need for higher doses.

Lithium1,17,27–29 Lithium is probably effective in treating bipolar depression but supporting data are 
methodologically questionable.30 There is some evidence that lithium prevents depressive 
relapse but its effects on manic relapse are considered more robust. There is fairly strong 
support for lithium in reducing suicidality in bipolar disorder.31,32

Lurasidone Three RCTs show a good effect for lurasidone either alone33 or as an adjunct to mood 
stabilisers.34,35 A further RCT reported good outcome in bipolar depression with sub-
syndromal hypomanic symptoms.36 Pooled analysis suggests response is dose-related.37 A  
network meta-analysis suggested lurasidone is more effective than aripiprazole and 
ziprasidone but not quetiapine or olanzapine.38

Mood stabiliser + 
antidepressant39–45

Antidepressants are still widely used in bipolar depression, particularly for breakthrough 
episodes occurring in those on mood stabilisers. They have been assumed to be effective, 
although there is a risk of cycle acceleration and/or switching. Studies suggest mood 
stabilisers alone are just as effective as mood stabilisers/antidepressant combination 
although subanalysis suggested higher doses of antidepressants may be effective.46–48 
Tricyclics and MAOIs are usually best avoided. SSRIs are generally recommended if an 
antidepressant is to be prescribed. Venlafaxine and bupropion (amfebutamone) have also 
been used. Venlafaxine may be more likely to induce a switch to mania.49,50

Continuing antidepressant treatment after resolution of symptoms may protect against 
depressive relapse51,52 although only in the absence of a mood stabiliser.53 At the time of 
writing, there is no consensus on whether or not to continue antidepressants long term.54 
The most recent findings suggest that switch rates are no higher with sertraline alone than 
with lithium + sertraline,55 but also that there may be no protective effect against 
depressive episodes.56

Some guidelines recommend the use of antidepressants in bipolar II depression57 and there 
is evidence that sertraline does not increase switch rates in these patients.55

Olanzapine ± 
fluoxetine17,30,58–61

This combination (Symbyax®) is more effective than both placebo and olanzapine alone in 
treating bipolar depression. The dose is 6 and 25mg or 12 and 50mg/day (so presumably 
5/20mg and 10/40mg are effective). It may be more effective than lamotrigine. There is 
reasonable evidence of prophylactic effect. It is recommended as first-line treatment by 
NICE8 but not in other guidelines.

Olanzapine alone is effective when compared with placebo62 but the combination with 
fluoxetine is more effective. (This is possibly the strongest evidence for a beneficial effect 
for an antidepressant in bipolar depression.)
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Table 2.10  Alternative treatments (refer to primary literature before using).

Drug/regimen Comments

Antidepressants76–84 ‘Unopposed’ antidepressants (i.e. without mood-stabiliser protection) are generally to be 
avoided in bipolar depression because of the risk of switching and inducing rapid cycling. 
There is also evidence that they are relatively less effective (perhaps not effective at all) in 
bipolar depression than in unipolar depression although dose may be critical.48 Short-term 
use of fluoxetine, venlafaxine and moclobemide seems reasonably effective and safe even 
as monotherapy. A meta-analysis suggested a large effect size for tranylcypromine in the 
absence of any risk of switching.85 Overall, however, unopposed antidepressant treatment 
should be avoided, especially in bipolar I disorder.54

Cariprazine86 One RCT suggests that cariprazine at 1.5mg/day is effective in bipolar I depression. A 
second, larger study showed 1.5 and 3mg/day to be effective.87 The most recent study87 
found benefit for 1.5mg/day but not 3mg/day. Usually has lowest efficacy among effective 
drugs in meta-analyses.

Ketamine88–91 An IV dose of 0.5mg/kg is effective in refractory bipolar depression with a very high 
response rate. Dissociative symptoms are common but brief. Now accepted as standard 
treatment for refractory bipolar depression.92,93 IV racemate is possibly more effective than 
intranasal esketamine.94 Switching to mania is a potential problem95 although probably a 
remote risk.

Pramipexole96,97 Two small placebo-controlled trials suggested useful efficacy in bipolar depression. 
Effective dose averages around 1.7mg/day. Both studies used pramipexole as an adjunct to 
existing mood-stabiliser treatment. Neither study detected an increased risk of switching 
to mania/hypomania (a theoretical consideration) but data are insufficient to exclude this 
possibility. A meta-analysis of studies showed a robust effect on response but not 
remission.98

RCT, randomised controlled trial.

Drug/regimen Comments

Quetiapine63–67 Five large RCTs have demonstrated clear efficacy for doses of 300 and 600mg daily (as 
monotherapy) in bipolar I and bipolar II depression. A later study in Chinese patients 
demonstrated the efficacy of 300mg/day68 in bipolar I depression. It may be superior to 
both lithium and paroxetine.

Quetiapine also prevents relapse into depression and mania69,70 and so is one of the 
treatments of choice in bipolar depression. It appears not to be associated with switching 
to mania.

Valproate1,17,71–75 Limited evidence of efficacy as monotherapy but recommended in some guidelines. 
Several very small RCTs but many are negative; however meta-analyses do support 
antidepressant efficacy.74 Probably protects against depressive relapse but database 
is small. Not recommended because of its teratogenic effects in both men and 
women.

MAOIs, monoamine oxidase inhibitors; RCT, randomised controlled trial.

Table 2.9  (Continued)
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Summary of drug choice

The combination of olanzapine + fluoxetine is probably the most effective treatment 
available for bipolar depression but its use is constrained by the well-known adverse 
effect profile of olanzapine. SSRIs other than fluoxetine may be effective but should 
probably be avoided unless clear individual benefit is obvious.54 Alternative first-line 
choices are quetiapine, olanzapine, lurasidone, lamotrigine and cariprazine (and lumatep-
erone in North America). These drugs differ substantially in adverse effect profile, toler-
ability and cost, each of which needs to be considered when prescribing for an individual. 
Lithium is also effective but supporting evidence is relatively weak. Second-line drugs 
include ketamine and, increasingly, modafinil. Aripiprazole, risperidone, ziprasidone, tri-
cyclics (with the exception of imipramine) and MAOIs (with the exception of tranylcy-
promine) are probably not effective and should not be used routinely.114
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Prophylaxis in bipolar disorder

Any successful drug regimen used for an acute episode should be continued as 
prophylaxis. To a large extent, therefore, the choice of maintenance treatment for indi-
vidual patients is dictated by the efficacy and tolerability of acute treatment. Possible 
exceptions include the consideration of withdrawing antipsychotic treatment from a 
mood-stabiliser combination after an episode of mania (recommended by some author-
ities1) and the withdrawal of antidepressants after the successful treatment of an acute 
episode of bipolar depression, assuming a mood stabiliser is continued (recommended 
by most authorities, at least implicitly2). Withdrawing antipsychotics from combination 
regimens with lithium or valproate may worsen the risk of relapse.3 Residual mood 
symptoms after an acute episode are a strong predictor of recurrence.4,5

In respect to monotherapy, most evidence supports the efficacy of lithium6,7 in pre-
venting episodes of mania and depression.8 Carbamazepine is somewhat less effective6,9 
and the long-term efficacy of valproate is uncertain,7,10–12 although it too may protect 
against relapse both into depression and mania.6,13 Lithium has the advantage of a 
proven anti-suicidal effect14–16 but perhaps, relative to other mood stabilisers, the disad-
vantage of a worsened outcome following abrupt discontinuation17–20 (although the 
effect of abrupt discontinuation of other drugs may be similar20). Early use of lithium 
might increase the likelihood of efficacy.21

The independent BALANCE study found that valproate as monotherapy was rela-
tively less effective than lithium or the combination of lithium and valproate,11 casting 
doubt on its use as a first-line single treatment. Also, a large observational study has 
shown that lithium is much more effective than valproate in preventing relapse to any 
condition and in preventing rehospitalisation.22 Given this, valproate’s relative con-
traindication in women of child-bearing age and the fact that valproate is not licensed 
for prophylaxis, valproate should be considered a second- or third-line treatment.

Conventional antipsychotics have traditionally been used and are perceived to be 
effective although the objective evidence base is rather weak.23,24 FGA depots probably 
protect against mania but may worsen depression25 (see ‘Antipsychotic long-acting 
injections in bipolar disorder’ earlier in this chapter). Evidence supports the efficacy of 
many SGAs particularly olanzapine,26,27 quetiapine,28 aripiprazole29 and risperidone.30 
Most studies examine combinations with mood stabilisers and there are fewer support-
ive monotherapy trials, although asenapine, aripiprazole, olanzapine, quetiapine and 
risperidone monotherapy are all more effective than placebo.

Olanzapine, quetiapine and aripiprazole are licensed for prophylaxis in many countries 
although only olanzapine and quetiapine offer protection against depression.7 Asenapine 
may also be effective,31 as may ziprasidone.32 There is some evidence to support mainte-
nance treatment with lurasidone when added to valproate or lithium,33 but there are only 
acute data for lumateperone.34 Cariprazine may be ineffective as maintenance.35

All antipsychotic + mood stabiliser combinations were more effective than mood 
stabilisers alone in a meta-analysis of 41 studies and 9821 participants.36 Aripiprazole 
+ valproate was numerically the best maintenance treatment (in terms of risk of relapse 
to any episode) in this analysis. A later meta-analysis of 14 monotherapy studies found 
that monotherapy with aripiprazole, olanzapine, lurasidone, risperidone or quetiapine 
was more effective than placebo over 6 months or longer.37 A 2022 network meta-
analysis found the order of effectiveness to be olanzapine (most effective), quetiapine, 
aripiprazole, risperidone, lurasidone and paliperidone (least effective).7

Long-acting aripiprazole has been shown to delay the time to, and reduced the rate 
of recurrence of, manic episodes and was generally safe and well tolerated.38 The use of 



Bipolar disorder 327

C
H

A
PT

ER
 2

risperidone LAI is well supported by RCTs39 and naturalistic studies.40 The prescribing 
of LAI SGAs is generally encouraged despite some labelling restrictions41–44 (see 
‘Antipsychotic long-acting injections in bipolar disorder’ earlier in this chapter).

Box 2.1 summarises recommendations from NICE for prescribing in bipolar disorder.

Optimising lithium treatment45

For adults with bipolar disorder the standard lithium plasma level should be 
0.6–0.8mmol/L with the option to reduce it to 0.4–0.6mmol/L in cases of good response 
but poor tolerance, or to increase it to 0.8–1.0mmol/L in cases of insufficient response 
and good tolerance. For children and adolescents no consensus exists, but the majority 
of the International Society for Bipolar Disorders (ISBD)/International Study Group on 
Lithium (IGSLI) task force endorsed this same recommendation. For the elderly, a more 
conservative approach may be adopted, usually aiming for 0.4–0.6mmol/L, with the 
option to go to, at most, 0.7 or 0.8mmol/L at age 65–79 years, and only to 0.7mmol/L 
over age 80 years.

Combination treatment

A significant proportion of patients with bipolar illness fail to be treated adequately 
with a single mood stabiliser,11 so combinations of mood stabilisers46,47 or a mood sta-
biliser and an antipsychotic47,48 are commonly used.49 Also, there is evidence that where 
combination treatments are effective in mania or depression, then continuation with 
the same combination provides optimal prophylaxis.28,48 Overall, combination treat-
ments offer better protection against relapse than monotherapy.7 The use of polyphar-
macy needs to be balanced against the likely increased adverse effect burden.

Combinations of olanzapine, risperidone, quetiapine or haloperidol with lithium or 
valproate are recommended by NICE27 and by BAP guidelines.6 Alternative antipsy-
chotics (e.g. aripiprazole) are also options in combinations with lithium or valproate, 
particularly if these have been found to be effective during the treatment of an acute 
episode of mania or depression.28,50 Carbamazepine is considered to be third line. 
Lamotrigine may be useful in bipolar II disorder27 but seems only to prevent recurrence 
of depression.51 Lurasidone may have broadly similar long-term efficacy, both as mono-
therapy and when combined with a mood stabiliser.33,52

Extrapolation of currently available data suggests that lithium plus an SGA is 
probably the polypharmacy regimen of choice. There are naturalistic data to support 
combinations of three treatments; in one study53 the two best treatments were 
lithium + valproate + quetiapine followed by lithium + valproate + olanzapine. 

Box 2.1  NICE recommendations27

■■ When planning long-term pharmacological interventions to prevent relapse, take into account 
drugs that have been effective during episodes of mania or bipolar depression. Discuss with the 
person whether they prefer to continue this treatment or switch to lithium, and explain that lith-
ium is the most effective long-term treatment for bipolar disorder.

■■ Offer lithium as a first-line, long-term pharmacological treatment for bipolar disorder and if lith-
ium is insufficiently effective, consider adding valproate. If lithium is poorly tolerated, consider 
valproate or olanzapine instead, or if it has been effective during an episode of mania or bipolar 
depression, quetiapine.

■■ Do not offer valproate to women of child-bearing potential. Ensure adequate contraception in 
men taking valproate.

■■ Discuss with the person the possible benefits and risks of each drug for them.
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Monotherapy with antipsychotics can be considered where mood stabilisers are 
poorly tolerated or where adherence cannot be assured.54

A meta-analysis of long-term antidepressant treatment found that continued treat-
ment was more likely to induce a switch to mania than prevent a depressive episode.55 
The STEP-BD study found no significant benefit for continuing (compared with dis-
continuing) an antidepressant and worse outcomes in those with rapid-cycling illness.56 
A more recent study found that neither escitalopram nor bupropion had any effect on 
relapse of depression.57 There is thus essentially no strong support for long-term use of 
antidepressants in bipolar illness although some bipolar patients may relapse into 
depression when antidepressants are discontinued.20

Box 2.2 and Table 2.12 summarise prophylaxis and maintenance treatment, respec-
tively, in bipolar disorder.

Box 2.2  Summary of prophylaxis in bipolar disorder

First line: lithium monotherapy
Second line: olanzapine, aripiprazole, risperidone or quetiapine in combination with valproate* or 
lithium
Third line: alternative antipsychotic (lurasidone, asenapine or ziprasidone) or alternative mood sta-
biliser (carbamazepine or lamotrigine) in combination
Fourth line: antipsychotic with two mood stabilisers

■■ Always maintain successful acute treatment regimens (e.g. mood stabiliser + antipsychotic) as 
prophylaxis

■■ Avoid long-term antidepressants if possible

*Not in women of child-bearing potential.

Table 2.12  Summary of maintenance in bipolar disorder.7,57

Prevents mania Prevents depression

Monotherapy

Antipsychotics

Aripiprazole Yes No

Asenapine Yes No

Olanzapine Yes Yes

Paliperidone Yes No

Risperidone Yes No

Quetiapine Yes Yes

Mood stabilisers (MS)

Lamotrigine No Yes

Lithium Yes Yes

Valproate Yes (?) Yes

Antidepressants No No

Combination treatment

Antipsychotic + MS Yes Yes

Valproate + lamotrigine Yes (?) Yes
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Stopping lithium and mood stabilisers

Rationale for stopping

Patients may ask to stop lithium and other mood stabilisers because of the range of 
adverse effects experienced. In one cohort 54% of patients discontinued lithium, mostly 
because of tolerability problems, including diarrhoea (13%), tremor (11%), polyuria/
polydipsia/diabetes insipidus (9%), creatinine increase (9%) and weight gain (7%).1 
Alternatively, although lithium and mood stabilisers are useful in controlling acute 
symptoms and in preventing relapse, a clinician may judge that the balance of risks and 
benefits has shifted over time (e.g. adverse physical effects accumulate, alternative cop-
ing strategies developed) such that dose reduction or stopping may be considered. 
Other patients may be prescribed mood stabilisers for conditions such as personality 
disorders, for which there is a lack of evidence. Stopping should be done in a manner 
that minimises the risk of both withdrawal effects and relapse (the two key risks).

Withdrawal effects from lithium and other mood stabilisers

Discontinuation of lithium can cause withdrawal effects, including both physical and psy-
chological symptoms (Table 2.13). These withdrawal effects include mood episodes (depres-
sion, but more commonly mania) and are sometimes called ‘rebound’ effects.2,3 The risk of 
relapse in the period following abrupt cessation greatly exceeds the rate of relapse in the 
untreated disorder.2 For example, a review of studies of lithium discontinuation in people 
with bipolar disorder found that the untreated disorder had a mean cycle length (the average 
time between episodes) of 11.6 months, whereas the time to a new episode following lithium 
discontinuation was 1.7 months.2 This represents a sevenfold increase in the rate of relapse 
and suggests that manic and depressive symptoms that occur following lithium withdrawal 
are largely because of lithium withdrawal effects rather than because of the untreated disor-
der. Nonetheless, it is to be expected that the withdrawal of an effective mood stabiliser leads 
to mood destabilisation simply because of the removal of an effective treatment for the con-
dition. Relapse may sometimes indicate the need for continued treatment. Distinguishing 
between withdrawal-related rebound and true relapse of the underlying condition is made 
easier by extending the withdrawal period (so as to help rule out withdrawal effects).

Withdrawal effects are thought to be due to the development of dopaminergic 
hypersensitivity6 and changes in neuronal membranes, cell transport function or other 
neurotransmitter systems during lithium treatment.7 Other mood stabilisers have also 
been associated with a withdrawal syndrome.8

Table 2.13   Withdrawal effects of lithium.3–5

Physical effects Psychological effects

Tremor
Polyuria
Muscular weakness
Polydipsia
Dryness of mouth

Anxiety
Nervousness
Irritability
Alertness
Sleep disturbances
Elated mood/mania
Depressed mood
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Evidence for long-term treatment

Although lithium is accepted as the first-line choice for prophylaxis in bipolar disorder,9 
evidence for long-term treatment with lithium and other mood stabilisers is derived from 
discontinuation studies where patients established on these medications were randomised 
to either continue or cease treatment.10,11 In these studies, lithium was sometimes stopped 
abruptly. As mentioned, rapid stopping of lithium is likely to produce withdrawal effects, 
which can include precipitating mood episodes.2 Indeed, in one study abruptly stopping 
lithium in patients with depression provoked manic episodes in 13%.12

There is evidence that abrupt cessation of other mood stabilisers can also precipitate 
mood episodes.3 Patients who are discontinued from these medications often demon-
strate relapse rates that are greater than in the untreated disorder, suggesting that with-
drawal effects may inflate the apparent rate and extent of relapse.2,13

Few maintenance studies extend beyond a 2-year follow-up period. Observational 
studies (over longer periods) have found lithium to be more effective than other mood 
stabilisers but these studies are somewhat limited by confounding effects.14

Duration of tapering

With lithium, rapid discontinuation (1–14 days) has been shown to produce a much 
greater risk of relapse than gradual tapering over 15–30 days.15–17 Time to relapse is 
decreased and the proportion of patients relapsed at study end is greatly increased in the 
rapid discontinuation group. These robust and reproducible findings support a recom-
mendation that lithium should not be stopped abruptly unless a serious adverse effect 
occurs, and that withdrawal should take place over at least a month or preferably longer.

There are few studies examining the optimal rate or duration of tapering lithium. 
However, the finding that 50% of relapses occur in the first 3 months after lithium is 
stopped but then lessen over time2 suggests that this period of 3  months might be 
required for underlying adaptations to lithium to resolve. One study that discontinued 
lithium over 2–5 months found higher relapse rates in these patients than in those who 
stayed on lithium.18 This might conceivably suggest that tapering should be even slower 
than the 4-week to 3-month period suggested by NICE in the UK.19

Long withdrawal schedules are not unusual in different areas of medicine. Antiseizure 
drugs are tapered over between 1 month and 4 years in non-psychiatric conditions, 
with relapse rates increased in the first 6 months before converging with patients con-
tinuing with the antiseizure drugs.8

Pattern of tapering

Lithium, like all pharmacological agents, conforms to the law of mass action and 
therefore demonstrates a hyperbolic pattern between dose and pharmacological 
effect.12 The mode of action of lithium is unknown, however it is known to affect GSK-3. 
The relationship between the dose of lithium and effect on this target is hyperbolic.13 
As for other psychotropic agents this justifies a hyperbolically reducing dose pattern 
(in order to produce linearly reducing effects on its target receptors), which may be 
clinically approximated by a proportionate dose reduction (a reduction by the same 
proportion each step, so that the size of the reduction becomes smaller and smaller as 
the total dose gets lower) (Box 2.3).
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Practice guide to tapering

■■ Patients should be told that there is the possibility of withdrawal effects, and that 
there may be an increased risk of affective relapse from stopping lithium or mood 
stabilisers more quickly. These effects will be reduced if these medications are reduced 
in a more gradual fashion.

■■ There is no clear evidence on how to taper (or for how long), but following principles 
from other psychotropic medications, an initial reduction of 10–25% of the current 
dose should be offered, with withdrawal symptoms (Table 2.13) and symptoms mon-
itored for at least 4 weeks to ensure stability.

■■ Further reductions should be titrated against the tolerability of this dose decrease. 
Reductions should probably be made according to an exponentially reducing pattern, 
whereby each reduction is calculated as a fixed proportion (e.g. 10% or 25%) of the 
most recent dose (effectively becoming smaller and smaller as the total dose becomes 
lower) each month, or until stability is assured.

■■ For a very few patients the final dose before completely stopping may be very small, 
because small doses have relatively large effects on target receptors. This may be as 
small as 1% of therapeutic doses, for example <10mg for lithium. To achieve small 
doses, liquid preparations (lithium) will be required.

■■ As the process of reducing lithium or mood stabilisers might be destabilising it may 
be wise to pursue other strategies during the tapering period.20 Ongoing monitoring 
may be necessary for a number of months after complete cessation to ensure mood 
stability.

■■ If withdrawal symptoms or symptoms of relapse emerge at any point, pausing the 
reduction, a small increase in dose or returning to a previously effective dose are all 
possible responses. Difficulty reducing medication does not preclude a further attempt 
at reduction but might indicate the need for a more gradual reduction regimen.

■■ Other modalities for people with bipolar disorder, including family therapy, interper-
sonal therapy, cognitive behavioural therapy, psychoeducation and social rhythm 
therapy, may be considered as well as more individualised, idiosyncratic coping 
strategies.21–23
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Chapter 3

Introduction to depression

Depression (major depressive disorder, MDD) is widely recognised as a major public 
health problem around the world. The mainstay of treatment is the prescription of 
antidepressants, although psychological treatments have a place as a first-line alterna-
tive to antidepressants in milder and moderate forms of depression.1 Other methods of 
treating depression (vagal nerve stimulation [VNS],2 repetitive transcranial magnetic 
stimulation [rTMS],3,4 transcranial direct current stimulation,3 etc.) are also used but 
are not widely available.

The basic principles of prescribing are described in Table 3.1, together with a sum-
mary of National Institute for Health and Care Excellence (NICE) guidance.

Depression and anxiety disorders

Table 3.1  Basic principles of prescribing in depression.

■■ Discuss with the patient choice of drug and utility/availability of other, non-pharmacological treatments.
■■ Discuss with the patient likely outcomes, such as gradual relief from depressive symptoms over several weeks.
■■ Prescribe a dose of antidepressant (after titration, if necessary) that is likely to be effective.
■■ Assess the treatment’s efficacy within 2–4 weeks of initiation (sooner in young people).
■■ Monitor treatment adherence and inform the patient about the risk of withdrawal symptoms.
■■ Monitor for adverse effects.
■■ For a single episode, continue treatment for at least 6 months after resolution of symptoms. Multiple episodes 
or high-risk patients may require longer; continuing treatment may reduce the risk of relapse.

■■ For patients continuing treatment, review treatment every 6 months.
■■ Withdraw antidepressants very gradually; always inform patients of the risk, duration and nature of 
discontinuation symptoms.
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Official guidance on the treatment of depression: a summary  
of the NICE guidelines1

■■ Depression severity is categorised as less severe (includes subthreshold and mild 
depression) and more severe (includes moderate to severe depression). The severity of 
depression is determined by the combined influence of factors such as symptom 
severity, duration and the impact on personal and social functioning.

■■ Antidepressants are not recommended as a first-line treatment in less severe depression. 
Other options such as counselling, guided self-help, cognitive behavioural therapy 
(CBT), behavioural activation, mindfulness, meditation, short-term psychodynamic 
psychotherapy, interpersonal psychotherapy or exercise are preferred.

■■ Antidepressants are recommended for the treatment of more severe depression and 
for dysthymia.

■■ When an antidepressant is prescribed, a generic selective serotonin reuptake inhibitor 
(SSRI) is recommended.

■■ All patients should be informed about the withdrawal (discontinuation) effects of 
antidepressants and how they can be minimised or avoided.

■■ For treatment-resistant depression, recommended strategies include implanted VNS, 
augmentation with lithium or an antipsychotic, or the addition of a second antide-
pressant (see section in this chapter).

■■ Patients with a recurrent episode or at high risk should be treated for at least 2 years.
■■ The use of electroconvulsive therapy (ECT) is supported for severe and treatment-
resistant depression if patient prefers it and has responded in the past or when a rapid 
response is needed.

Nasal esketamine is a licensed treatment for treatment-resistant MDD,5 but is not yet 
approved by NICE in the UK. It is widely used elsewhere.

This chapter concentrates on the use of antidepressants and offers advice on drug 
choice, dosing, switching strategies and sequencing of treatments. The near exclusion of 
other non-drug treatment modalities does not imply any lack of confidence in their 
efficacy but simply reflects the need (in a prescribing guideline) to concentrate on 
medicines-related subjects.
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Antidepressants – general overview

Effectiveness

All antidepressants are more efficacious than placebo in adults with MDD1 and there is 
broadly equal benefit from antidepressant treatments for mild, moderate or severe 
major depression.2

Antidepressants are normally recommended as first-line treatment in patients whose 
depression is of at least moderate severity, with psychological treatments being used 
for milder forms. Of the moderate to severe patient group, approximately 20% will 
recover with no treatment at all, 30% will respond to placebo and 50% will respond 
to antidepressant drug treatment.3 This gives a number needed to treat (NNT) of 3 for 
antidepressant over true no-treatment control and an NNT of 5 for antidepressant 
over placebo. Response in clinical trials is generally defined by a particular percentage 
reduction in depression rating scale scores (e.g. 50%), a somewhat arbitrary dichot-
omy. Change measured using individual scale score tends to show a relatively small 
mean difference between active treatment and placebo (which itself is an effective 
treatment for depression).

Drug–placebo differences may have diminished over time because of methodological 
changes.4 However, it is possible that rating scales obscure the beneficial effects of 
antidepressants to some extent. Hieronymus and colleagues5 undertook patient-level 
post-hoc analyses of 18  industry-sponsored placebo-controlled trials of paroxetine, 
citalopram, sertraline or fluoxetine, including in total 6,669 adults with major 
depression. The aim was to assess what the outcome would have been if the single item 
‘depressed mood’ (rated 0–4) had been used as the sole measure of efficacy. While 18 of 
32 comparisons (56%) failed to separate active drug from placebo with respect to reduc-
tion in total Hamilton Depression Rating Scale (HAM-D) score, only 3 of 32 compari-
sons (9%) were negative when depressed mood was used as the sole effect parameter 
(i.e. 91% of trials favoured the antidepressant). It is also noteworthy that even using 
total scale scores, placebo never performs better than an active treatment – antidepres-
sants are always shown to be better than or the same as placebo, never worse than. This 
is arguably the most compelling evidence for the efficacy of antidepressants.

As might be expected, network meta-analyses show robust superiority for antidepres-
sants over placebo, with amitriptyline being the most efficacious.1 In the same study, 
mirtazapine was ranked as the second most efficacious antidepressant. However, in a 
post-hoc analysis, the observed superiority of mirtazapine was found to be attributable 
to its effects on sleep and appetite, and the absence of gastrointestinal (GI) symptoms. In 
contrast, when it came to improving depressed mood, suicidality and psychic anxiety, 
SSRIs and venlafaxine demonstrated relatively greater efficacy.6 In a 2023  network 
meta-analysis of people with depression and a wide range of chronic medical conditions, 
antidepressants more effectively reduced depressive symptoms than placebo.7

The 2019 PANDA trial results support the prescription of SSRI antidepressants in a 
wider group of participants than previously thought, including those with mild to mod-
erate symptoms who do not meet diagnostic criteria for depression or generalised anxi-
ety disorder.8 Antidepressant treatment seems to only modestly improve quality of life 
and social functioning in individuals with major depression.9,10
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Onset of action

It is widely believed that antidepressants do not exert their effects for 2–4 weeks, or 
even longer. This is a myth. All antidepressants show a pattern of response where the 
rate of improvement is highest during weeks 1 and 2 and lowest during weeks 4 to 6. 
Early response strongly predicts later remission.11 Statistical separation from placebo is 
seen at 2–4 weeks in individual trials (hence the idea of a lag period of no effect) but 
after only 1 or 2 weeks in (statistically more powerful) meta-analyses.12,13 Thus, where 
large numbers of patients are treated and detailed rating scales are used, an antidepres-
sant effect is usually statistically evident at 1 week. In clinical practice using simple 
observations, an antidepressant effect in an individual is usually seen by 2 weeks.14 In 
individuals where no antidepressant effect is evident after 2–3 weeks of treatment, a 
change in dose or drug should be considered. It is important, however, to be clear about 
what constitutes ‘no effect’. Different patterns of response have been identified,15 and in 
some individuals response is slow to emerge. However, in those ultimately responsive to 
treatment, all will very probably have begun to show at least minor improvement at 
3–4 weeks. Thus, those showing no discernible improvement at this time will likely 
never respond to the prescribed drug at that dose. In contrast, those showing small 
improvements at 3–4  weeks (i.e. improvement not necessarily meeting criteria for 
‘response’ but observable nonetheless) may go on to respond fully.16 A meta-analysis17 
has shown that if antidepressant (citalopram, paroxetine or sertraline specifically) trials 
are examined for effects on depressed mood alone (rather than the total HAM-D score) 
then both a rapid effect and a dose–response relationship (as already noted) are clearly 
evident.

Choice of antidepressant and relative adverse effects

Selective serotonin reuptake inhibitors are well tolerated compared with older tricyclic 
antidepressants (TCAs) and monoamine oxidase inhibitors (MAOIs), and are univer-
sally recommended as first-line pharmacological treatment for depression.18 There is a 
suggestion from network meta-analyses1,19 that some individual antidepressants may be 
more effective overall than others but this has not been consistently demonstrated in 
head-to-head studies. Adverse effect profiles of antidepressants do differ. For example, 
paroxetine has been associated with more weight gain and a higher incidence of sexual 
dysfunction, and sertraline with a higher incidence of diarrhoea than other SSRIs.20 
Dual reuptake inhibitors such as venlafaxine and duloxetine tend to be tolerated less 
well than SSRIs but better than TCAs. With all drugs there is marked inter-individual 
variation in tolerability, which is not easily predicted by knowledge of a drug’s likely 
adverse effects. A flexible approach is usually required in finding the right drug for a 
particular patient. The Psymatik Treatment Optimizer may be helpful.21

As well as headache and GI symptoms, SSRIs as a class are associated with a range 
of other adverse effects including sexual dysfunction (see relevant section in this chap-
ter), hyponatraemia (see section on antidepressant-induced hyponatraemia in this chap-
ter) and GI bleeds (see section on SSRIs and bleeding in this chapter). TCAs have a 
number of adverse cardiovascular effects (hypotension, tachycardia and QTc prolonga-
tion) and are particularly toxic in overdose22 (see section on overdose in Chapter 13). 
The now rarely used MAOIs have the potential to interact with tyramine-containing 
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foods to cause hypertensive crisis and much more commonly cause hypotension. All 
antidepressant drugs can cause discontinuation symptoms, with short half-life drugs 
probably being most problematic in this respect (see section on stopping antidepres-
sants in this chapter). See following pages for a summary of the clinically relevant 
adverse effects of available antidepressant drugs.

Drug interactions

Some SSRIs are potent inhibitors of individual or multiple hepatic cytochrome P450 
(CYP) pathways and the magnitude of these effects is dose related. Several clinically 
significant drug interactions can therefore be predicted. For example, fluvoxamine is a 
potent inhibitor of CYP1A2 which can result in increased theophylline serum levels, 
fluoxetine is a potent inhibitor of CYP2D6, which can result in increased seizure risk 
with clozapine, and paroxetine is a potent inhibitor of CYP2D6, which can result in 
treatment failure with tamoxifen (a pro-drug) leading to increased mortality.23

Antidepressants can also cause pharmacodynamic interactions. For example, the car-
diotoxicity of TCAs may be exacerbated by drugs such as diuretics, which can cause 
electrolyte disturbances. A summary of clinically relevant drug interactions with anti-
depressants can be found later in this chapter.

Potential pharmacokinetic and pharmacodynamic interactions between antidepres-
sants must be considered when switching from one antidepressant to another (see sec-
tion on switching antidepressants in this chapter).

Suicidality

Antidepressant treatment has been associated with an increased risk of suicidal thoughts 
and acts, particularly in adolescents and young adults,24–27 leading to the recommenda-
tion that patients should be warned of this potential adverse effect during the early 
weeks of treatment and know how to seek help if required. Suicide and self-harm rates 
tend to be higher when antidepressants are started or stopped so the same care over risk 
assessment should be carried out when treatment is stopped as when it is started.28 
Furthermore, switching antidepressants may be a marker of increased risk of suicidal 
behaviours in those who initiate antidepressant treatment aged 75 years and over.29

All antidepressants have been implicated,30 including those that are marketed for an 
indication other than depression (e.g. atomoxetine). Although the relative risk may be 
elevated above placebo rates in some patient groups, the absolute risk remains very 
small. The most effective way to treat or prevent suicidal thoughts and acts is to treat 
depression31–33 and antidepressant drugs are the most effective treatment currently 
available.3,34 For the most part, suicidality is greatly reduced by the use of antidepres-
sants.35–37 However, those who experience treatment-emergent or worsening suicidal 
ideation with one antidepressant may be more likely to have a similar experience with 
subsequent treatments.38 Some data suggest that an increasing proportion of young 
women who later committed suicide had been treated with antidepressants in the last 
few years before and at the time of their suicide.39 At the time of writing there is no clear 
consensus on the potential dangers of antidepressants except that young people are 
most at risk.40 Ketamine, in its various forms, may have rapidly apparent anti-suicidal 
effects.41
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Toxicity in overdose varies both between and within groups of antidepressants42 (see 
section on psychotropics in overdose in Chapter 13).

Duration of treatment

Antidepressants relieve the symptoms of depression but do not treat the underlying 
cause. A reasonable amount of evidence suggests that they should be taken for 
6–9 months after recovery from a single episode (presumably to cover the duration of 
an untreated episode). In those patients who have had several episodes, there is evi-
dence of benefit from maintenance treatment for at least 2 years, but no upper duration 
of treatment has been identified (see section on antidepressant prophylaxis in this chap-
ter). Beyond 2 years, continued treatment offers some benefits, but many people can 
safely stop at this point.43 There are few data on which to base recommendations about 
the duration of treatment of augmentation regimens. A minority view is that antide-
pressants worsen outcome in the long term.44

Next-step treatments

Approximately one-third of patients do not respond to the first antidepressant that is 
prescribed. Options in this group include dose escalation, switching to a different drug 
and several augmentation strategies. A small proportion of non-responders will respond 
with each treatment change, but effect sizes are modest and there is no clear difference 
in effectiveness between strategies (see sections on the management of treatment-
resistant depression in this chapter).

Use of antidepressants in anxiety spectrum disorders

Antidepressants are first-line treatments in a number of anxiety spectrum disorders (see 
section on anxiety spectrum disorders in this chapter).
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Recognised minimum effective doses of antidepressants

The recommended minimum effective doses of antidepressants are summarised in 
Table 3.2.

Table 3.2  Recommended minimum effective doses of antidepressants.

Antidepressant Dose

Tricyclics Unclear; at least 75–100mg/day1, possibly  
125mg/day2

Lofepramine 140mg/day3

SSRIs

Citalopram 20mg/day4

Escitalopram 10mg/day5

Fluoxetine 20mg/day6

Fluvoxamine 50mg/day7

Paroxetine 20mg/day8

Sertraline 50mg/day9

Others

Agomelatine 25mg/day10

Bupropion 150mg/day11

Desvenlafaxine 50mg/day12

Dextromethorphan plus bupropion 45/105mg/day13

Duloxetine 60mg/day14,15

Gepirone 20mg/day16

Levomilnacipran 40mg/day17

Mirtazapine 30mg/day (15mg?18)

Moclobemide 300mg/day19

Reboxetine 8mg/day20

Trazodone 150mg/day21

Venlafaxine 75mg/day22

Vilazodone 20mg/day17

Vortioxetine 10mg/day17
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Drug treatment of depression

Drugs used in the treatment of depression are summarised in Figure 3.1.

Discuss choice of drug with the patient

No effect

No effect

Effective

Effective

Poorly tolerated

Poorly tolerated
or
No effect

Include:
Potential therapeutic effects
Possible adverse effects
Likelihood of discontinuation symptoms
Likely time to respond (good therapeutic 
alliance predicts response to medication)1

Suggest SSRI as first choice; mirtazapine if
sedation required (see notes)

Start antidepressant
Titrate (if necessary) to recognised therapeutic
dose (see Table 3.2 in previous section)
Assess efficacy after 2 weeks (see notes)

If possible, increase
the dose (see notes)

Continue for 6–9 months2–4

at full treatment dose
Consider longer-term treatment
in recurrent depression2–6Assess over a further 2 weeks

No effect

Consider third-choice options – 
mirtazapine9 (if not already used),
vortioxetine,10 agomelatine11

No effect

Refer to suggested treatments for
refractory depression

Switch to a different
antidepressant (see notes)

Titrate to therapeutic dose
Assess efficacy over 4 weeks
(increase dose at 2 weeks if
no effect)

Switch to a different 
antidepressant7,8

Titrate (if necessary) to therapeutic
dose. Assess over 3–4 weeks;
increase dose as necessary (see notes)

Figure 3.1  Drug treatment for depression.
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Notes

■■ Tools such as the Montgomery–Asberg Depression Rating Scale (MADRS)12 and the 
HAM-D13 are used in trials to assess drug effect. The HAM-D is now somewhat anach-
ronistic and few clinicians are familiar with the MADRS (although it is probably the 
best scale to measure severity and change). The Patient Health Questionnaire-914 is 
simple to use and is recommended for assessing symptom change in depression 
(although it better measures frequency rather than severity of symptoms). All rating 
scales should be treated with caution: someone with an HAM-D score of 30 is not 
twice as depressed as someone with a score of 15. That is, these scales are not linear and 
items are not weighted – on most scales insomnia scores more than a suicide attempt.

■■ Choice of antidepressant is governed largely by patient and clinician preference, but 
most authorities recommend an SSRI, or mirtazapine where sedation is required. A 
large network meta-analysis15 suggested that drugs with effects on both norepineph-
rine and serotonin uptake are the most effective (five of the top six ranked drugs are 
dual action) whereas agomelatine and SSRIs have the lowest dropout rates. A 
2018 network meta-analysis16 of newer antidepressants suggested few, if any, clear 
advantages over older drugs for levomilnacipran, vilazodone and vortioxetine.

■■ Assessment at 2  weeks has some utility in determining eventual outcome.17 Only 
around 30% of those not reaching accepted symptom score threshold for improve-
ment at 2 weeks will ultimately respond. Even fewer people go on to respond if there 
is no improvement at all or deterioration at 2 weeks.

■■ Switching between drug classes in cases of poor tolerability is supported by some 
studies18 and has a strong theoretical basis. Having said that, in practice, many 
patients who cannot tolerate one SSRI will readily tolerate another.

■■ In cases of non-response, there is some evidence that switching within a drug class is 
effective,8,19–22 but switching between classes is, in practice, the most common option 
and is supported by some analyses.23 The American Psychiatric Association recom-
mends both options.2 The 2022 NICE guidelines9 suggest that there is little cogent evi-
dence for switching between antidepressants (an observation in another analysis24) and 
that combining antidepressants or adding a second-generation antipsychotic (SGA) are 
better-supported options at this stage. The strongest evidence in support of switching 
after the failure of one treatment is probably for vortioxetine.10 The most compelling 
evidence for combination antidepressants is for an SSRI plus mirtazapine.25

■■ There is minimal evidence to recommend increasing the dose of most SSRIs above the 
minimum therapeutic dose, at least when severity is measured using total rating scale 
scores.26 Examining only the mood item on the HAM-D suggests some dose–response 
relationship for SSRIs.27 Other evidence suggests that increasing the dose of venlafax-
ine, escitalopram and tricyclics may be helpful.3,28 Generally speaking, gains in effi-
cacy afforded by dose increases are small (SSRIs, venlafaxine) or non-existent (e.g. 
mirtazapine above 30mg/day) while effects on tolerability are reliably and starkly 
detrimental.29

■■ Switch treatments early (e.g. after 1–2 weeks) if adverse effects are intolerable or if no 
improvement at all is seen after 2–3 weeks. Opinions on when to switch vary some-
what but it is clear that antidepressants have a fairly prompt onset of action30–32 and 
that non-response at 2–6 weeks is a good predictor of overall non-response.33–35 The 
absence of any improvement at all by 2–3 weeks should normally provoke a change 
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in treatment (British Association for Psychopharmacology guidelines suggest 
4 weeks).3 If there is some improvement at this time, continue and assess for a further 
2–3 weeks (see section on general overview of antidepressants in this chapter).

■■ Our algorithm conveniently dichotomises outcome as response or non-response 
(effective, not effective). Real-life outcomes include partial response  – a positive 
change that falls short of recovery or remission. In those circumstances there is little 
evidence to guide practice, but the aim should be to achieve remission by means of 
dose increase and, if unsuccessful, by changing the antidepressant.

■■ Adjunctive treatments shown to be effective after the failure of only one antidepres-
sant (early-stage treatment resistance) include (es)ketamine, risperidone, lithium and 
aripiprazole.36 Dextromethorphan may improve initial outcomes if added to SSRI 
treatment.37
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Management of treatment-resistant depression – commonly used 
treatments

Resistant depression is difficult to treat successfully and outcomes are often poor,1–3 
especially if evidence-based protocols are not followed.4 Treatment-resistant depression 
is not a uniform entity but a complex spectrum of severity which can be graded5 and in 
which outcome is closely linked to grading.6 A significant minority of apparently resist-
ant unipolar depression may in fact be bipolar depression,7,8 which is often unrespon-
sive to standard antidepressants9,10 (see section on bipolar depression in Chapter 2). 
There has been a move to characterise treatment-resistant depression as ‘difficult to 
treat’ depression on the basis that the former description implies that depression treat-
ments are normally effective and that non-response is therefore somehow abnormal.11 
Others suggest abandoning treatment-resistant depression as a diagnosis (again pro-
posing ‘difficult to treat’ depression) because it propels clinicians to try more and more 
drugs in increasingly complex regimens rather than managing expectations of recovery 
to a more realistic level.12

Management of treatment-resistant depression has been informed by the Sequenced 
Treatment Alternatives to Relieve Depression (STAR*D) programme. This was a prag-
matic effectiveness study, which used remission of symptoms as its main outcome.13 
This study and its various subanalyses have now been somewhat discredited, princi-
pally because of high dropout rates after the initial treatment stages.

Other criticisms of the STAR*D programme include the absence of a placebo group, 
the open nature of treatment and some assessments, the failure to account for patients 
withdrawing after their first visit, the unexplained use of an a priori secondary measure 
as the main outcome metric, payments made to subjects, and the observation that 93% 
of 1,518 patients in remission had relapsed or dropped out of the study at 12 months’ 
follow-up.14,15 In addition to this, reanalysis of original data collected found the overall 
remission rate to be 35%, as opposed to the claimed rate of 67%.16

Commonly used drugs for refractory depression that are generally well supported by 
published literature are shown in Table 3.3.

Table 3.3  Commonly used treatments, generally well supported by published literature  
(no preference implied by order).

Treatment Advantages Disadvantages

Add aripiprazole17–23

(2–20mg/day) to antidepressant 
(brexpiprazole and cariprazine are also 
effective)24–26

■■ Good evidence base
■■ Usually well tolerated and safe
■■ Low doses (2–10mg/day) may 
be effective

■■ Supported by 
meta-analyses24,27,28

■■ Akathisia and restlessness common 
at standard doses (≥10mg/day)

■■ Insomnia may be problematic

Add lithium29

Aim for plasma level of 0.4–0.8mmol/L 
initially, increasing to up to 1.0mmol/L 
if suboptimal response

■■ Well established
■■ Well supported in the literature
■■ Recommended by NICE30

■■ Supported by meta-analyses27,28

■■ Sometimes poorly tolerated at higher 
plasma levels

■■ Potentially toxic
■■ Usually needs specialist referral
■■ Plasma level monitoring is essential

(Continued)
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Table 3.3  (Continued )

Treatment Advantages Disadvantages
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6.25–12.5mg + 25–50mg daily  
(US licensed dose)*

■■ Well researched
■■ Usually well tolerated
■■ Olanzapine + TCA may also be 
effective32
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effective33,34

■■ Risk of weight gain
■■ Limited clinical experience outside 
USA

■■ Most data relate to bipolar 
depression

Add quetiapine25,26

(150mg or 300mg a day) to SSRI/SNRI
■■ Good evidence base
■■ Usually well tolerated
■■ Plausible explanation for 
antidepressant effect

■■ Possibly more effective than 
lithium
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■■ Weight gain risk in the longer term
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effects
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+ mianserin (30mg/day) or
mirtazapine40,41

(30–45mg/day)

■■ Recommended by NICE
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* 5mg + 20mg rising to 10mg + 40mg seems reasonable where combination formulations not available.
TCA, tricyclic antidepressant.
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Management of treatment-resistant depression – other well- 
supported treatments

Less commonly used treatments for treatment-resistant depression that are generally 
well supported by published literature are shown in Table 3.4.

Table 3.4  Less commonly used treatments, well supported by published evidence (no preference 
implied by order).

Treatment Advantages Disadvantages

Add ketamine
(0.5mg/kg IV over 40 minutes)1

Intranasal esketamine (licensed in 
most countries); dose is 28–84mg2 
(see section on ketamine in this 
chapter)
Oral ketamine (0.5–1.25mg/kg) 
effective but no licensed products3

■■ Very rapid response (within 
hours), including effects on 
suicidality4,5

■■ High remission rate6,7

■■ Some evidence of maintained 
response if repeated doses 
given8

■■ Usually well tolerated at this 
sub-anaesthetic dose

■■ IV needs to be administered in 
hospital

■■ Cognitive effects (confusion, 
dissociation) and other psychiatric 
symptoms9

■■ Associated with transient increases in 
BP, tachycardia and arrhythmias. 
Pretreatment ECG required with IV 
form10

■■ Adverse effects may have been 
underestimated11

■■ Repeated treatment necessary to 
maintain effect

Add lamotrigine
(100mg, 200mg and 400mg a day 
have been used)12

■■ Reasonably well researched
■■ Quite widely used
■■ Probably the best tolerated 
augmentation strategy13

■■ Slow titration
■■ Risk of rash
■■ Optimal dosing unclear

ECT14
■■ Well established
■■ Effective
■■ Well supported in the literature

■■ Necessitates general anaesthetic
■■ Needs specialist referral
■■ Usually reserved for last-line treatment 
or if rapid response needed

■■ Usually combined with other 
treatments

Add tri-iodothyronine
(20–50mcg/day)
Higher doses have been safely 
used15–21

■■ Usually well tolerated
■■ Good literature support22

■■ May be effective in bipolar 
depression

■■ Clinical and biochemical TFT 
monitoring required

■■ Needs specialist referral
■■ Some negative studies
■■ No advantage over antidepressant 
alone in non-refractory illness23

TFT, thyroid function test.
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Treatment-resistant depression – other reported treatments

A very wide range of treatments have been investigated as potential therapy for 
treatment-resistant depression. Table 3.5 briefly describes strategies that have limited 
support for their use but may be worth trying in exceptional circumstances. Prescribers 
should familiarise themselves with the primary literature before using these strategies.

Table 3.5  Other reported treatments (alphabetical order – no preference implied).

Treatment* Comments

Ayahuasca1 Effective but specialist use only

Buprenorphine2

0.8–2mg/day?
Reasonable evidence but obvious contraindications

Dexamethasone3,4

3–4 mg/day
Limited data

Dextromethorphan + quinidine5–7  
45/10mg twice a day

Promising novel treatment. NMDA antagonist. Quinidine is needed 
as CYP2D6 inhibitor to prolong action of dextromethorphan8

Folate/methyl folate9 Possible benefit

Hyoscine10,11

(scopolomine) (4mcg/kg IV)
Growing evidence base of prompt and sizeable effect

MAOI and TCA12–14

e.g. trimipramine and phenelzine
Formerly very widely used, but great care needed

Minocycline
200mg/day

Several positive meta-analyses in both animals15 and humans.16,17 
Recent failed RCTs.18,19

Modafinil20

100–400mg/day
See section on stimulants in depression (this chapter)

Naltrexone21,22

100mg/day
No studies in non-opiate misusers

Nitrous oxide23–25 Short-lived effect

Nortriptyline ± lithium26–29 Re-emergent treatment option

Oestrogens30

(various regimens)
Limited data

Omega–3-triglycerides EPA31–33 Many failed trials. Therapeutic dose not defined.

Pindolol34–39

5mg three times a day or 7.5mg once daily
Well tolerated, can be initiated in primary care. Data mainly relate 
to acceleration of response. Refractory data somewhat 
contradictory.

Pramipexole40

0.125–5mg/day
Probably effective

Psilocybin41

10/25mg 1 week apart
Effective but specialist use only

Risperidone42

0.5–3mg/day to antidepressant
Good RCT support as add-on treatment

S-adenosyl-l-methionine43–45

400mg/day IM; 1600mg/day oral
Limited data in treatment-resistant depression.
Use weakly supported by a Cochrane review.46

(Continued)
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Table 3.5  (Continued)

Treatment* Comments

SSRI + buspirone47,48

Up to 60mg/day
Higher doses required poorly tolerated (dizziness common)

SSRI + TCA49 Formerly widely used

Stimulants
amfetamine; methylphenidate

Varied outcomes. See section on stimulants in depression in this 
chapter.

TCA – high dose50 Formerly widely used. Cardiac monitoring essential

Testosterone gel34,51 Effective in those with low testosterone levels

Tianeptine52,53

25–50mg/day
Tiny database. Tianeptine not available in many countries. Potential 
for misuse.54

Tryptophan55–58

2–3g three times a day
Long history of successful use

Venlafaxine59-62

>200mg/day
Nausea and vomiting; discontinuation reactions more common. BP 
monitoring essential.

Venlafaxine – very high dose (up to 
600mg/day)63

See above. Cardiac monitoring essential.

Venlafaxine + IV clomipramine64 Cardiac monitoring essential

Zinc65

25mg Zn+/day
One RCT (n = 60) showed good results in refractory depression. A 
few other small studies.66

* Other non-drug treatments are available, including various psychological approaches, rTMS, VNS, deep brain stimu-
lation and psychosurgery. Discussion of these treatments is beyond the scope of this book.
CYP, cytochrome P450; EPA, eicosapentaenoic acid; MAOI, monoamine oxidase inhibitor; NMDA, N-methyl-D-
aspartate; TCA, tricyclic antidepressant.
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Ketamine

Background

Over the past two decades, ketamine, an uncompetitive N-methyl-D-aspartate (NMDA) 
receptor antagonist and dissociative anaesthetic, has emerged as a novel and effective 
rapid-acting antidepressant. In 2000, Berman and colleagues reported findings from a 
landmark RCT, administering a single subanaesthetic dose of IV ketamine (0.5mg/kg 
over 40 minutes) to individuals with MDD.1 Ketamine produced a significant antide-
pressant effect within hours after the infusion that increased progressively up to 3 days 
after administration. This finding has since been replicated in several trials in both 
unipolar and bipolar depression (including treatment-resistant individuals).2–6 In addi-
tion, perinatal or prenatal ketamine and esketamine reduce the risk of postnatal depres-
sion by about 50–75%.7–9 The use of ketamine as anaesthesia may enhance the effect of 
ECT.10 Ketamine appears to be broadly as effective as ECT.11,12

Ketamine is a racemic mixture composed of equal amounts of the two enantiomers 
(S)-ketamine and (R)-ketamine (esketamine and arketamine), with esketamine binding 
more potently to the NMDA receptor. Although racemic ketamine remains an off-label 
treatment for treatment-resistant depression (TRD), an esketamine nasal spray 
(Spravato®) is approved for use in TRD (in conjunction with an oral antidepressant) in 
Europe and the USA. A 2023 trial has shown greater benefit in TRD for augmentation 
of antidepressants with nasal esketamine than with quetiapine.13 Interestingly, although 
benefits were evident for both esketamine and quetiapine immediately, the effects con-
tinued to build over 32 weeks. The use of the term ‘rapid-acting antidepressant’ might 
be reconsidered in light of these results.

Mechanism

At present, the precise mechanisms of action for the antidepressant effects of ketamine 
and esketamine are not clear, but it has been proposed these effects are mediated via 
blockade of NMDA receptors on gamma-aminobutyric acid (GABA)ergic interneurons 
that normally act to suppress glutamate release from glutamatergic neurons.14 This 
disinhibition results in an acute cortical glutamate surge, activation of post-synaptic 
alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptors, with 
downstream effects on synaptogenesis and neuroplastic pathways.14

Route of administration

The optimal method for administering ketamine for TRD is not fully established. IV 
ketamine (0.5mg/kg over 40 minutes) is the gold standard for off-label ketamine admin-
istration, with the best supporting evidence for efficacy, and may be more effective than 
intranasal administration.15,16 Other routes of administration have also been proposed 
including subcutaneous, intramuscular, oral and sublingual, although further research 
is needed to qualify the relative efficacy and safety of these routes, as well as the optimal 
dosing regimen in each case. Each route has its own advantages and challenges in terms 
of bioavailability, duration of effect, practicality and patient comfort. While no defini-
tive dosing strategy for ketamine has been established across the different routes and 
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doses tested, in Table 3.6 we provide a summary of dosing recommendations, consider-
ing available evidence and clinical experience. Novel formulations of oral ketamine are 
under development.17

Adverse effects

Ketamine generally leads to significant dissociative symptoms when given at antidepres-
sant doses.18 These symptoms include perceptual distortions and can lead to significant 
anxiety. As a result, it is necessary that any patients administered ketamine should be 
observed by a trained clinician during dosing and for 1 hour after administration. 
Although a rare event, ketamine has also been reported to induce laryngospasm and so 
the observing clinician should be trained in intermediate or advanced life support. When 
ketamine is given at lower doses by oral or sublingual routes, it is less likely to induce 
strong dissociative symptoms so, once a test dose has been given under clinical supervi-
sion, it may be possible for administration to take place in a non-clinical (home) setting, 
although patients should be advised not to drive, operate heavy machinery or partake in 
other high-risk activities for at least 1 hour after administration. In addition, considera-
tion must be given by the prescribing clinician to the risks of diversion and illegal use.

Ketamine can have significant effects on blood pressure and heart rate. Before admin-
istration, a physical examination including baseline blood pressure, full blood count, liver 
function test, thyroid function test plus ECG is recommended. Physical monitoring (blood 
pressure and heart rate) during and after ketamine administration is also indicated.

In longer-term illicit use, ketamine is associated with urinary pain, epithelial bladder 
barrier damage, reduced bladder capacity, ureter stenosis and kidney failure.19 Although 
this ketamine-induced cystitis is a recognised complication of recreational use of keta-
mine, its occurrence in therapeutic use of ketamine in depression has so far not been 
widely reported but remains a concern.20

Table 3.6  Dosing recommendations for different routes of ketamine administration and intranasal esketamine 
in treatment-resistant depression.

Route Dose Details Frequency Comments

IV2–6
■■ 0.5mg/kg, 
increasing up to 
1.0mg/kg if no 
response (limited 
support for doses 
higher than 0.5mg/
kg16) (titrate from 
0.25mg/kg in older 
people)

■■ Infuse over 
40 minutes

■■ Induction phase: 
once or twice a 
week

■■ Maintenance phase: 
according to 
response, weekly 
then every 2 weeks, 
or even monthly 
(consider 
supplementing with 
oral/sublingual 
doses between IV 
treatments)

■■ Must be administered in 
clinical setting

■■ Cognitive effects 
(confusion, dissociation, 
etc.) do occasionally 
occur

■■ Associated with transient 
increase in BP, tachycardia 
and arrhythmias. 
Pretreatment ECG 
required. Monitor BP 
before and after infusion.

■■ Observe during and for 
1 hour after infusion

(Continued)
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Route Dose Details Frequency Comments

SC21,22
■■ 0.5mg/kg, 
increasing up to 
1.0mg/kg if no 
response (titrate 
from 0.25mg/kg in 
older people)

■■ SC bolus injection 
to appropriate SC 
site

■■ As per IV above ■■ As per IV above
■■ May be better tolerated 
than IV or IM routes21

IM23,24
■■ 0.5mg/kg, 
increasing up to 
1.0mg/kg if no 
response (titrate 
from 0.25mg/kg in 
older people)

■■ IM bolus injection 
to appropriate IM 
site

■■ As per IV above ■■ As per IV above

Oral25–27
■■ 0.5–5.0mg/kg 
depending on 
dosing strategy

■■ Oral capsules ■■ Regular lower 
doses:

■■ 0.5–2.0mg/kg 
every 1–3 days

■■ Intermittent higher 
doses to supplement 
IV/SC/IM treatment: 

■■ 2.0–5.0mg/kg 
once or twice a 
week

■■ Can be taken at home
■■ Lower doses show good 
tolerability, however, 
antidepressant effects 
not as rapid as IV/SC/IM

■■ Higher doses may be 
practical alternative to 
maintain response to IV/
SC/IM treatment. Titrate 
dose according to 
response/adverse effects.

Sublingual27–29
■■ 0.5–3.0mg/kg 
depending on 
dosing strategy

■■ Ketamine solution 
(held under 
tongue for 
5 minutes and 
swallowed)

■■ Sublingual 
ketamine 
lozenges

■■ Regular lower 
doses:

■■ 0.5–1.5mg/kg 
every 1–3 days

■■ Limited evidence 
for very low 
sublingual dosing 
(10mg every 
2–3 days or 
weekly)30

■■ Intermittent higher 
doses to supplement 
IV/SC/IM treatment:

■■ 1.5–3.0mg/kg 
once or twice a 
week

■■ Can be taken at home
■■ Lower doses show good 
tolerability, however 
putative antidepressant 
effects not as rapid as IV/ 
SC/IM

■■ Higher doses may be 
used as practical 
alternative to maintain 
response to IV/SC/IM 
treatment. Titrate dose 
according to response/
adverse effects.

Intranasal 
esketamine31–34

■■ 56–84mg (28mg in 
older people)

■■ 28mg in two 
sprays (1 spray 
per nostril)

■■ Repeat after 
5 minutes, 
depending on 
total dose 
required

■■ Twice weekly, then 
weekly, then every 
2 weeks

■■ Must be administered in 
clinical setting

■■ Cognitive effects 
(confusion, dissociation, 
etc.) do occasionally occur

■■ Associated with transient 
increase in BP, tachycar-
dia and arrhythmias. 
Pretreatment ECG 
recommended. Monitor 
BP before and after dose.

■■ Observe for approximately 
2 hours after dose

Table 3.6  (Continued)



360 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 3

References
1.	 Berman RM, et al. Antidepressant effects of ketamine in depressed patients. Biol Psychiatry 2000; 47:351–354.

2.	 Zarate CA, Jr., et al. A randomized trial of an N-methyl-D-aspartate antagonist in treatment-resistant major depression. Arch Gen Psychiatry 

2006; 63:856–864.

3.	 Diazgranados N, et al. A randomized add-on trial of an N-methyl-D-aspartate antagonist in treatment-resistant bipolar depression. Arch Gen 

Psychiatry 2010; 67:793–802.

4.	 Murrough JW, et al. Antidepressant efficacy of ketamine in treatment-resistant major depression: a two-site randomized controlled trial. Am 

J Psychiatry 2013; 170:1134–1142.

5.	 Singh JB, et al. A double-blind, randomized, placebo-controlled, dose-frequency study of intravenous ketamine in patients with treatment-

resistant depression. Am J Psychiatry 2016; 173:816–826.

6.	 Fava M, et al. Double-blind, placebo-controlled, dose-ranging trial of intravenous ketamine as adjunctive therapy in treatment-resistant 

depression (TRD). Mol Psychiatry 2020; 25:1592–1603.

7.	 Li S, et al. Effects of ketamine and esketamine on preventing postpartum depression after cesarean delivery: a meta-analysis. J Affect Disord 

2024; 351:720–728.

8.	 Ma S, et al. Association between esketamine interventions and postpartum depression and analgesia following cesarean delivery: a systematic 

review and meta-analysis. Am J Obstet Gynecol MFM 2024; 6:101241.

9.	 Wang S, et al. Efficacy of a single low dose of esketamine after childbirth for mothers with symptoms of prenatal depression: randomised 

clinical trial. BMJ 2024; 385:e078218.

10.	 Ren L, et al. Comparative efficacy and tolerability of different anesthetics in electroconvulsive therapy for major depressive disorder: a sys-

tematic review and network meta-analysis. J Psychiatr Res 2024; 171:116–125.

11.	 de A Simoes Moreira D, et al. Efficacy and adverse effects of ketamine versus electroconvulsive therapy for major depressive disorder: a 

systematic review and meta-analysis. J Affect Disord 2023; 330:227–238.

12.	 Menon V, et al. Ketamine vs electroconvulsive therapy for major depressive episode: a systematic review and meta-analysis. JAMA Psychiatry 

2023; 80:639–642.

13.	 Reif A, et al. Esketamine nasal spray versus quetiapine for treatment-resistant depression. N Engl J Med 2023; 389:1298–1309.

14.	 Lener MS, et al. Glutamate and gamma-aminobutyric acid systems in the pathophysiology of major depression and antidepressant response 

to ketamine. Biol Psychiatry 2017; 81:886–897.

15.	 Terao I, et al. Comparative efficacy, tolerability and acceptability of intravenous racemic ketamine with intranasal esketamine, aripiprazole 

and lithium as augmentative treatments for treatment-resistant unipolar depression: a systematic review and network meta-analysis. J Affect 

Disord 2024; 346:49–56.

16.	 Seshadri A, et al. Efficacy of intravenous ketamine and intranasal esketamine with dose escalation for major depression: a systematic review 

and meta-analysis. J Affect Disord 2024; 356:379–384.

17.	 Glue P, et al. Safety and efficacy of extended release ketamine tablets in patients with treatment-resistant depression and anxiety: open label 

pilot study. Ther Adv Psychopharmacol 2020; 10:2045125320922474.

18.	 Beck K, et al. Association of ketamine with psychiatric symptoms and implications for its therapeutic use and for understanding schizophre-

nia: a systematic review and meta-analysis. JAMA Netw Open 2020; 3:e204693.

19.	 Anderson DJ, et al. Ketamine-induced cystitis: a comprehensive review of the urologic effects of this psychoactive drug. Health Psychol Res 

2022; 10:38247.

20.	 Chang M, et  al. Ketamine cystitis following ketamine therapy for treatment-resistant depression  - case report. BMC Psychiatry 

2024; 24:9.

21.	 Loo CK, et al. Placebo-controlled pilot trial testing dose titration and intravenous, intramuscular and subcutaneous routes for ketamine in 

depression. Acta Psychiatr Scand 2016; 134:48–56.

22.	 George D, et al. Pilot randomized controlled trial of titrated subcutaneous ketamine in older patients with treatment-resistant depression. 

Am J Geriatr Psychiatry 2017; 25:1199–1209.

23.	 Glue P, et al. Dose- and exposure-response to ketamine in depression. Biol Psychiatry 2011; 70:e9–e10; author reply e11–e12.

24.	 Cusin C, et al. Long-term maintenance with intramuscular ketamine for treatment-resistant bipolar II depression. Am J Psychiatry 2012; 

169:868–869.

25.	 Arabzadeh S, et al. Does oral administration of ketamine accelerate response to treatment in major depressive disorder? Results of a double-

blind controlled trial. J Affect Disord 2018; 235:236–241.

26.	 Domany Y, et al. Repeated oral ketamine for out-patient treatment of resistant depression: randomised, double-blind, placebo-controlled, 

proof-of-concept study. Br J Psychiatry 2019; 214:20–26.

27.	 Rosenblat JD, et al. Oral ketamine for depression: a systematic review. J Clin Psychiatry 2019; 80:18r12475.

28.	 Swainson J, et al. Sublingual ketamine: an option for increasing accessibility of ketamine treatments for depression? J Clin Psychiatry 2020; 

81:19lr13146.

29.	 Nguyen L, et al. Off-label use of transmucosal ketamine as a rapid-acting antidepressant: a retrospective chart review. Neuropsychiatr Dis 

Treat 2015; 11:2667–2673.

30.	 Lara DR, et al. Antidepressant, mood stabilizing and procognitive effects of very low dose sublingual ketamine in refractory unipolar and 

bipolar depression. Int J Neuropsychopharmacol 2013; 16:2111–2117.



Depression and anxiety disorders 361

C
H

A
PT

ER
 3

31.	 Canuso CM, et al. Efficacy and safety of intranasal esketamine for the rapid reduction of symptoms of depression and suicidality in patients 

at imminent risk for suicide: results of a double-blind, randomized, placebo-controlled study. Am J Psychiatry 2018; 175:620–630.

32.	 Daly EJ, et al. Efficacy and safety of intranasal esketamine adjunctive to oral antidepressant therapy in treatment-resistant depression: a 

randomized clinical trial. JAMA Psychiatry 2018; 75:139–148.

33.	 Popova V, et al. Efficacy and safety of flexibly dosed esketamine nasal spray combined with a newly initiated oral antidepressant in treatment-

resistant depression: a randomized double-blind active-controlled study. Am J Psychiatry 2019; 176:428–438.

34.	 Daly EJ, et al. Efficacy of esketamine nasal spray plus oral antidepressant treatment for relapse prevention in patients with treatment-resistant 

depression: a randomized clinical trial. JAMA Psychiatry 2019; 76:893–903.



362 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 3

Psychotic depression

Psychotic depression represents a severe manifestation of depression. It is diagnosed in 
people experiencing a major depressive illness accompanied by psychotic symptoms 
such as hallucinations and/or delusions. It can occur in the context of both MDD and 
bipolar disorder. Psychotic depression has a lifetime prevalence of 1%.1 However, it is 
often under-diagnosed and is commonly not adequately identified despite requiring a 
different treatment approach.2,3 When compared with non-psychotic depression, psy-
chotic depression is associated with greater illness severity, impairment and episode 
duration.4 Once an individual has experienced psychotic symptoms during a depressive 
episode there is a risk of their recurrence in future episodes.4,5 Furthermore, long-term 
outcomes are generally poorer for psychotic than non-psychotic depression.6–8 Patients 
with psychotic depression may also have a poorer response to combined pharmacologi-
cal and psychological treatment than those with non-psychotic depression.9 People 
with psychotic depression are much more likely than those with non-psychotic depres-
sion to attempt and complete suicide.8,10

Acute treatment

While it is important to acknowledge that no treatments have been granted regulatory 
approval specifically for psychotic depression,11 there is sufficient evidence to guide 
treatment decisions. Oliva and colleagues12 conducted a systematic review and network 
meta-analysis of pharmacological treatments for psychotic depression in 2024. This 
network meta-analysis included 14 randomised controlled trials including patients in 
the acute phase of their illness. It found that, compared with placebo, the combination 
of an SSRI and an SGA, particularly fluoxetine and olanzapine, resulted in the highest 
proportion of participants with a treatment response.12 Overall, this specific combina-
tion also showed a good balance between efficacy and tolerability and specifically 
improved depressive symptom scores compared with placebo.12 The network meta-
analysis concluded that this treatment option is the most appropriate choice in people 
with psychotic depression.12

When different treatment options were compared directly, a combination of antipsy-
chotics and antidepressants was also found to have greater efficacy than monotherapy 
with either antipsychotic or antidepressant alone.12 Prior meta-analyses support this 
outcome, although they were not able to provide specific recommendations on indi-
vidual drugs because of methodological restrictions.13,14 UK NICE guidance from 2022, 
although written some time before the latest network meta-analysis, also advocates this 
approach.11,15

The 2024 network meta-analysis also compared monotherapies and found that TCAs 
(amoxapine and imipramine) were more efficacious than serotonin–noradrenaline 
reuptake inhibitors (SNRIs; venlafaxine) and noradrenergic and specific serotonergic 
reuptake inhibitors (mirtazapine) when overall treatment response was assessed.12

It is important to consider that this network meta-analysis only included patients in 
the acute phase of their illness. Continuation and maintenance studies were excluded. 
In addition, it only included studies published up to 2013, so drugs used in clinical 
practice more recently could not be examined.
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Ketamine formulations

Many of the more recent studies include ketamine and esketamine, which are increas-
ingly used to treat MDD and bipolar affective disorder,16 and are possibly efficacious 
for psychotic depression.17 Evidence is limited because people with psychotic depres-
sion are usually excluded from clinical trials owing to the concern that these drugs may 
worsen psychotic symptoms, albeit transiently.17,18 Le et al.17 reviewed the evidence for 
the use of ketamine in the treatment of psychotic depression. This comprised two case 
series, three case reports (n = 1), one retrospective chart review (n = 12) and one second-
ary analysis of a randomised controlled trial (n = 10). Most patients received ketamine 
0.5mg/kg IV (fewer received SC), infused over 40 minutes. The number of treatments 
was very varied, ranging from one to seven over a number of weeks (approximately 
3–8 weeks). The patients in the retrospective chart review were given 30–120mg intra-
nasally at intervals of 3–7 days. A 2023 study16 examined the effects of add-on keta-
mine (0.5mg/kg IV twice a week) in 36 patients and found improvements in all domains.

Overall, these lines of evidence indicated that ketamine reduces depressive symptoms 
and, in a few cases, psychotic symptoms as well. The review did not describe any 
patients experiencing a worsening of psychotic symptoms. However, all these studies 
had very small sample sizes. A case series including four patients also provides some 
limited evidence for the safety and efficacy of esketamine (0.5mg/kg IV or SC) for the 
treatment of TRD with psychotic features.19

ECT

There is a role for ECT in the treatment of psychotic depression, especially where a 
rapid response is required. Pooled analysis of the two largest sham-controlled ECT tri-
als found a significant improvement in depressive scores with real ECT compared with 
simulated ECT in patients with depression and delusional features at 4 weeks. However, 
there was no significant difference between these groups at 6 months.20 ECT is effective 
in MDD (see section on ECT and psychotropic drugs in this chapter) and a few studies 
indicate that ECT may be more efficacious in people with depression with psychotic 
features.21–23 ECT may also be more protective against relapse in psychotic depression 
than in non-psychotic depression.24,25 One small RCT demonstrated superiority of 
maintenance ECT plus nortriptyline over nortriptyline alone at 2 years.26

Maintenance treatment

Generally, acute treatment should be continued. Evidence from the STOP-PD II (Study 
of the Pharmacotherapy of Psychotic Depression II) trial suggested that withdrawal of 
olanzapine from sertraline co-therapy worsens outcomes in the medium term.27,28 
Relapse was more than twice as likely in the sertraline placebo group than in the com-
bination group (55% vs 20%) and almost all the excess risk of relapse occurred in the 
first 2  months. However, one in five patients in the combined group relapsed over 
36 weeks from randomisation into the single drug phase of the study (people were on 
the combination for much longer than this as all patients in the study started on the 
combination therapy prior to the 8-week remission phase needed prior to randomisa-
tion to monotherapy).4 The evidence from this study suggests that combined treatment 
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for 4–6 months after remission may be relatively effective at preventing a recurrence in 
psychotic depression.4 In the UK, NICE15 suggests continuing antipsychotic medication 
for a number of months after remission, but it is not clear how long combination 
therapy should be continued past this point. This decision could be based on patient 
preference and adverse effect profile (e.g. weight gain). Options might include slowly 
tapering the antipsychotic with reintroduction if psychotic symptoms return or switch-
ing to an antipsychotic with different adverse effects. Currently there is no evidence to 
support the best way to do this.

Other treatments

Another potential treatment approach is based on glucocorticoid receptor blocking 
strategies, since hypothalamic–pituitary–adrenal axis hyperactivity is more common in 
psychotic depression. A combined analysis of data from five double-blind trials (mife-
pristone n = 833, placebo n = 627) evaluating the efficacy and safety of 7 days’ treat-
ment with mifepristone compared with placebo found that mifepristone reduced 
psychotic symptoms.29 Patients with a high mifepristone plasma level (≥1637ng/mL) 
showed a more significant treatment response.29

There is an anecdotal report of the successful use of methylphenidate in a patient 
who did not respond to robust doses of an antidepressant and antipsychotic com-
bined.30 Other case reports describe successful outcomes with lamotrigine31 and a com-
bination of phenelzine, aripiprazole and quetiapine.32 Minocycline has also shown 
some effect, albeit in an open study.33

Summary

■■ In the acute phase of psychotic depression, the combination of an antipsychotic and 
antidepressant is the best treatment option. The strongest evidence is for a combina-
tion of olanzapine and fluoxetine.

■■ Monotherapy is less effective than combined therapy but if this is the best approach 
for the patient, TCAs are the drugs of choice.

■■ If using combined therapy, treat with this combination for at least 4–6 months after 
remission. After this time, consider slowly tapering the antipsychotic but make a deci-
sion based on risk (e.g. metabolic syndrome) and potential benefit (e.g. past history 
of relapse and psychosis).

■■ ECT is an effective treatment. Consider when a rapid response is required or where 
other treatments have failed.

■■ Ketamine formulations may be effective but are not first-line agents.
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Switching antidepressants

General guidelines

When changing from one antidepressant to another, abrupt withdrawal of the first drug 
should be avoided unless there has been a serious adverse event. Cross-tapering is usu-
ally preferred – the dose of the ineffective or poorly tolerated drug is slowly reduced 
while the new drug is slowly introduced. The time taken to withdraw from the first 
antidepressant is dependent on the drug, the dose, the duration of prior treatment and 
the drug to which the patient is being switched.1

Example

Daily dose

Week 1 Week 2 Week 3 Week 4

Withdrawing citalopram 40mg 20mg 10mg 5mg 2.5mg

Introducing mirtazapine Nil 15mg 30mg 30mg 45mg (if required)

■■ The speed of cross-tapering is best judged by patient tolerability. Extended periods of 
hyperbolic tapering may be necessary to mitigate withdrawal symptoms when they 
emerge.2

■■ Cross-tapering is not always possible. The co-administration of some antidepres-
sants, even when cross-tapering, is absolutely contraindicated. In other cases, theo-
retical risks or lack of experience preclude recommending cross-tapering.

■■ The switching strategy depends not only on the reason for switching – inadequate or 
non-response, poor tolerability or adverse effects – but also on the pharmacokinetic 
and pharmacodynamic properties of the antidepressants involved.3–5

■■ In some cases, cross-tapering may not be necessary. For example, people who have 
been treated with an antidepressant for less than 3–4 weeks can probably safely stop 
abruptly and the new antidepressant can be started the next day. Another example is 
when switching between SSRIs – their effects may be so similar that administration 
of the second drug is likely to ameliorate withdrawal effects of the first. The use of 
fluoxetine has been advocated as an abrupt switch treatment to mitigate SSRI discon-
tinuation symptoms6 (but see below). Abrupt cessation may also, albeit rarely, be 
acceptable when switching to a drug with a similar, but not identical, mode of action.7 
Thus, in some cases, abruptly stopping one antidepressant and starting another at the 
usual dose may not only be well tolerated but may also reduce the risk and severity 
of discontinuation symptoms.

■■ It is usually advisable to reduce the first antidepressant to the minimum effective dose 
before directly switching to the minimum effective dose of the second (see section on 
recognised minimum effective doses of antidepressants in this chapter).
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■■ Stop–start switching is not always successful, particularly when switching to fluoxe-
tine. The probable reason for this is that plasma levels of fluoxetine and its active 
metabolite take time to build up to steady state – usually 1–2 weeks. So, even when 
switching from an apparently equivalent dose (say 20mg paroxetine to 20mg fluox-
etine) the plasma levels after one 20mg dose8 of fluoxetine are only 20% of plasma 
concentration at steady state.9 Thus, this switch is effectively an 80% reduction in 
drug activity. Withdrawal reactions are almost inevitable. There is more discussion of 
this and other relevant issues in the Maudsley Deprescribing Guidelines.10

■■ Potential dangers of simultaneously administering two antidepressants include pharma-
codynamic interactions (serotonin syndrome, hypotension, drowsiness – depending on 
the drugs involved) and pharmacokinetic interactions (e.g. elevation of the co-
administered antidepressant plasma levels by some SSRIs). In the absence of inhibitory 
pharmacokinetic interactions, it is best to keep the combined percentage maximum dose 
below 100% (e.g. 50% maximum dose of one drug + 50% maximum dose of another).

■■ Agomelatine does not seem to be associated with a discontinuation syndrome,11 but 
slow withdrawal when switching is nonetheless recommended. Given agomelatine’s 
mode of action (melatonin agonism; 5HT2C antagonism), it is not expected to miti-
gate discontinuation reactions of other antidepressants. There is no theoretical basis 
to suggest that pharmacodynamic interactions might occur between agomelatine and 
other co-administered antidepressants but, in the absence of useful data, caution is 
advised. Some pharmacokinetic interactions do occur, and agomelatine should not be 
administered with fluvoxamine or viloxazine.

■■ Serotonin syndrome can occur with a single serotonergic drug at a therapeutic dose 
or more commonly in combination of serotonergic drugs or in overdose. Many severe 
cases of serotonin syndrome involve an MAOI (including moclobemide) plus an 
SSRI.12,13 Caution is advised when switching strategies call for the combining of sero-
tonergic drugs.

Serotonin syndrome – symptoms

Increasing severity

Severity Symptoms

Mild Insomnia, anxiety, nausea, diarrhoea,
hypertension, tachycardia, hyper-reflexia

Moderate Agitation, myoclonus, tremor, mydriasis,
flushing, diaphoresis, low fever (<38.5°C)

Severe Severe hyperthermia, confusion, rigidity,
respiratory failure, coma, death

The advice given in Table 3.7 should be treated with caution and patients should be 
very carefully monitored when switching.
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Table 3.7  Antidepressants – swapping and stopping.*

To

From Agomelatine Bupropion Clomipramine Fluoxetine Fluvoxamine

MAOIs
Phenelzine
Tranylcypromine
Selegiline Moclobemide Mirtazapine Reboxetine Trazodone

Other SSRIsf 
Vortioxetine

SNRIs
Duloxetine
Venlafaxine
Desvenla- 
faxine

TCAs (except 
clomipramine) Viloxazine

Agomelatinea Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Stop 
agomelatine 
then start 
fluvoxamine

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Stop 
agomelatine 
then start 
viloxazine

Bupropionb Cross-taper 
cautiously

Cross-taper 
cautiously with 
low-dose 
clomipramine

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and stop then 
wait for 2 weeks 
then start MAOIs

Taper and stop 
then start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously with 
low-dose TCA

Cross-taper 
cautiously

Clomipramine Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and 
stop then 
start 
fluoxetine 
at 10mg/
day

Taper and stop 
then start 
low-dose 
fluvoxamine

Taper and stop then 
wait for 3 weeks 
then start MAOIs

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and 
stop then 
start low dose

Taper and 
stop then 
start 
low-dose 
SNRI

Cross-taper 
cautiously

Cross-taper 
cautiously

Fluoxetinec Cross-taper 
cautiously

Stop 
fluoxetine 
then wait 
for 4–7 days 
then start 
bupropion

Stop fluoxetine 
then wait for 
2 weeks then 
start low-dose 
clomipramine

Stop 
fluoxetine 
then wait for 
4–7 days then 
start 
fluvoxamine

Stop fluoxetine then 
wait for 5–6 weeks 
then start MAOIs

Stop 
fluoxetine 
then wait for 
5–6 weeks 
then start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Stop 
fluoxetine 
then wait for 
4–7 days then 
start low dose

Stop 
fluoxetine 
then wait for 
4–7 days then 
start SNRI

Stop fluoxetine 
then wait for 
4–7 days then 
start low-dose 
TCA

Cross-taper 
cautiously

Fluvoxamined Taper and 
stop then 
wait for 
4 days

Cross-taper 
cautiously

Taper and stop 
then start 
low-dose 
clomipramine

Direct 
switch 
possible^

Taper and stop then 
wait for 1 week 
then start MAOIs

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously 
then start 
mirtazapine 
at 15mg

Cross-taper 
cautiously

Cross-taper 
cautiously

Direct switch 
possible

Direct switch 
possible

Cross-taper 
cautiously with 
low-dose TCA

Cross-taper 
cautiously

MAOIs
Phenelzine
Tranylcypromine
Selegiline

Cross-taper 
cautiously

Taper and 
stop then 
wait for 
2 weeks

Taper and stop 
then wait for 
3 weeks

Taper and 
stop then 
wait for 
2 weeks

Taper and stop 
then wait for 
2 weeks

Taper and stop then 
wait for 2 weeks

Taper and stop 
then wait for 
2 weeks then 
start 
moclobemide

Taper and 
stop then 
wait for 
2 weeks

Taper and 
stop then 
wait for 
2 weeks

Taper and 
stop then 
wait for 
2 weeks

Taper and 
stop then 
wait for 
2 weeks

Taper and 
stop then 
wait for 
2 weeks

Taper and stop 
then wait for 
2 weeksj

Taper and 
stop then 
wait for 
2 weeks

Moclobemide Taper and 
stop then 
wait for 24 
hours

Taper and 
stop then 
wait for 24 
hours

Taper and stop 
then wait for 
24 hours

Taper and 
stop then 
wait for 24 
hours

Taper and stop 
then wait for 
24 hours

Taper and stop then 
wait for 24 hours 
then start MAOIs

Taper and 
stop then 
wait for 24 
hours

Taper and 
stop then 
wait for 24 
hours

Taper and 
stop then 
wait for 24 
hours

Taper and 
stop then 
wait for 24 
hours

Taper and 
stop then 
wait for 24 
hours

Taper and stop 
then wait for 24 
hours

Taper and 
stop then 
wait for 24 
hours

Mirtazapine Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and stop then 
wait for 2 weeks

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Reboxetinee Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and stop then 
wait for 1 week 
then start MAOIs

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously
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Table 3.7  Antidepressants – swapping and stopping.*

To

From Agomelatine Bupropion Clomipramine Fluoxetine Fluvoxamine

MAOIs
Phenelzine
Tranylcypromine
Selegiline Moclobemide Mirtazapine Reboxetine Trazodone

Other SSRIsf 
Vortioxetine

SNRIs
Duloxetine
Venlafaxine
Desvenla- 
faxine

TCAs (except 
clomipramine) Viloxazine

Agomelatinea Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Stop 
agomelatine 
then start 
fluvoxamine

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Stop 
agomelatine 
then start 
viloxazine

Bupropionb Cross-taper 
cautiously

Cross-taper 
cautiously with 
low-dose 
clomipramine

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and stop then 
wait for 2 weeks 
then start MAOIs

Taper and stop 
then start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously with 
low-dose TCA

Cross-taper 
cautiously

Clomipramine Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and 
stop then 
start 
fluoxetine 
at 10mg/
day

Taper and stop 
then start 
low-dose 
fluvoxamine

Taper and stop then 
wait for 3 weeks 
then start MAOIs

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and 
stop then 
start low dose

Taper and 
stop then 
start 
low-dose 
SNRI

Cross-taper 
cautiously

Cross-taper 
cautiously

Fluoxetinec Cross-taper 
cautiously

Stop 
fluoxetine 
then wait 
for 4–7 days 
then start 
bupropion

Stop fluoxetine 
then wait for 
2 weeks then 
start low-dose 
clomipramine

Stop 
fluoxetine 
then wait for 
4–7 days then 
start 
fluvoxamine

Stop fluoxetine then 
wait for 5–6 weeks 
then start MAOIs

Stop 
fluoxetine 
then wait for 
5–6 weeks 
then start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Stop 
fluoxetine 
then wait for 
4–7 days then 
start low dose

Stop 
fluoxetine 
then wait for 
4–7 days then 
start SNRI

Stop fluoxetine 
then wait for 
4–7 days then 
start low-dose 
TCA

Cross-taper 
cautiously

Fluvoxamined Taper and 
stop then 
wait for 
4 days

Cross-taper 
cautiously

Taper and stop 
then start 
low-dose 
clomipramine

Direct 
switch 
possible^

Taper and stop then 
wait for 1 week 
then start MAOIs

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously 
then start 
mirtazapine 
at 15mg

Cross-taper 
cautiously

Cross-taper 
cautiously

Direct switch 
possible

Direct switch 
possible

Cross-taper 
cautiously with 
low-dose TCA

Cross-taper 
cautiously

MAOIs
Phenelzine
Tranylcypromine
Selegiline

Cross-taper 
cautiously

Taper and 
stop then 
wait for 
2 weeks

Taper and stop 
then wait for 
3 weeks

Taper and 
stop then 
wait for 
2 weeks

Taper and stop 
then wait for 
2 weeks

Taper and stop then 
wait for 2 weeks

Taper and stop 
then wait for 
2 weeks then 
start 
moclobemide

Taper and 
stop then 
wait for 
2 weeks

Taper and 
stop then 
wait for 
2 weeks

Taper and 
stop then 
wait for 
2 weeks

Taper and 
stop then 
wait for 
2 weeks

Taper and 
stop then 
wait for 
2 weeks

Taper and stop 
then wait for 
2 weeksj

Taper and 
stop then 
wait for 
2 weeks

Moclobemide Taper and 
stop then 
wait for 24 
hours

Taper and 
stop then 
wait for 24 
hours

Taper and stop 
then wait for 
24 hours

Taper and 
stop then 
wait for 24 
hours

Taper and stop 
then wait for 
24 hours

Taper and stop then 
wait for 24 hours 
then start MAOIs

Taper and 
stop then 
wait for 24 
hours

Taper and 
stop then 
wait for 24 
hours

Taper and 
stop then 
wait for 24 
hours

Taper and 
stop then 
wait for 24 
hours

Taper and 
stop then 
wait for 24 
hours

Taper and stop 
then wait for 24 
hours

Taper and 
stop then 
wait for 24 
hours

Mirtazapine Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and stop then 
wait for 2 weeks

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Reboxetinee Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and stop then 
wait for 1 week 
then start MAOIs

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

(Continued)
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To

From Agomelatine Bupropion Clomipramine Fluoxetine Fluvoxamine

MAOIs
Phenelzine
Tranylcypromine
Selegiline Moclobemide Mirtazapine Reboxetine Trazodone

Other SSRIsf 
Vortioxetine

SNRIs
Duloxetine
Venlafaxine
Desvenla- 
faxine

TCAs (except 
clomipramine) Viloxazine

Trazodone Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously with 
low-dose 
clomipramine

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and stop then 
wait for 1 week

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously with 
low-dose TCA

Cross-taper 
cautiously

Other SSRIsf

Vortioxetineg

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and stop 
then start 
low-dose 
clomipramine

Direct 
switch 
possible^

Direct switch 
possible

Taper and stop then 
wait for 1 weekh

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Direct switch 
possible

Direct switch 
possible

Cross-taper 
cautiously with 
low-dose TCA

Cross-taper 
cautiously

SNRI
Duloxetinei

Venlafaxine
Desvenlafaxine

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and stop 
then start 
low-dose 
clomipramine

Direct 
switch 
possible^

Direct switch 
possible

Taper and stop then 
wait for 1 week

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Direct switch 
possible

Direct switch 
possible

Cross-taper 
cautiously with 
low-dose TCA

Cross-taper 
cautiouslyk

Tricyclics Cross-taper 
cautiously

Halve dose 
and add 
bupropion 
and then 
slow 
withdrawal

Direct switch 
possible

Halve dose 
and add 
fluoxetine 
and then 
slow 
withdrawal

Cross-taper 
cautiously

Taper and stop then 
wait for 2 weeksj

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Halve dose 
and add 
trazodone 
and then 
slow 
withdrawal

Halve dose 
and add SSRI 
and then 
slow 
withdrawal

Cross-taper 
cautiously 
starting with 
low-dose 
SNRI

Direct switch 
possible

Cross-taper 
cautiously

Viloxazinek Taper and 
stop then 
wait for 48 
hours

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and stop then 
wait for 2 weeks

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Table 3.7  (Continued)
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To

From Agomelatine Bupropion Clomipramine Fluoxetine Fluvoxamine

MAOIs
Phenelzine
Tranylcypromine
Selegiline Moclobemide Mirtazapine Reboxetine Trazodone

Other SSRIsf 
Vortioxetine

SNRIs
Duloxetine
Venlafaxine
Desvenla- 
faxine

TCAs (except 
clomipramine) Viloxazine

Trazodone Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously with 
low-dose 
clomipramine

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and stop then 
wait for 1 week

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously with 
low-dose TCA

Cross-taper 
cautiously

Other SSRIsf

Vortioxetineg

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and stop 
then start 
low-dose 
clomipramine

Direct 
switch 
possible^

Direct switch 
possible

Taper and stop then 
wait for 1 weekh

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Direct switch 
possible

Direct switch 
possible

Cross-taper 
cautiously with 
low-dose TCA

Cross-taper 
cautiously

SNRI
Duloxetinei

Venlafaxine
Desvenlafaxine

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and stop 
then start 
low-dose 
clomipramine

Direct 
switch 
possible^

Direct switch 
possible

Taper and stop then 
wait for 1 week

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Direct switch 
possible

Direct switch 
possible

Cross-taper 
cautiously with 
low-dose TCA

Cross-taper 
cautiouslyk

Tricyclics Cross-taper 
cautiously

Halve dose 
and add 
bupropion 
and then 
slow 
withdrawal

Direct switch 
possible

Halve dose 
and add 
fluoxetine 
and then 
slow 
withdrawal

Cross-taper 
cautiously

Taper and stop then 
wait for 2 weeksj

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Halve dose 
and add 
trazodone 
and then 
slow 
withdrawal

Halve dose 
and add SSRI 
and then 
slow 
withdrawal

Cross-taper 
cautiously 
starting with 
low-dose 
SNRI

Direct switch 
possible

Cross-taper 
cautiously

Viloxazinek Taper and 
stop then 
wait for 48 
hours

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Taper and stop then 
wait for 2 weeks

Taper and stop 
then wait for 
1 week then 
start 
moclobemide

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Cross-taper 
cautiously

Table 3.7  (Continued)

Notes:
* Advice given in this table is partly derived from manufacturers’ information and available published data and partly 
theoretical. There are several factors that affect individual drug handling and caution is required in every instance. 
Cross taper cautiously – usually over 2–4 weeks as per example.
a Agomelatine has no effect on monoamine uptake and no affinity for α, β adrenergic, histaminergic, cholinergic, 
dopaminergic and benzodiazepine receptors. The potential for interactions between agomelatine and other antidepres-
sants is low and it is not expected to mitigate discontinuation reactions of other antidepressants. Some crossover with 
other antidepressants might be cautiously attempted when switching from agomelatine, as indicated in the table.
b  Bupropion is licensed for smoking cessation but unlicensed for the treatment of depression in the UK. It is a 
CYP2D6 inhibitor and particular caution is required when cross-tapering with drugs metabolised by this enzyme.
c Beware: interactions with fluoxetine may still occur for 5 weeks after stopping fluoxetine because of its metabolite’s 
long half-life.
d Fluvoxamine is a potent inhibitor of CYP1A2, and to a lesser extent of CYP2C and CYP3A4, and has a high potential 
for interactions hence extra caution is required.
e Switching to reboxetine as antidepressant monotherapy is no longer recommended.
f Citalopram, escitalopram, paroxetine and sertraline.
g Limited experience with vortioxetine and extra caution is required. Take particular care when switching to or from 
bupropion and other CYP2D6 inhibitors such as fluoxetine and paroxetine.14

h Wait 3 weeks in the case of vortioxetine.15

i Abrupt switch from SSRIs and venlafaxine to duloxetine is possible, starting at 60mg/day.7

j Wait 3 weeks in the case of imipramine.
k  Viloxazine is a selective noradrenaline reuptake inhibitor. Now licensed for the treatment of ADHD in the US. 
Increases in heart rate and diastolic blood pressure have been reported, so caution with SNRIs.
^ Caution when directly switching to fluoxetine. Some overlap (a few days) may be advisable to allow fluoxetine 
plasma concentration to build up before stopping the first antidepressant. Switching from vortioxetine is a probable 
exception to this, given its long half-life.
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Antidepressant withdrawal symptoms

Signs and symptoms

Antidepressant withdrawal symptoms may be entirely new or similar to some of the 
original symptoms of the illness for which the medication was originally given. 
Withdrawal symptoms can be distinguished from a relapse or reoccurrence of the 
underlying disorder by their rapid onset (days, rather than weeks, or within three to five 
half-lives of the drug),1 the rapid response to reintroduction of the antidepressant (gen-
erally within hours, certainly within days), and the presence of somatic and psychologi-
cal symptoms distinct from the original illness (e.g. brain zaps, dizziness, nausea).2 The 
wide variety of symptoms reported with SSRIs and related drugs is summarised in 
Figure 3.2. Symptoms reported with other antidepressants are summarised in Table 3.8.

Incidence and severity

Antidepressant withdrawal/discontinuation symptoms occur in many patients (Box 
3.1). Incidence rates from 14 studies that examined antidepressant withdrawal ranged 
from 27% to 86%, with a weighted average of 56%.3 Although reported incidence 
rates vary widely between studies of different drugs and methodologies (9% to 77% for 
fluoxetine, and from 42% to 100% with paroxetine),3 symptoms are seen to some 
extent with all antidepressants, with the possible exception of agomelatine.1 Two meta-
analyses published in 2024  gave strikingly different estimates of withdrawal 
incidence.4,5

Sensory symptoms
Paresthesia
Numbness
‘Shock-like’ or ‘electric zap’
sensations in head or limbs
Rushing noises
Palinopsia (visual trails)
Hyperacusis
Unusual taste/smell/visual
sensations

General somatic
symptoms
Flu-like symptoms
Lethargy/fatigue
Headache
Tremor
Sweating
Anorexia
Weakness
Techycardia
Muscle aches/pains
Shaking/trembling

Affective symptoms
Irritability
Anxiety/agitation
Low mood/depression
Tearfulness
Dread
Panic attacks

SSRI
withdrawal
syndrome

Disequilibrium
Dizziness (most common)
Light-headedness
Vertigo
Ataxia
Gait instability

Sleep disturbance
Insomnia
Nightmares
Excessive dreaming

Gastrointestinal symptoms
Nausea
Vomiting
Diarrhoea
Anorexia

Sexual
Genital hypersensitivity
Premature ejaculation

Cognitive
Confusion
Decreased concentration
Amnesia
Depersonalisation
De-realisation

Figure 3.2  Common withdrawal symptoms with SSRIs and similar drugs.
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Time course

The onset and severity of symptoms are related to the half-life of the antidepressant. 
Placebo/nocebo effects and loss of therapeutic efficacy may also be important. Short 
half-life antidepressants like paroxetine and venlafaxine produce symptoms within a 
day or two, whereas symptoms with fluoxetine can be delayed by 2–6 weeks.2 Symptoms 
can vary in duration, form and intensity and occur in any combination. While they can 
be mild and self-limiting, there is substantial variation between individuals and, for 
some people, symptoms can last much longer than previously reported.6 The perception 
of symptom severity is probably made worse by the absence of forewarnings. Some 
symptoms are more likely with individual drugs (see below). Symptoms can be quanti-
fied using the Discontinuation–Emergent Signs and Symptoms Scale.7

Box 3.1  Factors influencing the incidence and severity of antidepressant withdrawal symptoms

Pharmacological factors:

■■ Pharmacokinetics
■■ Drug half-life
■■ Pharmacodynamics
■■ Receptor affinities

Treatment factors:

■■ Duration of treatment
■■ Dose
■■ Method of tapering

Patient-specific factors:

■■ Prior experience and anticipation effects

Other factors:

■■ Drug half-lives  – correlate with the severity and 
onset of symptoms. Symptoms typically 
more  severe with shorter half-life drugs  
(e.g. venlafaxine, paroxetine)

■■ Other pharmacokinetic factors: non-linear 
pharmacokinetics

■■ Receptor affinities: higher affinity for the 
serotonin transporter may confer higher risk of 
withdrawal symptoms

(Continued)

Table 3.8  Symptoms reported with other (non-SSRI) antidepressants.

Antidepressant type Symptoms

Agomelatine Seems to be associated with a very low, if any, risk of discontinuation 
symptoms1

Bupropion Uncommon, but case reports have described anxiety, headache, insomnia, 
irritability and myalgias;8,9 single case report of acute dystonia10

Monoamine oxidase inhibitors* Common: agitation, irritability, ataxia, movement disorders, insomnia, 
somnolence, vivid dreams, cognitive impairment, slowed speech, pressured 
speech. Occasionally, hallucinations, paranoid delusions.
RIMAs: flu-like symptoms reported with moclobemide.11

NaSSAs (e.g. mirtazapine) Panic, anxiety, restlessness, irritability, hypomania, insomnia, dizziness, 
paraesthesia, nausea, vomiting10
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Clinical relevance14,15

The symptoms of a withdrawal reaction may be mistaken for a relapse of illness or the 
emergence of a new physical illness,16 leading to unnecessary investigations or reintro-
duction of the antidepressant. Symptoms may be severe enough to interfere with daily 
functioning and those who have experienced discontinuation symptoms may reason 
(perhaps understandably) that antidepressants are ‘addictive’ and not wish to accept 
treatment. There is also evidence of emergent suicidal thoughts on discontinuation with 
paroxetine.17

Who is at risk?10,14–16,18

Although anyone can experience discontinuation symptoms, the risk is increased in 
those prescribed short half-life drugs (e.g. paroxetine, venlafaxine),7 particularly if they 
do not take them regularly. Two-thirds of patients prescribed antidepressants skip a few 
doses from time to time,19 and many patients stop their antidepressant abruptly.20 The 
risk is also increased in those who have been taking antidepressants for 8 weeks or 
longer,21 those taking antidepressants at higher doses, those who have developed anxi-
ety symptoms at the start of antidepressant therapy (particularly with SSRIs), those 
receiving other centrally acting medication (e.g. antihypertensives, antihistamines, 
antipsychotics), children and adolescents,7 younger patients,22 and those who have 
experienced withdrawal symptoms before.

How to avoid14–16,18

Generally, antidepressant therapy should be discontinued gradually.6 The shorter the 
half-life of the drug, the more important it is that this rule is followed. The end of 
the taper may need to be slower, as symptoms may not appear until the reduction in the 
total daily dosage of the antidepressant is (proportionately) substantial. Patients receiving 
MAOIs may need to be tapered over a longer period. Tranylcypromine may be particularly 

Table 3.8  (Continued)

Antidepressant type Symptoms

Serotonin modulators (vortioxetine, 
vilazodone)

None reported,10 although these are relatively new antidepressants with less 
clinical experience. Shared pharmacological actions with other antidepressants 
(SSRIs) so possibility of withdrawal symptoms cannot be discounted.10

TCAs General somatic and GI distress, sleep disturbances characterised by initial and 
middle insomnia or excessively vivid and frightening dreams, akathisia or 
parkinsonism, hypomania or mania, cardiac arrhythmia10

Trazodone Hypomania, anxiety, restless sleep, nightmares, depersonalisation, formication, 
headache10

* Tranylcypromine may have amfetamine-like properties at higher doses12 and therefore could be associated with a 
true ‘withdrawal syndrome’. Delirium may occur.13

NaSSA, noradrenergic and specific serotonergic antidepressant; RIMA, reversible inhibitor of monoamine oxidase A; 
TCA, tricyclic antidepressant.
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difficult to stop.13 At-risk patients (see above) may need a slower taper. Agomelatine 
can probably be stopped abruptly without provoking withdrawal symptoms but should 
be slowly withdrawn as a matter of principle – all psychotropic drugs should be slowly 
withdrawn where possible.

Many people suffer symptoms despite slow withdrawal and even if they have received 
adequate education regarding withdrawal symptoms.7,17 This may be because hyperbolic 
tapering is not employed (see section on stopping antidepressants in this chapter).

How to treat14–16,23

There are few systematic studies in this area. Treatment is pragmatic. If symptoms are 
mild, reassure the patient that these symptoms are common after discontinuing an anti-
depressant and will pass in a few days or weeks. If symptoms are severe, reintroduce the 
original antidepressant (or another with a longer half-life from the same class) and 
taper gradually while monitoring for symptoms.6

Some evidence supports the use of anticholinergic agents in tricyclic withdrawal24 
and fluoxetine for symptoms associated with stopping paroxetine,25 sertraline,25 clomi-
pramine26 or venlafaxine27 – fluoxetine, with active metabolites, having a much longer 
plasma half-life, seems to be associated with a lower incidence of discontinuation symp-
toms than other similar drugs.7 The use of alternative classes of medications (e.g. short- 
term symptomatic use of a benzodiazepine) has been suggested for the treatment of 
anxiety and insomnia.28
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Stopping antidepressants

Up to 50% of patients will experience withdrawal symptoms on reducing or stopping 
an antidepressant,1,2 but symptoms are less common in shorter-term users.3 For a small 
proportion of patients, withdrawal symptoms will be severe1,3 or will last for months or 
years.1,4 Post-acute or protracted withdrawal syndrome (PAWS) is the term used for 
long-lasting symptoms that last for years and may involve myriad, sometimes debilitat-
ing, symptoms.2,5 Alterations to serotonin and hormonal systems after stopping antide-
pressants are seen in patients and animals and these changes may persist for months 
and years after long-term antidepressant exposure.2

There are a number of characteristics of antidepressant use that influence the likeli-
hood of withdrawal effects. Patients who have been on antidepressants for longer 
periods and at higher doses are more likely to have withdrawal effects.2 Antidepressants 
with short half-lives and anticholinergic or noradrenergic effects tend to be associ-
ated with more severe withdrawal. Venlafaxine, desvenlafaxine, duloxetine and par-
oxetine are the most often implicated.2,6 Patients who stop abruptly or rapidly have 
more withdrawal effects.7 There are likely to be a range of individual physiological 
(and psychological) differences, as yet poorly understood, which also determine with-
drawal severity.2

Withdrawal symptoms include both physical and psychological symptoms, because 
antidepressants affect a wide variety of bodily systems.7 Physical symptoms include 
headache, dizziness, nausea, depersonalisation/derealisation, muscle cramps, brain 
‘zaps’ and akathisia. Psychological symptoms include low mood, anxiety, panic attacks, 
tearfulness, obsessive thinking, impaired concentration and suicidality. Psychological 
symptoms can easily be mistaken for a relapse of an underlying condition. Timing of 
onset, symptoms distinct in nature or severity from the underlying condition and 
response to reinstatement of the drug can help to distinguish withdrawal effects from 
relapse.8 Further details are provided in the Maudsley Deprescribing Guidelines: 
Antidepressants, Benzodiazepines, Gabapentinoids and Z-drugs.9

Rate of tapering

There is good evidence that tapering slowly can reduce the likelihood of withdrawal 
symptoms and also of relapse.7,10,11 Meta-regression of discontinuation studies found 
a highly significant lowering of relapse rate with longer tapering.10 In fact, there was 
no difference in relapse rate between maintenance treatment and tapering over 
6 months.10

While tapering over several months reduces the risk of withdrawal symptoms,7 some 
patients may take years to withdraw. Clinical experience suggests that long-term users 
of antidepressants generally take between 3 months and 3 years to withdraw in a toler-
able manner.12 In one study, 40% of patients taking antidepressants for more than 1–2 
years were able to taper off successfully in approximately 4 months, suggesting that 
60% will need longer than this.13
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Pattern of tapering

Although reducing by linear amounts (e.g. 50mg, 37.5mg, 25mg, 12.5mg, 0 for sertra-
line) seems intuitively reasonable (and practical, through splitting tablets), because of 
the hyperbolic relationship between dose of antidepressant and effect on its principal 
target, the serotonin receptor (SERT) (following the law of mass action),14 this is likely 
to produce increasingly severe withdrawal symptoms (Figure 3.3a).7 This is consistent 
with patient reports that reducing at small doses is the most difficult aspect of the 
process.

It makes more sense to reduce the drug in such a way that it produces a fixed reduc-
tion in effect on target receptors at each step: this entails hyperbolic dose reductions 
(Figure 3.3b). This is most easily approximated by exponential (proportional) reduc-
tions of dose  – for example, reducing by 10–25% of the most recent dose every 
2–4 weeks (so that the size of the reductions gets smaller and smaller as the total dose 
gets lower). The final dose before completely stopping may need to be very small (<1mg) 
to prevent the reduction to zero being a bigger fall in activity than previously tolerated 
reductions. This is supported by evidence that tapering down to doses much lower than 
common therapeutic doses (e.g. 1mg for sertraline) improves the likelihood that people 
will be able to stop antidepressants,15,16 and remain off them,17 as compared with taper-
ing in a ‘linear’ fashion to minimum therapeutic doses. This approach to tapering is 
recommended by NICE18,19 and the Royal College of Psychiatrists.20

Further details on how to safely stop antidepressants can be found in the Maudsley 
Deprescribing Guidelines: Antidepressants, Benzodiazepines, Gabapentinoids and 
Z-drugs, including specific reduction schedules for all licensed antidepressants.9
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Figure 3.3  (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, probably 
associated with more withdrawal effects. (b) ‘Even’ reductions of effect at target receptors require hyperbolic dose 
reductions. The final dose before stopping will need to be very small to minimise the destabilisation caused by this 
reduction.
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Practical application of tapering

Before tapering

All patients should be informed of the risk of withdrawal symptoms on stopping any 
antidepressant. Some antidepressants, such as paroxetine and SNRIs, are more com-
monly associated with severe withdrawal symptoms.

Patients should be warned not to stop antidepressants abruptly, because this is the 
method thought to be most likely to give rise to severe and long-lasting withdrawal 
symptoms and to an increased risk of relapse.

Although stopping antidepressants can cause some unpleasant symptoms, patients 
should be told that if they taper gradually and carefully, withdrawal symptoms can be 
maintained at tolerable levels. As patients may have had negative experiences of too-
rapid tapering in the past, reassurance may be required.

It is difficult to predict the exact period required for an individual to taper off anti-
depressant medication but most patients who have been taking antidepressants long 
term take between 3 months and 3 years. This may help to set expectations.

Patients’ past experiences of stopping should be explored, as they can be informative 
for predicting what symptoms may arise again on tapering. Careful consideration of 
past attempts to stop may detect withdrawal symptoms being misdiagnosed as relapse.

Often, patients will require some preparation for antidepressant tapering. This might 
include arrangements for lightening work or family duties or increased focus on non-
pharmacological coping skills (patients have found a wide variety of tools useful, 
including acceptance, breathing exercises, exercise, hobbies, diary keeping and de-
catastrophising).21,22 Psychological interventions to support tapering demonstrated lim-
ited effectiveness, probably because physiological factors predominate, and psychological 
support, while potentially helpful, is not a substitute for gradual, pharmacologically 
informed tapering.13,23

Both clinicians and patients should be aware that patients can experience negative 
psychological and physical symptoms during withdrawal that need not indicate that the 
full dose of the drug is needed (but may indicate that the taper rate needs to be slowed). 
Familiarity of the patient and the doctor with the wide variety of withdrawal symptoms 
(Figure 3.3) may help to mitigate unnecessary anxiety when symptoms arise and pre-
vent misdiagnosis of relapse or other physical (such as neurological or psychosomatic 
conditions) or mental health conditions (such as anxiety, depressive or even psychotic 
disorders when symptoms are extreme), as often occurs.24 Patients may require more 
support during the process, professional or otherwise.22

The process of tapering

Patients may be broadly risk-stratified (further details are provided in the Maudsley 
Deprescribing Guidelines):9

■■ For low-risk patients (<6 months of use, low-risk antidepressant, no experience of 
significant withdrawal symptoms in the past), a test reduction could be made (of 
25–50%).

■■ For high-risk patients (>24 months of use, high-risk antidepressant, past history of 
severe withdrawal symptoms) a test reduction of 5–10% should be recommended.

■■ Intermediate-risk patients could reduce by 10–20% of their original dose.
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A cautious initial rate of reduction is prudent. The rate of withdrawal can be sped up 
if symptoms are tolerable. If severe withdrawal symptoms are precipitated by the first 
step down, then the process may be set to be a difficult one. The first reduction is per-
haps the most important.

Withdrawal symptoms should be monitored for 2–4 weeks for all patients, or until 
symptoms have resolved. Monitoring may take the form of simple measures of symp-
toms each day (e.g. out of 10), which may be more convenient than using long standard-
ised measurement such as the Discontinuation–Emergent Signs and Symptoms scale.25

Further reductions should be titrated against the tolerability of this experience. If the 
initial reduction was tolerable and withdrawal symptoms were absent or have resolved 
by the end of this monitoring period, continue reducing dose by the same proportion 
(worked out on the last dose used; see example regimens in Box 3.2). If symptoms were 
intolerable, then the taper should proceed at a slower rate. If severe, this may require 
reinstatement of the previous dose, a period of stabilisation and then a more cautious 
reduction schedule.

Troubleshooting

If withdrawal symptoms become intolerable at any point, either hold the current dose 
for longer to allow them to resolve or, if very unpleasant, increase to the last dose at 
which the symptoms were tolerable and remain there until symptoms resolve. After 
stabilisation, tapering will need to be more gradual, with reductions made by smaller 
amounts. Some patients find they cannot reduce at more than 5% of the last dose per 
month. If a patient experiences distressing withdrawal symptoms, it does not indicate 
that they cannot stop antidepressants but that they will need to taper more slowly, with 
smaller reductions than they have been undertaking.

Owing to the long half-life of fluoxetine, withdrawal symptoms can be delayed by 
weeks, so careful attention should be paid to this. (For reasons that may relate to brain 
elimination half-lives even shorter-acting antidepressants can present with delayed-
onset withdrawal effects.)26 As the withdrawal period is spread over a longer period, 
larger reductions of fluoxetine may be relatively tolerable,7 but fluoxetine cannot be 
said to be ‘self-tapering’ for long-term users and so should not be stopped abruptly.

Box 3.2  A simplified guide to tapering sertraline according to an exponential pattern

The range of reductions provided is equivalent to about 10–25% dose reductions at each step. 
Some patients may require smaller reductions and others may tolerate larger reductions at a faster 
rate.

■■ Reduce dose by 25–50mg every 2–4 weeks until reaching 50mg per day, then

■■ Reduce by 5–10mg every 2–4 weeks until reaching 15mg per day, then

■■ Reduce by 1.5–3mg every 2–4 weeks until reaching 6mg per day, then

■■ Reduce by 0.5–1mg every 2–4 weeks until reaching 2mg per day, then

■■ Reduce by 0.25–0.5mg every 2–4 weeks until completely stopped.

This process normally takes between 3 months and 3 years but in some people can require longer 
periods.
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Unfortunately, most current tablet formulations of antidepressants do not permit 
hyperbolic tapering regimens, so patients will require the use of liquid formulations, as 
recommended by NICE18 (or compounded smaller dose formulations, e.g. tapering 
strips).15 Off-label options for making up smaller doses also exist, including crushing 
and suspending tablets, opening up capsules to count or weigh beads or diluting manu-
facturers’ liquid preparations, all of which are permissible according to various phar-
maceutical authorities.27 Again, further details are provided for licensed and off-label 
options for hyperbolic tapering in the Maudsley Deprescribing Guidelines: 
Antidepressants, Benzodiazepines, Gabapentinoids and Z-drugs.9

For many drugs, the final dose before complete stopping will need to be much less 
than 1mg so that the reduction in effect on target receptors is not greater than the 
changes previously tolerated.
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Electroconvulsive therapy and psychotropic drugs

Psychotropics are often continued during ECT. Some agents, such as antidepressants,1,2 
enhance its efficacy.

Table 3.9 summarises the effect of various psychotropics on seizure duration during 
ECT. There are few well-controlled studies in this area and recommendations should be 
viewed with this in mind.

The choice of anaesthetic agent may profoundly affect seizure duration3,4 as well as the 
severity of post-ictal confusion and ECT efficacy.5,6 Somewhat against expectation, the 
use of ketamine or esketamine7,8 as an anaesthetic does not ultimately improve outcome 
with ECT,9 although ketamine may provide short-term improvement of depressive symp-
toms at the early stages of ECT.10 Aside from concurrent medication, there are many fac-
tors that influence seizure threshold and duration.11 Caffeine reduces seizure threshold 
and can be used to enable or prolong seizures in ECT.12 Flumazenil has similar effects.13

ECT frequently causes confusion and disorientation. More rarely, it causes an acute 
confusional state or delirium. Concurrent lithium may increase the risk of delirium.2 
Agitation may also occur.14 The use of dexmedetomidine seems to reduce the risk of 
post-ECT agitation.15 There have been a few reports of serotonin syndrome when sero-
tonergic medications have been used with ECT.16–18 Close observation is essential.

Very limited data support the use of thiamine (200mg daily) in reducing post-ECT 
confusion.19 Some drugs have been investigated for improving the cognitive adverse 
effects of ECT.20 Supporting evidence is of a low (memantine, liothyronine) or a very low 
quality (acetylcholinesterase inhibitors, piracetam, melatonin).20 None is recommended.

Paracetamol21 or ibuprofen may be used to prevent headache;22 intranasal 
sumatriptan23 can be used to treat it.

Table 3.9  Effect of psychotropic drugs on seizure during electroconvulsive therapy.

Drug
Effect on ECT  
seizure duration Comments24–27

Antipsychotics2,28–31 Variable; increased 
with phenothiazines 
and clozapine

Others; no obvious 
effect reported

Few published data but widely used. Phenothiazines and clozapine 
are perhaps most likely to prolong seizures. Some suggest withdrawal 
before ECT. Safe concurrent use has been reported (particularly with 
clozapine,32,33 which is now usually continued).

ECT and antipsychotics appear generally to be a safe combination. 
Few data on aripiprazole, quetiapine and ziprasidone, but they also 
appear to be safe. One case series24 suggests that antipsychotics 
increase post-ictal cognitive dysfunction.

Antiseizure 
medication2,35,36

Reduced If used as a mood stabiliser, continue but be prepared to use higher 
energy stimulus. Some units omit one or more doses before ECT.

If used for epilepsy, their effect is to normalise seizure threshold. 
Interactions are possible. Valproate may prolong the effect of 
thiopental and carbamazepine may inhibit neuromuscular blockade. 
A small RCT found no difference between carbamazepine and 
valproate in seizure duration, seizure threshold and cognition 
outcomes. Lamotrigine has been associated with shorter seizure 
duration and reduced remission rates in one cohort study.37
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Table 3.9  (Continued)

Drug
Effect on ECT  
seizure duration Comments24–27

Barbiturates Reduced All barbiturates reduce seizure duration in ECT but are widely used as 
sedative anaesthetic agents.

Thiopental and methohexital may be associated with cardiac arrhythmia.

Benzodiazepines38 Probably reduced. 
Mixed evidence and 
clinical implications 
unclear.37–39

All may raise seizure threshold and so should be avoided where 
possible. Many are long-acting and may need to be discontinued 
some days before ECT. Benzodiazepines may also complicate ECT 
anaesthesia and reduce efficacy of ECT.37

If sedation is required, consider hydroxyzine. If benzodiazepine use is very 
long term and essential, continue and use higher stimulus, bilaterally.

Bupropion2 Possibly increased Epileptogenic in higher doses so could increase seizure duration. In 
practice, appears to be well tolerated with ECT.

Duloxetine40,41 Not known One case report suggests duloxetine does not complicate ECT. 
Another links its use to ventricular tachycardia.

Lithium2,42,43 Possibly increased Conflicting data on lithium and ECT. The combination may be more 
likely to lead to delirium and confusion. Some authorities suggest 
discontinuing lithium 48 hours before ECT. In the UK, ECT is often used 
during lithium therapy but starting with a low stimulus and with very 
close monitoring. The combination is generally well tolerated. Note 
that lithium potentiates the effects of non-depolarising neuromuscular 
blockers such as suxamethonium. Concomitant use of thiopentone or 
propofol with lithium treatment lowers seizure threshold.44

MAOIs2,45 Minimal effect Data relating to ECT very limited but long history of ECT use during 
MAOI therapy.

MAOIs probably do not affect seizure duration but interactions with 
sympathomimetics occasionally used in anaesthesia are possible and 
may lead to hypertensive crisis. Transdermal selegiline seems safe.46

MAOIs may be continued during ECT but the anaesthetist must be 
informed. Beware hypotension.

Mirtazapine47 Minimal effect; small 
increase

Apparently safe in ECT and, like other antidepressants, may enhance 
ECT efficacy. May reduce post-ECT nausea and headache.

SSRIs1,2,48 Minimal effect; small 
increase possible

Generally considered safe to use during ECT. Beware complex 
pharmacokinetic interactions with anaesthetic agents. Isolated case 
reports of serotonin syndrome with fluoxetine and paroxetine with 
ECT.49,50

TCAs51 Possibly increased Few data relevant to ECT but many TCAs lower seizure threshold. 
TCAs are associated with arrhythmia following ECT and should be 
avoided in elderly patients and those with cardiac disease. In others, it 
is preferable to continue TCA treatment during ECT. Close monitoring 
is essential. Beware hypotension and risk of prolonged seizures.

Venlafaxine52 Minimal effect at 
standard doses

Limited data suggest no effect on seizure duration but possibility of 
increased risk of transient asystole with doses above 300mg/day.2 
Clearly epileptogenic in higher doses. ECG advised.

MAOI, monoamine oxidase inhibitor; TCA, tricyclic antidepressant.
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Psychostimulants in depression

Psychostimulants reduce fatigue, promote wakefulness and can be mood elevating. 
Amfetamines have been used as treatments for depression since the 1930s1 and more 
recently modafinil has been evaluated as an adjunct to standard antidepressants. 
Amfetamines are now rarely used in depression because of their propensity for the 
development of tolerance and dependence. Prolonged use of high doses is associated 
with psychosis.2 Methylphenidate is now more widely used than amfetamines but may 
have similar shortcomings. Modafinil seems not to induce tolerance, dependence or 
psychosis but lacks the marked euphoric effects of amfetamines. Armodafinil, the 
longer-acting isomer of modafinil, is available in some countries.

Psychostimulants differ importantly from standard antidepressants in that their 
mood-elevating effects are usually seen within a few hours, but their antidepressant 
action may be short lived. Amfetamines and methylphenidate may thus be useful where 
a prompt effect is required and where dependence would not be problematic (e.g. in 
depression associated with terminal illness), although ketamine might also be consid-
ered in these cases. Their use might also be justified in severe, prolonged depression 
unresponsive to standard treatments (e.g. in those considered for psychosurgery). 
Modafinil might justifiably be used as an adjunct to antidepressants in a wider range of 
patients and as a specific treatment for hypersomnia and fatigue.3

Table 3.10 outlines support (or the absence of it) for the use of psychostimulants 
in various clinical situations. Generally speaking, data relating to stimulants in 
depression are rather poor and inconclusive.4,5 A network meta-analysis6 concluded 
that although psychostimulants (particularly methylphenidate) seem to be well toler-
ated and have some efficacy in depression, the strength of evidence is very low and 
insufficiently consistent to provide any definitive hierarchy of treatments. Careful 
consideration should be given to any use of any psychostimulants in depression, 
since their short- and long-term safety have not been clearly established. Inclusion of 
individual drugs in Table 3.10 should not in itself be considered a recommendation 
for their use.

(Continued)

Table 3.10  Stimulants in depression.

Clinical use Regimens evaluated Comments Recommendations

Monotherapy in 
uncomplicated 
depression

Modafinil 100–200mg/day7,8 Case reports only – 
efficacy unproven

Standard antidepressants 
preferred. Avoid 
psychostimulants as 
monotherapy in 
uncomplicated depression.9 
Meta-analysis found 
adjunctive therapy but not 
monotherapy to be associated 
with clinically significant 
improvements.5

Methylphenidate  
20–40mg/day10,11

Minimal efficacy

Dexamfetamine 20mg/day10 Minimal efficacy
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Table 3.10  (Continued)

(Continued)

Clinical use Regimens evaluated Comments Recommendations

Adjunctive therapy 
to accelerate or 
improve response

SSRI + methylphenidate 
10–20mg/day12,13

No clear effect on time 
to response

Psychostimulants in general 
not recommended, but 
modafinil may be useful

SSRI + modafinil 400mg/day6 Improved response over 
SSRI alone

Tricyclic + methylphenidate 
5–15mg/day14

Single open-label trial 
suggests faster response

SSRI or SNRI + lisdexamfetamine 
20–70mg/day15

No superiority over 
placebo

Adjunctive 
treatment of 
depression with 
fatigue and 
hypersomnia

SSRI + modafinil 200mg/day6,16 Beneficial effect only on 
hypersomnia. Modafinil may 
induce suicidal ideation.

Possible effect on fatigue, but 
weak evidence. An option 
where fatigue is prominent 
and otherwise unresponsive.

SSRI + methylphenidate 
10–40mg/day17

Clear effect on fatigue in 
hospice patients

Adjunctive therapy 
in treatment-
resistant depression

SSRI + modafinil 100–400mg/
day5,6,18–21

Effect mainly on fatigue 
and daytime sleepiness. 
Meta-analysis of 10 trials 
suggested clinically 
significant improvement 
in depressive symptoms.5

Data limited. Modafinil may 
be useful for fatigue22 and 
cognition.23

MAOI + dexamfetamine 
7.5–40mg/day24 or 
lisdexamfetamine 50mg/
day25

Support from single case 
series and one case 
report

Stimulants an option in 
refractory illness but other 
options better supported.
One naturalistic study 
suggests methylphenidate 
may reduce self-harm or 
suicide attempts.26

Methylphenidate or 
dexamfetamine 
+/– antidepressant27

Large case series (n = 50) 
suggests benefit in the 
majority

Lisdexamfetamine 20–70mg/
day + antidepressant5,15,28

Two meta-analyses found 
a small, non-significant 
effect on depressive 
symptoms compared 
with placebo

Adjunctive 
treatment in bipolar 
depression29,30

Mood stabiliser and/or 
antidepressants + modafinil 
100–200mg/day31

Significantly superior to 
placebo

Possible treatment option 
where other standard 
treatments fail. Meta-analysis 
of trials referenced here found 
stimulants well tolerated and 
an overall benefit vs placebo.32

No evidence of treatment-
emergent mania.29,32–34

Mood stabiliser + armodafinil 
150–200mg/day33 (one case 
report of 1000mg/day35)

Superior to placebo on 
some measures

Mood stabiliser + 
methylphenidate 10–40mg/
day36

Mixed results, mainly 
positive

Mood stabiliser and/or 
antipsychotic + 
lisdexamfetamine  
20–70mg/day37

Greater rates of 
improvement compared 
with placebo on 
patient-rated measures
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Table 3.10  (Continued)

Clinical use Regimens evaluated Comments Recommendations

Monotherapy or 
add-on treatment 
in late-stage 
terminal cancer

Methylphenidate 5–30mg/
day38–42

Case series and open 
prospective studies

Useful treatment options in 
those expected to live only for 
a few weeks

Dexamfetamine 2.5–20mg/ 
day43,44

Beneficial effects seen on 
mood, fatigue and pain

Methylphenidate 20mg/day + 
mirtazapine 30mg/day45

RCT shows benefit for 
combination from third 
day of treatment

Methylphenidate 20mg/day + 
SSRI46

RCT failed to show 
benefit for combination

Modafinil 200mg/day47 Benefit to depression 
scores only in those also 
experiencing severe 
cancer-related fatigue

Monotherapy or 
add-on treatment 
for depression in 
the elderly

Methylphenidate 1.25–20mg/ 
day48–50,51

Use supported by four 
placebo-controlled 
studies. Rapid effect 
observed on mood and 
activity.

Recommended only where 
patients fail to tolerate 
standard antidepressants or 
where contraindications apply

Methylphenidate 5–40mg + 
citalopram 20–60mg/day52

Four studies from the 
same group, two RCTs. 
Faster rate of response 
with combination 
compared with 
monotherapy with either 
drug.

Significant increase in heart 
rate seen in one trial

Monotherapy in 
post-stroke 
depression

Methylphenidate 5–40mg/
day53–56

Variable support but 
including two placebo-
controlled trials.53,56 
Effect on mood evident 
after a few days.

Standard antidepressants 
preferred. Further 
investigation required: 
stimulants may improve 
cognition and motor function.

Modafinil 100mg/day57 Single case report

Monotherapy in 
depression 
secondary to 
medical illness

Methylphenidate 5–20mg/
day58

Limited data Psychostimulants not 
appropriate therapy. Standard 
antidepressant preferred.

Dexamfetamine 2.5–30mg/
day59,60

Monotherapy in 
depression and 
fatigue associated 
with HIV

Dexamfetamine 2.5–40mg/
day61,62

Supported by one good, 
controlled study.62

Beneficial effect on 
mood and fatigue.

Possible treatment option 
where fatigue is not 
responsive to standard 
antidepressants

Monotherapy in 
depression in 
traumatic brain 
injury

Methylphenidate 5–20mg/
day63

Improves depressive 
symptoms, daytime 
sleepiness and cognitive 
function

Appears to outperform 
antidepressants for this 
indication, but data are 
limited to two studies
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Post-stroke depression

Depression is a well-established risk factor for stroke.1,2 In addition, depression is seen 
in at least 30–40% of survivors of stroke3,4 and post-stroke depression is known to 
slow functional rehabilitation.5 Antidepressants may reduce depressive symptom sever-
ity6 and thereby facilitate faster rehabilitation.7 They may also improve global cognitive 
functioning,8,9 enhance motor recovery10 and even reduce mortality.11 Despite these 
benefits, post-stroke depression often goes untreated.12

Prophylaxis of post-stroke depression

The high incidence of depression after stroke makes prophylaxis worthy of considera-
tion. Pooled data suggest a prophylactic effect for antidepressants.13,14 Nortriptyline, 
fluoxetine, escitalopram, duloxetine, mirtazapine and sertraline appear to prevent post-
stroke depression.13,14

A large cohort study suggested that mirtazapine and venlafaxine may be associated 
with an increased risk of a new stroke compared with SSRIs or TCAs.15

Mianserin seems ineffective in the treatment of post-stroke depression.16 
Amitriptyline17 and duloxetine are effective in treating central post-stroke pain.

Routine use of antidepressants for the prevention of post-stroke depression is, however, 
not recommended.18 A Cochrane review19 suggests that there may be a benefit but regards 
the supporting evidence as poor. RCTs published since the Cochrane review suggest that 
the risks of prescribing fluoxetine (bone fractures, falls, seizures) may outweigh uncertain 
reduction in incident depression.20–22 Prophylactic use may be justified in individual cases.

Treatment of post-stroke depression

Treatment is complicated by medical comorbidity and by the potential for interaction 
with other co-prescribed drugs. Antidepressants that enhance serotonin release can be 
expected to reduce platelet adhesion and increase the risk of bleeding, especially when 
co-prescribed with aspirin or anticoagulants (see section on SSRIs and bleeding in this 
chapter). There is also potential for pharmacokinetic interaction between antidepres-
sants and anticoagulants.

Overall, contraindication to antidepressant treatment is more likely with tricyclics 
than with SSRIs.23 Fluoxetine,24,25 citalopram/escitalopram8,26–28 and nortriptyline29,30 
are probably the most studied31 and seem to be effective and safe in respect to pharma-
cokinetic interaction. RCTs also support the use of other antidepressants, including 
sertraline,27 mirtazapine32 and agomelatine.33 Reboxetine (which, like nortriptyline, 
does not affect platelet activity) may also be effective and well tolerated,34 although its 
effects overall are doubtful.35 Vortioxetine may be of particular benefit because of its 
additional benefits for cognition, independent of any effects on depressive symptoms. It 
also does not appear to adversely affect cardiovascular parameters or interact with 
warfarin or aspirin, but data to support its use specifically in post-stroke depression are 
limited to a single pilot study.36

Despite their anti-platelet effects, SSRIs seem not to increase risk of stroke37,38 (at 
least post-stroke), although some doubt remains.39,40 Depression itself increases the risk 
of stroke, so initiation of an antidepressant post-stroke may appear to be associated 
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with a heightened risk of stroke recurrence for this reason. Stroke can be embolic or 
haemorrhagic – SSRIs may protect against the former46,47 and provoke the latter,48,49 
although the evidence base for this is rather weak50 (see section on SSRIs and bleeding 
in this chapter). Other adverse effects may also be problematic; specifically falls, bone 
fractures and seizures.19,24 Agomelatine is better tolerated than SSRIs or SNRIs in the 
post-stroke population and seems not to affect clotting parameters.33

Antidepressants are clearly effective in post-stroke depression51 and treatment should 
not usually be withheld.52 Inadequate treatment of depression increases the risk of 
stroke.11,53 Two network meta-analyses suggested that paroxetine might be the drug of 
choice when considering both efficacy and tolerability post-stroke, although small sam-
ple sizes and a lack of high-quality studies in this area limit the strength of this recom-
mendation.54,55 Each analysis included only one paroxetine trial, whereas a meta-analysis 
of four trials of paroxetine found no benefit.56 A 2020 large network meta-analysis of 51 
trials ranked mirtazapine first for response rate, followed by venlafaxine and escitalo-
pram, although the studies were limited to Chinese participants and so may lack gener-
alisability.57 Box 3.3 shows recommended drugs for use in post-stroke depression.

Where SSRIs are given in any patient treated with anticoagulants or aspirin, consid-
eration should be given to the prescription of a proton-pump inhibitor for gastric 
protection. Nortriptyline, which does not appear to increase risk of bleeding, is an 
alternative.
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Antidepressant prophylaxis

After first episode

A single episode of depression should be treated for at least 6–9 months after full remis-
sion.1 If antidepressant therapy is stopped immediately on recovery, 50% of patients 
experience a return of depressive symptoms within 3–6 months.1 A landmark study of 
fluoxetine maintenance2 demonstrated that stopping successful treatment at 12 weeks 
produced the highest relapse rate, followed by withdrawal at 26 weeks, and then with-
drawal at 50  weeks (at which point placebo and active treatment did not differ in 
respect to relapse risk). Another trial suggested that withdrawal should only be 
attempted when patients had been free of significant symptoms for 16–20 weeks.3 Even 
non-continuous use of antidepressants during the first 6 months of treatment predicts 
higher rates of relapse.4

Recurrent depression

Major depressive disorder is unremitting in 15% of cases and recurrent in 35%. About 
50% of those with a first-onset episode recover and have no further episodes when fol-
lowed for over 20 years.5 Many factors are known to increase the risk of recurrence, 
including a family history of depression, recurrent dysthymia, concurrent non-affective 
psychiatric illness, female gender, long episode duration, degree of treatment resist-
ance,6 chronic medical illness and social factors (e.g. lack of confiding relationships and 
psychosocial stressors). Some prescription drugs may precipitate depression.6,7 
Antidepressants are generally effective in the post-acute maintenance phase  – the 
6 months after remission.8 Longer-term outcomes have also been examined.

Figure 3.4 outlines the risk of recurrence for patients who have multiple episodes of 
depression. Those recruited to the study had already experienced at least three episodes 
of depression, with 3 years or less between episodes.9,10

A meta-analysis of antidepressant continuation studies11 concluded that continuing treat-
ment with antidepressants reduces the odds of depressive relapse by around two-thirds 
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(approximately equal to a halving of the absolute risk). A later meta-analysis of 54 studies 
suggested that odds of relapse were reduced by 65%.12 The risk of relapse is greatest in the 
first few months after discontinuation and this holds true irrespective of the duration of 
prior treatment.13 Benefits persist at 36 months and beyond and seem to be similar across 
heterogeneous patient groups (first episode, multiple episode and chronic).

An RCT of maintenance treatment in elderly patients, many of whom were first epi-
sode, found continuation treatment with antidepressants beneficial over 2 years, with a 
similar effect size to that seen in younger adults.14 One small RCT (n = 22) demon-
strated benefit from prophylactic antidepressants in adolescents.15

Many patients who might benefit from maintenance treatment with antidepressants 
do not receive them.16 Assuring optimal management of long-term depression vastly 
reduces mortality associated with the condition.17

An alternative view is that the prophylactic effects of antidepressants have been over-
estimated because of confounding in maintenance trials. Effective drug treatment may 
be abruptly withdrawn, and it is the manner of this withdrawal (not necessarily the 
withdrawal itself) which increases the risk of relapse.18,19 Most of the apparent relapse 
after stopping antidepressants occurs in the first 6 months.20 Abrupt discontinuation 
increases the risk of relapse and exacerbates withdrawal symptoms (see below). It may 
be that at least part of the advantage reported for continuation treatment is derived 
from suboptimal treatment in patients switched to placebo. Some studies employ longer 
periods (a month or more) of withdrawal from active treatment21 but even this may not 
be long enough to allow complete abolition of the negative effects of withdrawal.22 
There is also a minority school of thought which posits that antidepressants may ulti-
mately worsen the conditions they treat.23 Some tenuous support for this theory comes 
from the observation that response to antidepressants reduces in line with the number 
of antidepressants previously prescribed.24

Other disadvantages of long-term antidepressants include an increased risk of GI and 
cerebral haemorrhage (see section on SSRIs and bleeding in this chapter) and an addi-
tional risk of interaction with co-prescribed drugs likely to increase risk of bleeding or 
hyponatraemia.

These observations, alongside awareness that maintenance trials have been con-
ducted largely in those in remission, strongly suggest that antidepressant treatment 
should be continued only where there is clear evidence of substantial efficacy. This may 
seem like an obvious point, but clinical experience suggests that long-term, ineffective 
or partially effective antidepressant treatment is commonplace. The aim of treatment 
should be the achieving and maintenance of remission. Residual symptoms portend 
poor outcome and higher risk of relapse.25

Discontinuation of medium- and long-term antidepressants

Stopping antidepressants in remitted patients clearly increases the risk of relapse 
compared with continuing with antidepressants.26 However, as already noted, many 
studies may be confounded by abrupt discontinuation of active treatment, which 
worsens risk of relapse27 and increases risk of withdrawal symptoms (which may 
mimic relapse).28

Two studies have tried to address these confounding influences. In the ANTLER trial, 
patients who were well after at least 2 years of treatment were randomised to continue 
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treatment or to have antidepressants slowly stopped.29 After 1 year, relapse occurred in 
56% of stoppers and 39% of continuers. There was clear evidence of withdrawal symp-
toms despite the slow withdrawal (probably because alternate day dosing was used). 
In the REDUCE study,30 patients receiving antidepressants for 1 year (first episode) or 
2 years (multi-episode) were slowly withdrawn from treatment. Around 43% of patients 
were able to discontinue treatment without relapse by 6 months. The main finding from 
these studies, taken together, is that successful withdrawal from long-term antidepres-
sants is possible, but that continued treatment is probably necessary (and somewhat 
effective) for a substantial proportion of people.

Dose for prophylaxis

Adults should receive the same dose as used for acute treatment.31 There is some evi-
dence to support the use of lower doses in elderly patients. Dosulepin 75mg/day offers 
effective prophylaxis32 but is now rarely used and its relevance is dubious. There is no 
evidence to support the use of lower than standard doses of SSRIs.33

Relapse rates after ECT are similar to those after stopping antidepressants.34 
Antidepressant prophylaxis will be required, ideally with a different drug from the one 
that failed in the first instance, although good data in this area are lacking.

Lithium also has some efficacy in the prophylaxis of unipolar depression but efficacy 
relative to standard antidepressants is unknown.35 Lithium treatment may have the best 
outcomes of any treatment for unipolar depression.36 In the UK, NICE has recom-
mended that lithium should not be used as the sole prophylactic drug in unipolar 
depression.37 There is some support for the use of a combination of lithium and nortrip-
tyline.38 Maintenance treatment with lithium protects against suicide.31
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Drug interactions with antidepressants

Antidepressants are involved in a number of both pharmacokinetic and pharmacody-
namic interactions.

Pharmacokinetic interactions

Pharmacokinetic interactions occur when one drug interferes with the absorption, dis-
tribution, metabolism or elimination of another drug. This may result in a subtherapeu-
tic effect or toxicity. The largest group of pharmacokinetic interactions involves drugs 
that inhibit or induce hepatic CYP enzymes (Tables 3.11 and 3.12). Other enzyme sys-
tems include the flavin-containing monooxygenase (FMO) and the uridine diphosphate 
(UDP)-glucuronosyltransferases (UGT).1 While both these latter enzyme systems are 
involved in the metabolism of psychotropic drugs, the potential for drugs to inhibit or 
induce these enzyme systems has been less well studied.

The clinical consequences of pharmacokinetic interactions in an individual patient 
can be difficult to predict. Some could be highly clinically significant; for example, 
when paroxetine (a potent CYP2D6 inhibitor) is taken with tamoxifen, metabolism to 
its active metabolite is reduced, possibly increasing the risk of breast cancer recurrence.2 
The following factors affect outcome of interactions: the degree of enzyme inhibition or 
induction, the pharmacokinetic properties of the affected drug and other co-administered 
drugs, the relationship between plasma level and pharmacodynamic effect for the 
affected drug, and patient-specific factors such as genetic differences in metabolic 
enzymes variability3 in the role of primary and secondary metabolic pathways and the 
presence of comorbid physical illness.4

(Continued)

Table 3.11  Summary of antidepressant effects on CYP enzymes.5–7

Antidepressant Substrate for Inhibits

SSRIs

Citalopram CYP2C19, CYP2D6, CYP3A4 CYP2D6 (weak)

Escitalopram CYP2C19, CYP2D6, CYP3A4 CYP2D6 (weak)

Fluoxetine CYP2D6, CYP3A4 CYP2D6 (moderate to potent), 
CYP2C9 (moderate), CYP3A4 
(weak)

Fluvoxamine CYP2D6; others possibly involved CYP1A2 (potent), CYP2C19 (potent), 
CYP3A4 (weak), CYP2C9 (weak)

Paroxetine CYP2D6 CYP2D6 (potent)

Sertraline CYP3A4, CYP2D6 (minor) and possibly 
other pathways

CYP2D6 (weak)

SNRIs

Desvenlafaxine CYP3A4 CYP2D6 (weak)

Duloxetine CYP1A2, CYP2D6 CYP2D6 (moderate)

Levomilnacipran CYP3A4, CYP2C8, CYP2C19, CYP2D6

Venlafaxine CYP2D6, CYP3A4 CYP2D6 (weak)
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Pharmacodynamic interactions

Pharmacodynamic interactions arise when the effects of one drug are altered by another 
drug via mechanisms such as direct competition at receptor sites (e.g. dopamine ago-
nists with dopamine antagonists), augmentation of the same neurotransmitter pathway 
(e.g. fluoxetine with tramadol or a triptan can lead to serotonin syndrome) or an effect 
on the physiological functioning of an organ/organ system in different ways (e.g. SSRIs 
impair clotting and non-steroidal anti-inflammatory drugs [NSAIDs] irritate the gastric 

Table 3.11  (Continued)

Antidepressant Substrate for Inhibits

TCAs

Amitriptyline CYP1A2, CYP2D6, CYP3A4, CYP2C19

Clomipramine

Desipramine CYP2D6

Dosulepin CYP2D6 and possibly other pathways

Doxepin CYP2D6, CYP1A2 (minor), CYP3A4 
(minor)

Imipramine CYP1A2, CYP2D6, CYP3A4, CYP2C19

Lofepramine 2D6 (metabolised to desipramine)8 Not known9

Nortriptyline CYP2D6

Trimipramine CYP2D6

Others

Agomelatine CYP1A2

Brexanolone10 Metabolised via non-CYP pathways CYP2C9

Bupropion CYP2B6 CYP2D6 (potent)

Dextromethorphan/
bupropion11

CYP2B6, CYP2D6 CYP2D6 (potent)

Esketamine CYP3A4, CYP2B6

Mianserin CYP2D6

Mirtazapine CYP1A2, CYP2D6, CYP3A4 CYP2D6 (weak)

Phenelzine CYP2C19, CYP3A4

Reboxetine CYP3A4

Tranylcypromine12 CYP2A6, CYP2C19

Trazodone CYP3A4

Vortioxetine CYP2D6, CYP2A6, CYP2B6, CYP2C8, 
CYP2C9, CYP2C19, CYP3A4

Vilazodone CYP3A4 CYP2C8

CYP enzymes highlighted in bold indicate predominant metabolic enzyme pathway or potent inhibition of enzyme 
activity.
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Table 3.12  Pharmacokinetic interactions: a brief summary of important interactions.13,14

CYP1A2 CYP2B6 CYP2C9 CYP2C19 CYP2D6 CYP3A4/5/7

Genetic 
polymorphism. 
Ultra-rapid 
metabolisers 
possible.

2–10% of total 
hepatic CYP 
content15

5–10% of 
people of 
European 
descent poor 
metabolisers

~20% of Asian 
and 3–5% 
people of 
European 
descent poor 
metabolisers

3–5% of people of 
European descent poor 
metabolisers

60% p450 content

Induced by: Induced by: Induced by: Induced by: Induced by: Induced by:

carbamazepine
charcoal cooking
tobacco smoke
omeprazole
phenobarbital
phenytoin

carbamazepine
efavirenz 
(chronically)16

lopinavir
rifampicin
ritonavir

phenytoin
rifampicin

apalutamide
artemisinin
efavirenz
enzalutamide
rifampicin

carbamazepine
phenytoin

carbamazepine
phenytoin
prednisolone
rifampicin
St John’s wort

Inhibited by: Inhibited by: Inhibited by: Inhibited by: Inhibited by: Inhibited by:

cimetidine
ciprofloxacin
erythromycin
fluvoxamine

clopidogrel
efavirenz 
(acutely)16

ticlopidine
voriconazole

cimetidine
fluoxetine
fluvoxamine
moclobemide
sertraline

armodafinil
etravirine
fluconazole
fluoxetine
fluvoxamine
esomeprazole
isoniazid
moclobemide
modafinil
omeprazole
voriconazole
cimetidine

bupropion
citalopram
chlorpromazine
desvenlafaxine
duloxetine
escitalopram
fluoxetine
fluphenazine
haloperidol
paroxetine
sertraline
tricyclics

erythromycin
fluoxetine
fluvoxamine
grapefruit juice
ketoconazole
norfluoxetine
paroxetine
sertraline
tricyclics

Metabolises: Metabolises: Metabolises: Metabolises: Metabolises: Metabolises:

agomelatine
benzodiazepines
caffeine
clozapine
duloxetine
haloperidol
mirtazapine
olanzapine
ramelteon
theophylline
tizanidine
tricyclics
warfarin

bupropion
methadone
tramadol

agomelatine
bupropion
citalopram
diazepam
escitalopram
omeprazole
phenytoin
tricyclics
warfarin

citalopram
diazepam
moclobemide

aripiprazole
atomoxetine
brexpiprazole
clozapine
codeine
dextromethorphan
donepezil
duloxetine
haloperidol
phenothiazines
risperidone
tamoxifen
tricyclics
tramadol
trazodone
venlafaxine
vortioxetine

calcium blockers
carbamazepine
clozapine
donepezil
erythromycin
galantamine
levomilnacipran
methadone
mirtazapine
reboxetine
risperidone
statins
tricyclics
valproate
venlafaxine
vilazodone
vortioxetine
z-hypnotics
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mucosa so, when these drugs are used together, the risk of GI bleeds is increased). Here, 
we provide a broad summary of these interactions. Up-to-date interaction tables are 
readily available online and most known interactions are described in an individual 
product’s literature.

Tricyclic antidepressants7,17–19

■■ are H1 antagonists (sedative). This effect can be exacerbated by other sedative drugs 
or alcohol. Beware respiratory depression.

■■ are anticholinergic (dry mouth, blurred vision, constipation). This effect can be exac-
erbated by other anticholinergic drugs such as antihistamines or antipsychotics. Also 
associated with cognitive impairment and GI obstruction.

■■ are adrenergic α1 blockers (postural hypotension). This effect can be exacerbated by 
other drugs that block α1 receptors and by antihypertensive drugs in general. As a 
consequence, falls may be more common.

■■ are arrhythmogenic. Caution is required with other drugs that can alter cardiac con-
duction directly or indirectly (see section on antidepressant-induced arrhythmia in 
this chapter).

■■ lower the seizure threshold. Caution is required with other proconvulsive drugs (e.g. 
some antipsychotics) and particularly if the patient is being treated for epilepsy (see 
section on epilepsy in Chapter 10).

■■ possess varying degrees of serotonin reuptake inhibition (amitriptyline and clo-
mipramine in particular). There is the potential for these drugs to interact with 
other serotonergic drugs (e.g. tramadol, SSRIs, MAOIs, triptans) to cause seroto-
nin syndrome.

SSRIs/SNRIs7,17,18,20.21

■■ increase serotonergic neurotransmission. The main concern when co-prescribed with 
other serotonergic drugs is serotonin syndrome.

■■ inhibit platelet aggregation and increase the risk of bleeding, particularly of the upper 
GI tract. This effect is exacerbated by aspirin and NSAIDs (see section on SSRIs and 
bleeding in this chapter).

■■ may be more likely than other antidepressants to cause hyponatraemia (see section 
on antidepressant-induced hyponatraemia in this chapter). This may exacerbate elec-
trolyte disturbances caused by other drugs such as diuretics.

■■ are associated with a decrease in bone mineral density. This adds to the negative 
effects prolactin elevating drugs have on bone mineral density and increases the risks 
of clinical harm should the patient have a fall.

MAOIs12,22,23

■■ prevent the metabolism of monoamine neurotransmitters (e.g. serotonin). Co-
prescription with serotonergic drugs (in particular, serotonin reuptake inhibitors or 
releasing agents) risks potentially fatal serotonin syndrome. Examples include SSRI 
and related antidepressants but also certain over-the-counter medicines (e.g. chlor-
phenamine, dextromethorphan), opioids (e.g. tramadol, pethidine), antipsychotics 
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(lumateperone and ziprasidone) and drugs of misuse such as MDMA (3,4-methylene 
dioxymethamphetamine).

■■ prevent the destruction of other monoamine neurotransmitters (e.g. catecholamines). 
Co-prescription with sympathomimetic drugs that raise blood pressure (e.g. psycho-
stimulants) can cause hypertensive crises. MAOIs also prevent the breakdown of 
dietary tyramine (high levels present in aged and fermented foods), which acts as a 
catecholamine-releasing agent leading to similar hypertensive reactions.
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Cardiac effects of antidepressants – summary

The cardiac effects of antidepressants are summarised in Table 3.13.

Table 3.13  Cardiac effects of antidepressants.

Drug Heart rate Blood pressure QTc Arrhythmia
Conduction 
disturbance

Licensed restrictions 
post-MI Comments

Agomelatine1,2 No changes 
reported

No changes reported Single case of QTc 
prolongation

No arrhythmia 
reported

Unclear No specific 
contra-indication

Cautiously recommended

Bupropion1,3,4 Slight increase Slight increases in blood 
pressure but can 
sometimes be 
significant. Rarely 
postural hypotension.

QTc shortening, but 
prolongation has been 
reported in cases of 
overdose5

No effect. Rare reports 
in overdose.

None Well tolerated for 
smoking cessation in 
post-MI patients

Be aware of interaction 
potential. Monitor blood 
pressure

Brexanolone6–8 One case of 
tachycardia 
reported in trials

Small reduction in 
blood pressure possible

No effect on QTc interval No arrythmia reported None No specific 
contraindication

Minimal effect on cardiac 
parameters in trial data

Citalopram1,9–12 
(assume same for 
escitalopram)

Small decrease in 
heart rate

Slight drop in systolic 
blood pressure

Dose-related increase in 
QTc

Torsade de Pointes 
reported, mainly in 
overdose

None Caution in patients 
with recent MI or 
uncompensated 
heart failure. But some 
evidence of safety 
in CVD.

Minor metabolite which 
increases QTc interval. No 
clear evidence of increased 
risk of arrhythmia at any 
licensed dose.

Dextromethorphan 
+ bupropion13

As per bupropion As per bupropion As per bupropion. QTc 
prolongation in 
dextromethorphan 
overdose.14

As per bupropion As per 
bupropion

No specific 
contraindication

As per bupropion

Duloxetine1,15–17 Slight increase Important effect (see 
SPC). Caution in 
hypertension.

Isolated reports of QT 
prolongation

Isolated reports of 
toxicity

Isolated reports 
of toxicity

Caution in patients 
‘whose conditions 
could be compromised 
by an increased heart 
rate or by an increase in 
blood pressure’

Not recommended in cardiac 
disease
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Fluoxetine12,18–20 Small decrease in 
mean heart rate

Minimal effect on blood 
pressure

No effect on QTc interval None None Caution in patients 
with acute MI or heart 
failure

Evidence of safety post MI

Fluvoxamine21,22 Minimal effect 
on heart rate

Small drop in systolic 
blood pressure

No significant effect on 
QTc

None None Caution Limited changes in ECG have 
been observed

Levomilnacipran23–25 Slight increase Small increase No effect on QTc interval* Pre-existing tachyar
rhythmias should be 
treated before initiating 
treatment

None Caution in patients 
with cardiac disease

Monitor heart rate and 
blood pressure

Lofepramine26,27 Modest increase 
in heart rate

Less decrease in 
postural blood pressure 
than other TCAs

May prolong QTc interval 
at higher doses

May occur at higher 
doses, but rare

Unclear Coronary insufficiency 
in patients with recent 
MI

Less cardiotoxic than other 
TCAs. Reasons unclear

MAOIs26,28 Decrease in heart 
rate

Postural hypotension. 
Risk of hypertensive 
crisis.

Unclear but may shorten 
QTc interval

May cause arrhythmia 
and decrease LVF

No clear effect 
on cardiac 
conduction

Use with caution in 
patients with CVD

Not recommended in CVD

Milnacipran1,29 Slight increase in 
heart rate 
(c.10bpm)

Small increases in 
systolic and diastolic BP

No effect on QTc None None Caution Avoid in hypertension and 
heart failure

Mirtazapine1,30 Minimal change 
in heart rate

Minimal effect on BP No effect on QTc None None Caution in patients 
with recent MI

Evidence of safety post MI. 
Good alternative to SSRIs.

Moclobemide31–33 Marginal 
decrease in heart 
rate

Minimal effect on blood 
pressure. Isolated cases 
of hypertensive episodes.

No effect on QTc interval 
in normal doses. 
Prolongation in overdose.

None None General caution in 
patients with a history 
of cardiac disorders

Possibly arrhythmogenic in 
overdose

Paroxetine12,34,35 Small decrease in 
mean heart rate

Minimal effect on BP No effect on QTc interval None None General caution in 
patients with cardiac 
disease

Probably safe post MI

Reboxetine36–38 Significant 
increase in heart 
rate

Marginal increase in 
both systolic and 
diastolic BP. Postural 
decrease at higher 
doses.

No effect on QTc Rhythm abnormalities 
may occur

Atrial and 
ventricular 
ectopic beats, 
especially in the 
elderly

Caution in patients 
with cardiac disease

Probably best avoided in IHD

(Continued)
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Sertraline12,39–42 Minimal effect 
on heart rate

Minimal effect on BP No effect on QTc interval 
at standard doses. Small 
increase (<10ms) at 
400mg/day.43

None None Drug of choice post 
MI but formal labelling 
acknowledges effect 
on QT and cautions 
against use in patients 
with additional risk 
factors for QTc 
prolongation

Safe post MI and in heart 
failure

Trazodone26,44–46 Decrease in heart 
rate more 
common, 
although increase 
can also occur

Can cause significant 
postural hypotension

Can prolong QTc interval Several case reports of 
prolonged QT and 
arrhythmia

Unclear Contraindicated in 
patients with acute MI

May be arrhythmogenic in 
patients with pre-existing 
cardiac disease

Tricyclics26,47,48 Increase in heart 
rate

Postural hypotension Prolongation of QTc 
interval† and QRS interval

Ventricular arrhythmia 
common in overdose. 
Torsade de Pointes 
reported.

Slows cardiac 
conduction; 
blocks cardiac 
Na/K channels

Contraindicated in 
patients with recent 
MI

TCAs affect cardiac 
contractility. Some TCAs 
linked to IHD and sudden 
cardiac death. Avoid in IHD.

Venlafaxine15,49–53 
(assume same for 
desvenlafaxine)

Marginally 
increased

Some increase in 
postural blood pressure. 
At higher doses 
increase in BP.

Possible prolongation in 
overdose, but very rare

Rare reports of cardiac 
arrhythmia in 
overdose

Rare reports of 
conduction 
abnormalities

Has not been 
evaluated in post-MI 
patients. Caution 
advised.

Evidence for arrhythmogenic 
potential is slim, but avoid in 
IHD

Vilazodone54–56 Increased in 
overdose

Increased in overdose No effect, even in 
overdose

No reports, even in 
overdose

No effect No specific 
contraindications

Probably no effect on CV 
function in clinical doses

Vortioxetine57–59 No effect No effect No effect No effect No effect No specific 
contraindications

Trial data suggest no effect 
on QTc or on coagulation 
parameters

* Small increase in QTc reported when using Bazett’s correction formula but not with Fridericia’s.
† Possibly the result of overestimation that can occur when using Bazett’s correction formula at high resting heart rates.
CV, cardiovascular; CVD, cardiovascular disease; IHD, ischaemic heart disease; LVF, left ventricular function; MI, myocardial infarction; SPC, summary of product characteristics.

Table 3.13  (Continued)

Drug Heart rate Blood pressure QTc Arrhythmia
Conduction 
disturbance

Licensed restrictions 
post-MI Comments

0005991418.INDD   408 03-05-2025   13:17:04



Depression and anxiety disorders 409

C
H

A
PT

ER
 3

SSRIs are generally recommended in cardiac disease but beware anti-platelet activity 
and CYP-medicated interactions with co-administered cardiac drugs. Mirtazapine has 
been suggested as a suitable alternative60 but it is also associated with bleeding 
disorders.61

SSRIs may protect against myocardial infarction (MI),62,63 and untreated depression 
worsens prognosis in cardiovascular disease.64 Post MI, SSRIs and mirtazapine have 
either a neutral or beneficial effect on mortality.65 Treatment of depression with SSRIs 
should not therefore be withheld post MI. Protective effects of treatment of depression 
post MI appear to relate to antidepressant administration, possibly because of an anti-
coagulant effect or because of indirect reduction in arrhythmia frequency.42,66 CBT may 
be ineffective in this respect.67,68 Note that the anti-platelet effect of SSRIs may have 
adverse consequences too (see section on SSRIs and bleeding in this chapter).
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Antidepressant-induced arrhythmia

Depression confers an increased risk of cardiovascular disease1 and sudden cardiac 
death.2 Possible factors include platelet activation, decreased heart rate variability, 
reduced physical activity, and an association with an increased risk of diabetes.3

Tricyclic antidepressants have established arrhythmogenic activity, which arises as a 
result of potent blockade of cardiac sodium channels and variable activity at potassium 
channels.4 ECG changes produced include PR, QRS and QT prolongation and the 
Brugada syndrome.5 These actions are very evident in overdose but their effects in clini-
cal doses is unclear. Normal clinical use of nortriptyline has been associated in one 
study with an increased risk of cardiac arrest,6 although a large cohort study did not 
confirm this finding.7 Lofepramine, for reasons unknown, seems to lack the overdose 
arrhythmogenicity of other TCAs, despite its major metabolite, desipramine, being a 
potent potassium channel blocker.8 Oddly, in one study,9 clinical use of lofepramine was 
associated with an increased risk of myocardial infarction (MI), whereas other antide-
pressants were not. Network meta-analysis suggests that TCAs have a very low risk of 
causing ventricular arrythmia or sudden cardiac death outside overdose or high-dose 
usage.10 In patients taking tricyclics, ECG monitoring is a more meaningful and useful 
measure of toxicity than plasma level monitoring.

There is limited evidence that venlafaxine is a sodium channel antagonist11 and a 
weak antagonist at hERG (human ether-a-go-go-related gene) potassium channels. 
Arrhythmia is a rare occurrence, even after massive overdose,12–15 and ECG changes 
after overdose are no more common than with SSRIs.16 No ECG changes are seen in 
therapeutic dosing17 or even at supratherapeutic doses (450mg/day)18 and sudden car-
diac death in clinical use is no more common than with fluoxetine or citalopram.7,19 
Desvenlafaxine does not appear to prolong QT, even in overdose.20

Moclobemide,21 citalopram,22,23 escitalopram,24 bupropion (amfebutamone),25 trazo-
done26,27 and sertraline,28 among others,1 have been reported to prolong the QTc inter-
val in overdose but the clinical consequences of this are uncertain. Sertraline prolongs 
QT by 5–10ms at 400mg a day,29 but QT changes are not usually seen with most SSRIs 
at normal clinical doses.30,31 Nonetheless, an association between SSRIs (as a group) 
and QT changes in normal dosing can be shown32 but this seems largely to be driven by 
the effects of citalopram and escitalopram.33 The effect on QTc is dose related33 but 
modest.32

Most studies have failed to find any association between citalopram or escitalopram 
treatment and arrythmia or cardiac mortality in routine clinical practice,7,34,35 although 
some have reported very small increases in mortality.36 Genetic variation in CYP219 met-
abolic capacity may explain individual differences in cardiac toxicity, as it determines 
the serum concentration of citalopram metabolites,37 but whether it is the parent com-
pounds or their metabolites that are responsible for cardiotoxicity is unclear.38

Vortioxetine seems to have no effect on QT.39–41 Similarly, agomelatine has no effect, 
even at supratherapeutic doses.42 Vilazodone has no effect on cardiac conduction.43 
Levomilnacipran44 and milnacipran45 probably have no effect on QT, at least at thera-
peutic doses.
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Use in at-risk patients

There is clear evidence for the safety of sertraline46 and mirtazapine47 (and to a lesser 
extent, citalopram,47 fluoxetine48 and bupropion49) in people at risk of arrhythmia due 
to recent MI. One trial found that SSRIs and trazodone decrease the risk of MI,50 another 
suggested no effect in either direction for any antidepressant.51 Citalopram seems to be 
safe to use in patients with coronary artery disease52 (despite its link to a risk of torsades 
de pointes).53 Escitalopram did not affect mortality in a trial in patients with heart fail-
ure,54 and a later systematic review found no adverse effect on mortality for any SSRIs 
in heart failure.55 Sertraline may help improve cardiovascular risk factors.56

Recent pharmacovigilance database studies report some association between antide-
pressants and cardiac arrythmias and cardiovascular death.57,58 Meta-analysis suggests 
that overall, antidepressants (SSRIs, SNRIs and TCAs) are associated with an increased 
risk of atrial fibrillation but not ventricular arrythmias or sudden cardiac death.59 
Conflicting results are reported in elderly patients, with cohort studies reporting both 
increased risk of arrythmias60 and no increased risk.61

Relative cardiotoxicity

Relative cardiotoxicity of antidepressants is difficult to establish. Surveillance monitor-
ing data suggest that many marketed antidepressants are linked to arrhythmia (ranging 
from clinically insignificant to life threatening) and sudden cardiac death. For a sub-
stantial proportion of drugs, these figures are perhaps more likely to reflect coincidence 
and/or confounding rather than causation.

The Fatal Toxicity Index (FTI) may provide some means for comparison, at least for 
overdose toxicity. This is a measure of the number of overdose deaths per million (FP10) 
prescriptions issued. FTI figures suggest high toxicity for all tricyclic drugs (but not 
lofepramine), medium toxicity for venlafaxine and moclobemide, and low toxicity for 
SSRIs, mirtazapine and reboxetine.62–66 However, FTI does not necessarily reflect only 
cardiotoxicity (antidepressants also cause serotonin syndrome, seizures and coma, for 
example) and is, in any case, open to other influences. This is best evidenced in the 
change in FTI over time. A good example here is nortriptyline, the FTI of which has 
been estimated at 0.616 and 39.212 and several values in between.67 This change proba-
bly reflects changes in the type of patient prescribed nortriptyline but double counting 
(nortriptyline is a metabolite of amitriptyline) at post mortem also plays a part. 
Venlafaxine is relatively more often prescribed to patients with more severe depression 
and who are relatively more likely to attempt suicide.68–70 This is apt to inflate venlafax-
ine’s FTI and erroneously suggest greater inherent toxicity. Drugs with consistently low 
FTIs can probably be assumed to have very low risk of arrhythmias.

Citalopram and escitalopram have surprisingly low overdose toxicity, despite QT 
prolongation occurring in about a third of reported overdoses.71 Standard doses of 
citalopram may be causally associated with an increased risk of cardiac arrest6 but, as 
mentioned earlier, other data suggest no increased risk of arrhythmia or death with 
standard and higher licensed doses of citalopram and escitalopram.34 Citalopram and 
escitalopram are probably the most cardiotoxic of the SSRIs but their toxicity is modest 
at worst, and possibly insignificant in respect to risk of adverse outcomes.
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Summary

■■ Tricyclics (but not lofepramine) have an established link to ion channel blockade and 
cardiac arrhythmia, especially in overdose.

■■ Non-tricyclics generally have a very low risk of inducing arrhythmia.
■■ Sertraline is recommended post MI, but other SSRIs and mirtazapine are also likely 
to be safe.

■■ Bupropion, citalopram, escitalopram, moclobemide and venlafaxine should be used 
with caution or avoided in those at risk of serious arrhythmia (those with heart fail-
ure, left ventricular hypertrophy, previous arrhythmia or MI). An ECG should be 
performed at baseline and 1 week after every increase in dose if any of these drugs are 
used in at-risk patients.

■■ TCAs (with the exception of lofepramine) are best avoided completely in patients at 
risk of serious arrhythmia. If use of a TCA cannot be avoided, an ECG should be 
performed at baseline, 1 week after each increase in dose and periodically throughout 
treatment. Frequency will be determined by the stability of the cardiac disorder. 
Advice from a cardiology specialist should be sought.

■■ The arrhythmogenic potential of TCAs and other antidepressants is dose related. 
Consideration should be given to ECG monitoring of all patients prescribed doses 
towards the top of the licensed range and those who are prescribed other drugs that, 
through pharmacokinetic (e.g. fluoxetine) or pharmacodynamic (e.g. diuretics) mech-
anisms, may add to the risk posed by the drug.
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Antidepressant-induced hyponatraemia

Most antidepressants have been associated with hyponatraemia. Onset is usually within 
30 days of starting treatment.1–3 The effect appears not to be dose related,1,4 although 
some case reports suggest otherwise. The most likely mechanism of this adverse effect 
is the syndrome of inappropriate secretion of antidiuretic hormone (SIADH). Risk of 
hospitalisation with hyponatraemia is elevated from 1 in 1,600 in the general popula-
tion to 1 in 300 for those on any antidepressant.5 Hyponatraemia is a potentially seri-
ous adverse effect of antidepressants that demands careful monitoring,6 particularly in 
those patients at greatest risk. Hyponatraemia of all severities is associated with 
increased mortality.7

Which antidepressants?

No antidepressant has been definitively shown not to be linked with hyponatraemia 
and almost all have a reported association.8 It has been suggested that serotonergic 
drugs are relatively more likely than noradrenergic drugs to cause hyponatraemia,9,10 
although this is disputed.11 A 2024 meta-analysis suggests that the risk may be highest 
with SNRIs, followed by SSRIs,12 and lowest with mirtazapine and trazodone. There 
are notably few reports for MAOIs,13,14 but all marketed antidepressants have some 
association with hyponatraemia, even more recently introduced drugs such as vortiox-
etine,15 desvenlafaxine16 and vilazodone.17

Older women who are frail and/or prescribed other medication known to reduce 
plasma sodium are at greatest risk.15,18 CYP2D6 poor metabolisers may be at increased 
risk of antidepressant-induced hyponatraemia,19 although evidence is somewhat 
inconsistent.20

Database studies

A 2018 French pharmacovigilance database study found an association of hyponatrae-
mia with agomelatine, a drug not previously reported to cause hyponatraemia.21 
Another database study using US Food and Drug Administration (FDA) data found the 
strongest association between hyponatraemia and antidepressants to be for mirtazap-
ine, in contrast to most other reports,22 and a further French database study found the 
greatest risk to be with duloxetine.23 A 2022 Japanese study24 found that SSRIs and 
SNRIs caused, on average, a 1mmol/L fall in plasma sodium, an effect not seen with 
other antidepressants examined. The effect on sodium was directly linked to a drug’s 
binding affinity for the SERT transporter. The mean effect of antidepressants on sodium 
in this study suggests that clinical hyponatraemia might be an extreme of the normal 
distribution of effects rather than an idiosyncratic effect only seen in certain people.

Extrapolating from incident report databases to estimate relative or absolute risk of 
hyponatraemia is fraught with difficulty. Problems include disproportionate reporting 
for antidepressants for which the adverse effect is considered to be rare, the inability to 
adjust for confounding by indication (drugs perceived to be of low risk are more likely 
to be prescribed to patients at already at high risk of hyponatraemia) and the impact of 
concomitant prescriptions. Table 3.14 provides a summary of the risk of hyponatrae-
mia with antidepressants.
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Monitoring1,27,28

All patients taking antidepressants should be informed of and observed for signs of 
hyponatraemia (dizziness, nausea, lethargy, confusion, cramps, seizures). The risk is 
highest in the first 4 weeks of starting antidepressants, and diminishes over time until 
by 3–6 months the risk is the same as for patients who do not take antidepressants.18 
Consequently, in patients treated with antidepressants for several months or years, 
other causes should be assumed in the event of hyponatraemia. Serum sodium should 
be determined (at baseline and 2 and 4 weeks, and then 3-monthly29) for those at high 
risk of drug-induced hyponatraemia. This frequency of electrolyte monitoring may not 
identify all cases as serum sodium may drop precipitously.30 Box 3.4 lists high-risk fac-
tors for drug-induced hyponatraemia.

Table 3.14  Summary of risk of hyponatraemia with antidepressants5,12,24–26

Drug/drug group Risk of ↓Na Level of supporting evidence

SNRIs High Strong

SSRIs High Strong

Tricyclics Moderate Strong

MAOIs Low Weak

NaSSas (mirtazapine, mianserin) Low Strong

Trazodone Low Strong

Bupropion Low Moderate

Agomelatine Low Moderate

MAOIs, monoamine oxidase inhibitors; NaSSas, noradrenergic and specific serotonergic antidepressants.

Box 3.4  High-risk factors for drug-induced hyponatraemia

■■ Older age
■■ Female sex
■■ Major surgery
■■ History of hyponatraemia or a low baseline sodium concentration
■■ Co-therapy with other drugs known to be associated with hyponatraemia (e.g. diuretics, NSAIDs, 

antipsychotics, carbamazepine, cancer chemotherapy, calcium antagonists, angiotensin-converting 
enzyme inhibitors and laxatives)

■■ Reduced renal function (glomerular filtration rate <50mL/minute)
■■ Medical comorbidity (e.g. hypothyroidism, diabetes, chronic obstructive pulmonary disease 
(COPD), hypertension, head injury, congestive cardiac failure, cardiovascular accident, various 
cancers)

■■ Low body weight

Age is perhaps the most important risk factor, so for older people (especially women) monitoring 
is essential.27
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Treatment28

The normal range for serum sodium is 136–145mmol/L. It may be possible to manage 
mild hyponatraemia (>130  mmol/L) with fluid restriction. Some suggest increasing 
sodium intake,4 although this is likely to be impractical. If symptoms persist, the anti-
depressant should be discontinued.

■■ If serum sodium is >125mmol/L – monitor sodium daily until normal. Symptoms 
include headache, nausea, vomiting, muscle cramps, restlessness, lethargy, confusion 
and disorientation. Withdraw the offending antidepressant as soon as possible.

■■ If serum sodium is <125 mmol/L – refer urgently to specialist medical care. The anti-
depressant should be discontinued immediately. There is an increased risk of life-
threatening symptoms such as seizures, coma and respiratory arrest. Over-rapid 
correction of hyponatraemia may be harmful.

Restarting treatment

■■ Hyponatraemia may recur on rechallenge with the same or a different SSRI, but may 
be less likely with an antidepressant from another class.27,31

■■ Consider withdrawing other drugs associated with hyponatraemia (risk increases 
exponentially when antidepressants are combined with diuretics, etc.).

■■ Prescribe a drug from a different class. Consider noradrenergic drugs such as nortrip-
tyline and lofepramine, or mirtazapine, or an MAOI such as moclobemide. 
Agomelatine or bupropion32 might also be considered. Begin with a low dose, increase 
slowly and monitor closely. If hyponatraemia recurs and continued antidepressant 
use is essential, consider water restriction and/or careful use of demeclocycline.

■■ Consider (es)ketamine or ECT if a standard antidepressant cannot be given.

Other prescribed drugs

Carbamazepine has a well-known association with SIADH33 and antipsychotic use has 
been linked to hyponatraemia (see section on hyponatraemia in psychosis in Chapter 1). 
Other commonly prescribed drugs such as thiazide diuretics, opiates, NSAIDs, trama-
dol, cytotoxics, omeprazole and trimethoprim can also cause hyponatraemia.2,33
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Table 3.15  Reported associations between antidepressants and increased prolactin.

Drug/group Prospective studies Case reports/series

Agomelatine No mention of prolactin changes in clinical trials8

Melatonin itself may inhibit prolactin production9

None

Bupropion Single doses of up to 100mg seem not to affect 
prolactin10

May decrease prolactin11

None

Monoamine 
oxidase inhibitors

Small mean changes observed with phenelzine11 
and tranylcypromine12

Very occasional reports of increased 
prolactin11

Mirtazapine Strong evidence that mirtazapine has no effect 
on prolactin13

Occasional reports of galactorrhoea14 and 
gynaecomastia15

SNRIs Clear association observed between venlafaxine 
and duloxetine and prolactin elevation16–18

Galactorrhoea reported with venlafaxine19,20 
and duloxetine.21,22 Duloxetine-linked 
hyperprolactinaemia has been treated with 
aripiprazole.16

SSRIs Prospective studies generally show no change in 
prolactin.23–25 Some evidence from prescription 
event monitoring that SSRIs are associated with 
higher risk of non-puerperal lactation.26 In a 
French study, 1.6% of adverse event reports for 
SSRIs were of hyperprolactinaemia.3

Galactorrhoea reported with fluoxetine,6,27 
paroxetine,28–30 sertraline31 and fluvoxamine30

Euprolactinaemic galactorrhoea and 
amenorrhoea32 reported with escitalopram33 
and fluvoxamine34

Hyperprolactinaemia reported with sertraline7,35

Tricyclics Small mean changes seen in some studies11,36,37 
but no changes in others11,38

Symptomatic hyperprolactinaemia reported 
with imipramine,33 dosulepin39 and 
clomipramine40,41

Galactorrhoea reported with nortriptyline42 and 
when trazodone was added to citalopram43

Raised prolactin may be linked to response 
to amitriptyline36,44

Vortioxetine No mention of prolactin changes in clinical 
trials45

None
One review suggests ‘probable relation 
between vortioxetine and galactorrhoea’46

Antidepressants and hyperprolactinaemia

Prolactin release is controlled by endogenous dopamine but is also indirectly modu-
lated by serotonin via stimulation of 5HT1C and 5HT2 receptors.1,2 Long-standing 
increased plasma prolactin (with or without symptoms) is very occasionally seen with 
antidepressant use.3 Where antidepressant-induced hyperprolactinaemia does occur, 
rises in prolactin are usually small and short-lived,4 so symptoms are very rare. There is 
no association between SSRI use and breast cancer.5

Routine monitoring of prolactin is not recommended but where symptoms suggest 
the possibility of hyperprolactinaemia then measurement of plasma prolactin is essen-
tial. Where symptomatic hyperprolactinaemia is confirmed, a switch to mirtazapine is 
recommended (see below), although there is also evidence that switching to an alterna-
tive SSRI can resolve symptoms.6,7

Some details of associations between antidepressants and increased prolactin are 
given in Table 3.15.
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Table 3.16  Effect of antidepressants on glucose homeostasis and weight.

Antidepressant class Effect on glucose homeostasis

SSRIs7–19
■■ Studies indicate that SSRIs have a favourable effect on diabetic parameters in patients 
with type II diabetes. Insulin requirements may be decreased.

■■ Fluoxetine has been associated with improvement in HbA1c levels, reduced insulin 
requirements, weight loss and enhanced insulin sensitivity. Its effect on insulin sensitivity 
is independent of its effect on weight loss. Sertraline may also reduce HbA1c.

■■ Escitalopram also seems to improve glycaemic control
■■ Some evidence that long-term SSRIs may increase the risk of diabetes in general20 and 
gestational diabetes in particular21 but there is also evidence of no effect either way22

TCAs13,14,23–25
■■ TCAs are associated with increased appetite, weight gain and hyperglycaemia
■■ Nortriptyline improved depression but worsened glycaemic control in diabetic patients in 
one study. Overall improvement in depression had a beneficial effect on HbA1c. 
Clomipramine reported to precipitate diabetes.

■■ Long-term use of TCAs seems to increase risk of diabetes4

MAOIs26,27
■■ Irreversible MAOIs have a tendency to cause extreme hypoglycaemic episodes and weight 
gain

■■ No known effects with moclobemide

SNRIs24,28,29
■■ SNRIs do not appear to disrupt glycaemic control and have minimal impact on weight
■■ Studies of duloxetine in the treatment of diabetic neuropathy show that it has little 
influence on glycaemic control. No data in depression and diabetes.

■■ Limited data on venlafaxine but may slightly increase risk of incident diabetes20

■■ One report of hyperglycaemia with desvenlafaxine30

Mirtazapine31,32
■■ Mirtazapine does not appear to impair glucose tolerance in non-diabetic depressed patients
■■ Improvement in HbA1c was seen with short-term use but HbA1c worsened during a 1-year 
follow-up

■■ Mirtazapine was associated with an increase in body mass index in patients with diabetes 
both in the short and long term

Antidepressants and diabetes mellitus

Depression and diabetes

Prevalence rates of depression are high in both type I (22%) and type II (19%) diabe-
tes.1 Comorbid depression in type II diabetes is associated with poorer glycaemic con-
trol, increased hospital admissions, increased diabetic complications and poorer 
compliance to diabetes treatments and dietary recommendations.1 The presence of 
depression has a negative impact on metabolic control and poor metabolic control may 
worsen depression.2 Considering all of this, the treatment of comorbid depression in 
patients with diabetes is of vital importance and drug choice should take into account 
likely effects on metabolic control (Table 3.16). In 2012, Cochrane3 concluded that 
antidepressants are effective in diabetes and moderately improve glycaemic control.

In contrast, there is some evidence that the association between diabetes and depres-
sion is in part a reflection of the use of antidepressants. That is, antidepressants as a 
group may cause diabetes,4,5 although the association may not be present after adjust-
ing for comorbidity.6 Evidence relating to individual drugs is described in Table 3.16.

(Continued)
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Recommendations

■■ All patients with a diagnosis of depression should be screened for diabetes.
■■ In those who are diabetic:

■■ use SSRIs first line; data support sertraline, escitalopram and fluoxetine
■■ SNRIs, bupropion, vortioxetine and agomelatine are also likely to be safe but there 
are fewer supporting data

■■ avoid TCAs and MAOIs if possible, because of their effects on weight and glucose 
homeostasis

■■ monitor blood glucose and HbA1c carefully when antidepressant treatment is initi-
ated, when the dose is changed and after discontinuation

■■ metformin may be a preferred diabetes treatment because of its putative beneficial 
effects on mood in type II diabetes.35,36
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Antidepressant class Effect on glucose homeostasis

Agomelatine19
■■ A few studies suggest agomelatine is effective with some improvement or no worsening 
of glycaemic parameters

■■ Agomelatine also demonstrated a minimum effect on body weight

Bupropion ■■ Improved weight and HbA1c in one open study33

Vortioxetine ■■ No clinically relevant changes in weight or blood in one subgroup analysis of clinical trial 
data.34 Limited evidence of an improvement in HbA1c.

19

Reboxetine, trazodone ■■ No data in patients with diabetes
■■ One study revealed 20% increased risk of type 2 diabetes in people prescribed 
trazodone20

HbA1c, glycated haemoglobin; MAOI, monoamine oxidase inhibitor; TCA, tricyclic antidepressant.
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Antidepressants and sexual dysfunction

Sexual dysfunction is common in the general population, although reliable frequency 
data are lacking.1 Reported prevalence rates vary depending on how sexual dysfunction 
is defined, assessed and the method of data collection.1 Physical illness, psychiatric ill-
ness, substance misuse and prescribed drug treatment can all cause sexual dysfunction.2 
People with depression are more likely to have obesity,3 diabetes4 and cardiovascular 
disease5 than the general population, making them more likely to suffer sexual dysfunc-
tion without any influence of depression or antidepressants themselves.

Before beginning antidepressants, baseline sexual functioning should be determined to 
set a baseline against which the effect of antidepressants can be measured. Treatment-
emergent sexual dysfunction adversely affects quality of life and may contribute to reduced 
compliance.6 Questionnaires or rating scales can be useful (for example, the Arizona 
Sexual Experience Scale).7 If scales are not used then direct questioning should be employed, 
as it is much more effective than relying on spontaneous patient reporting.8 Complaints of 
sexual dysfunction may indicate progression or inadequate treatment of underlying medi-
cal or psychiatric conditions but may also be the result of drug treatment.6

Effects of depression

Both depression and the drugs used to treat depression can cause disorders of desire, 
arousal and orgasm. The precise nature of the sexual dysfunction may indicate whether 
depression or treatment is the more likely cause. For example, 40–50% of people with 
depression report diminished libido and problems regarding sexual arousal in the 
month before diagnosis (and therefore treatment), but only 15–20% experience orgasm 
problems before taking an antidepressant.9 The degree of loss of libido appears to cor-
relate with depression severity.10

Although many patients experience treatment-emergent sexual dysfunction while 
taking antidepressants, in others the reduction in depressive symptoms can be accom-
panied by improvements in sexual desire and satisfaction.6,11 Improvements are more 
common among those who respond to antidepressant treatment.6 For example, a post-
hoc analysis of data from the STAR*D (Sequenced Treatment Alternatives to Relieve 
Depression) study revealed that sexual dysfunction was problematic in 21% of patients 
whose depression remitted with citalopram treatment compared with 61% of those 
whose depression did not remit.12

Effects of antidepressant drugs

Antidepressants can cause sedation, hormonal changes, disturbance of cholinergic/ 
adrenergic balance, peripheral alpha-adrenergic agonism, inhibition of nitric oxide and 
increased serotonin neurotransmission. Any or all of these actions may result in sexual 
dysfunction. Sexual dysfunction has been reported as an adverse effect of all antidepres-
sants, although rates vary and some have reported rates similar to or below that of 
placebo (Table 3.17). Individual susceptibility also varies and may be at least partly 
genetically determined.13

Not all of the sexual effects of antidepressants are undesirable. Serotonergic antidepres-
sants, including clomipramine, are effective in the treatment of premature ejaculation6,14 
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Table 3.17  Relative frequency of sexual dysfunction (SD) with antidepressants.10,13,15–17

Antidepressant

Impact on sexual response

Comments13Sexual desire*
Sexual 
arousal† Orgasm‡

Agomelatine – – – Rates of SD similar to placebo6

Bupropion – +/– – Low rates of SD compared with most 
antidepressants.18 Good evidence that SD occurs 
at or below the rate of placebo. Less robust 
evidence for dextromethorphan-bupropion but 
rates of SD also appear to be low.19

Duloxetine ++ + ++ Rate of SD similar to some SSRIs and venlafaxine18

Levomilnacipran ? ++ ++ Limited comparative studies with other 
antidepressants20 so relative frequency of SD is 
uncertain. Erectile dysfunction and disorders of 
ejaculation shown in RCTs.21

Monoamine oxidase 
inhibitors

++ ++ ++ Limited evidence though reported incidence of SD 
ranges from 20–42%. Rates of SD with 
transdermal selegiline are comparable to placebo.

Mirtazapine + – – Causes less SD than SSRIs22

Moclobemide – – – Consistently shown to have a low risk of SD

Reboxetine – + – Probably causes less SD than SSRIs/SNRIs though 
anti-depressant efficacy has been questioned23

SSRIs ++ ++ ++ High rates of SD with all SSRIs (although reported 
incidence varies widely).13 Rates of anorgasmia 
may be lower with fluvoxamine.24

Trazodone – + + Priapism reported in case studies. However, overall 
reports of SD seem to be low. Early case reports 
documented increased sexual desire.

Tricyclics ++ ++ ++ SD more common with clomipramine (particularly 
anorgasmia), amitriptyline and imipramine. Less 
common with secondary amine TCAs 
(desipramine, nortriptyline, lofepramine).

Venlafaxine ++ ++ ++ High rates of SD. Isolated case reports of increased 
libido, orgasm and spontaneous erections.

Vilazodone + + + Rates of SD possibly lower than citalopram and 
similar to placebo in RCTs. However, a clear 
advantage over other antidepressants remains 
uncertain.20

Vortioxetine – + + Rates of SD probably lower than duloxetine and 
paroxetine,25 and reportedly similar to placebo at 
doses 10mg/day or less23,26

Key: ++, common; +, may occur; –, absent or rare; ?, unknown/insufficient information.
* Or sex drive.
† Ease of arousal and ability to achieve lubrication or erections.
‡ Ease of reaching orgasm and orgasm satisfaction.

0005991418.INDD   427 03-05-2025   13:17:05



428 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 3

and may also be beneficial in paraphilias.27 The short-acting SSRI dapoxetine is an effec-
tive treatment for premature ejaculation and is licensed for this indication in many coun-
tries.6,28 A systematic review of RCTs with trazodone showed benefit for reducing so-called 
psychogenic erectile dysfunction.6

Sexual adverse effects can be minimised by careful selection of the antidepressant 
drug. Data mainly come from observational studies as the assessment of sexual adverse 
effects in early clinical trials was generally inadequate, often relying on spontaneous 
reports rather than using validated questionnaires and lacking positive controls.29 
Where possible, information contained in this section has been obtained from studies 
where sexual adverse effects are purposefully and directly investigated. Management 
strategies for people who do develop sexual dysfunction on antidepressants are sum-
marised in Table  3.18. No single approach can be considered ideal,6 so individual 
assessment is recommended.

Post-SSRI sexual dysfunction

Sexual dysfunction with antidepressants is largely dose dependent13 and is generally 
considered to be fully reversible.13 However, there have been reports of long-lasting 
sexual dysfunction where the symptoms have continued despite discontinuation 
of  SSRIs/SNRIs.30 The term post-SSRI sexual dysfunction (PSSD) has been used to 
describe these symptoms. Reported PSSD symptoms include decreased libido, erectile 
dysfunction, delayed ejaculation, anorgasmia and vaginal dryness.31,32 In men, decreased 
genital sensation and numbness, pleasureless orgasm and premature ejaculation are 
also commonly reported symptoms of PSSD.31 The prevalence and pathophysiology of 

Table 3.18  Management of sexual adverse effects.

Strategy Details

1. Rule out other possible 
causes33

■■ Depressive symptoms are associated with impaired sexual functioning. Compare 
sexual functioning on antidepressants with sexual functioning before antidepressants, 
not before the onset of depressive illness.

■■ Consider other possible contributing causes (e.g. alcohol/substance misuse, diabetes, 
atherosclerosis, cardiac disease, and central and peripheral nervous system conditions). 
Other medications could be implicated, including both non-psychotropics (e.g. 
diuretics, beta-blockers) and other psychotropics.

2. Switch to a lower-risk 
antidepressant23

■■ Lower-risk antidepressants include agomelatine, bupropion, mirtazapine, vilazodone, 
vortioxetine and moclobemide.13 Of these, agomelatine, bupropion and vortioxetine34 
have the best evidence supporting a more favourable sexual adverse effect profile.13

Non-pharmacological 
treatment strategies

■■ Waiting for spontaneous remission: widely used, although least effective method.24 
Remission may occur in a small number of people (5–10%) but can take up to 
4–6 months.13 Impractical for many patients, although it might be considered in 
milder cases.30

■■ Dose reduction: can be considered in patients who have achieved full remission on an 
antidepressant6

■■ Drug holidays: intermittently missing one or two doses prior to planned sexual activity 
may possibly help but risks discontinuation symptoms.13,35,36 Not an effective strategy 
with fluoxetine, owing to its long half-life.13 Lowering doses by a half for two 
consecutive days prior to sexual activity is another possible strategy.24

(Continued)
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PSSD remain uncertain.32,45,46 One estimate put the risk at 1 in 216 patients treated.47 
Diagnosis relies on taking an accurate history of medications, symptom onset, symp-
tom profile and eliminating other possible causes.31 Healy and co-workers have pro-
posed diagnostic criteria for PSSD.48 Treatment strategies for PSSD remain anecdotal 
and no definitive treatments exist, although serotonin antagonists, dopaminergic agents 
and vortioxetine have been used.31 Multidisciplinary management is essential, possibly 
including urology and endocrinology.31

Table 3.18  (Continued)

Strategy Details

Pharmacological 
treatments

■■ Phosphodiesterase inhibitors: both sildenafil and tadalafil have been shown to improve 
sexual functioning in men with antidepressant-related erectile dysfunction.23,37 
Sildenafil is supported by the most evidence.38 Limited evidence in women, although 
one RCT found benefits.23

■■ Bupropion: may be useful in women at higher doses (300mg/day).37 Lower doses may 
be ineffective.23 A positive RCT in men39 was later retracted.

■■ Mirtazapine: evidence is mixed. Open studies suggest some benefit for antidepressant-
induced sexual dysfunction, but negative results were reported in one RCT.33

■■ Transdermal testosterone: RCTs provide evidence of efficacy in women with SSRI/
SNRI-emergent loss of libido40 and in men who continue to take serotonergic 
antidepressants with low or low-normal testosterone levels41

■■ Others:13 many other agents have been studied; many have little effectiveness. 
Buspirone was effective in one study for citalopram- or paroxetine-induced sexual 
dysfunction, but ineffective in another study with fluoxetine. Cyproheptadine has 
been used successfully in case reports of SSRI-induced sexual dysfunction in men and 
for anorgasmia in women. Loratadine was effective in a small open study for men 
with SSRI-induced erectile dysfunction. Amantadine was effective in earlier studies for 
SSRI-induced sexual dysfunction, but recent results have been negative. Yohimbine 
may be effective for medication-induced sexual dysfunction and improvements were 
reported by patients in two small studies (although results were nonsignificant). 
Bethanechol appears to help with TCA-induced sexual dysfunction when taken before 
sexual activity. Granisetron has been superficially evaluated. Flibanserin and 
bremelanotide are approved by the FDA for treatment of hypoactive sexual desire 
disorder in premenopausal women42 but there are no data to support use for 
antidepressant-induced sexual dysfunction. Pine bark extract was found to be superior 
to placebo in one meta-analysis.38

■■ Augmenting agents in treatment-resistant depression: some drugs used as an adjunct 
for treatment-resistant depression have been associated with improvement in sexual 
functioning in secondary analyses. Aripiprazole improved sexual functioning and 
desire, though only in women.24 Adjunctive brexpiprazole is associated with modest 
improvements.43 Pimavanserin, used as an add-on treatment to SSRIs/SNRIs, improved 
sexual functioning.44

FDA, Food and Drug Administration; TCA, tricyclic antidepressant.
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SSRIs and bleeding

Serotonin is released from platelets in response to vascular injury, promoting vasocon-
striction and morphological changes in platelets that lead to aggregation.1 SSRIs inhibit 
the serotonin transporter, which is responsible for the uptake of serotonin into platelets 
(Table 3.19). The resultant depletion of platelet serotonin leads to a reduced ability to 
form clots and a subsequent increase in the risk of bleeding. Broadly speaking, the rela-
tive risk of any bleeding event compared with no use of SSRI/SNRI is around 1.4, with 
the absolute risk being between around 0.5% and 6%2 (depending on numerous 
factors).

SSRIs may also increase gastric acid secretion and therefore may be indirectly irritant 
to the gastric mucosa,3 increasing the risk of peptic ulcer.4 The risk of abnormal bleed-
ing of any kind with SSRIs is highest during the first 30 days of treatment.5,6 The effect 
on bleeding is probably related to the affinity of individual SSRIs for the serotonin 
transporter.7,8

Table 3.19  Antidepressants and degree of serotonin reuptake inhibition.6,9

Degree of serotonin reuptake  
inhibition Antidepressant

Strong Sertraline, paroxetine, fluoxetine, duloxetine, clomipramine

Intermediate Citalopram, escitalopram, fluvoxamine, vilazodone, vortioxetine, 
venlafaxine
Amitriptyline, imipramine

Weak or none Agomelatine, dosulepin, doxepin, lofepramine, mirtazapine, 
moclobemide, nortriptyline, reboxetine, mianserin

Risk factors for bleeding with SSRIs

■■ Age, particularly those over 65 years
■■ Alcohol misuse
■■ Coronary artery disease
■■ Drug misuse
■■ Hypertension
■■ History of GI bleed
■■ History of stroke
■■ History of major bleeding
■■ Liver disease
■■ Labile international normalised ratio (INR)
■■ Medication predisposing to bleeding
■■ Peptic ulcer
■■ Renal disease
■■ Smoking
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Caution should be exercised when prescribing serotonergic antidepressants for peo-
ple with medical conditions such as gout, asthma, COPD, lupus, psoriasis, interferon-
induced depression in patients with hepatitis C10 and arthritis, when patients might also 
be taking corticosteroids, aspirin or NSAIDS.

Gastrointestinal bleeding

The use of serotonergic antidepressants is an independent risk factor for all bleeding 
events. SSRIs increase the rate of upper GI bleeding (UGIB), with hazard ratio (HR) of 
1.97, and lower GI bleeding (LGIB; HR 2.96) after adjusting for all relevant risk fac-
tors.11 In absolute terms, it is likely that SSRIs are responsible for an additional 3 epi-
sodes of bleeding in every 1,000 patient years of treatment,7,12,13 but this figure masks 
large variations in risk. For example, 1 in 85 patients with a history of GI bleeding will 
have a further bleed attributable to treatment with a SSRI.14

Gastroprotective drugs (proton-pump inhibitors, PPIs) decrease the risk of GI bleeds 
associated with SSRIs (either alone or in combination with NSAIDs), although not 
quite to control levels.15 A 2020 study found that SSRIs increased the risk of GI bleed-
ing in people taking direct-acting anticoagulants for atrial fibrillation and that this risk 
was increased further in those not prescribed PPIs.16 Another found no increased risk of 
bleeding for SSRIs prescribed alongside any anticoagulants.17

People who take SSRIs are at significantly increased risk of being admitted to hospi-
tal with a UGIB compared with age- and sex-matched controls.7,15,18,19 This association 
holds when age, gender and the effects of other drugs such as aspirin and NSAIDs are 
controlled for.2 In addition to this, a meta-analysis of 22 studies concluded that current 
users of SSRIs are 55% more at risk of UGIB compared with those who do not take 
SSRIs. This risk was significantly and further increased by concurrent use of antiplatelet 
drugs or NSAIDs.5

Co-prescription of low-dose aspirin may double the risk of GI bleeding associated 
with SSRIs alone,20 as does co-prescription of NSAIDs.21 Combined use of SSRIs and 
NSAIDs greatly increases the use of anti-acid drugs.22 The elderly and those with a his-
tory of GI bleeding are at greatest risk of GI bleeds.14,15,19

Early studies found that in patients who take warfarin, SSRIs increase the risk of a 
non-GI bleed two- to three-fold (similar to the effect size of NSAIDs) but did not seem 
to increase the risk of a GI bleed.23,24 A later study11 showed an increased risk of UGIB 
and LGIB in concomitant users of warfarin and serotonergic antidepressant (Table 3.20). 
This effect does not seem to be associated with any change in INR, making it difficult 
to identify those at highest risk.24 In keeping with these findings, SSRI use in patients 
taking anticoagulants being treated for acute coronary syndromes may decrease the 
risk of minor cardiac events at the expense of an increased risk of a bleed.25 SSRIs may 
decrease mortality overall in this group.26 Thus, the increased risk of UGIBs associated 
with SSRIs may be balanced by a decreased risk of embolic events. One database study 
failed to find a reduction in the risk of a first MI in patients treated with SSRIs,27 while 
another28 found a reduction in the risk of being admitted to hospital with a first MI in 
smokers on SSRIs. The effect size in the second study was large: approximately 1 in 10 
hospitalisations were avoided in patients treated with SSRIs.28 This is similar to the 
effect size of other antiplatelet therapies such as aspirin.29 A 2021 meta-analysis sug-
gested that SSRIs halved the risk of MI in people with coronary artery disease.26
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Many studies do not state changes in absolute risk of intestinal bleeding and some of 
those that do fail to provide denominator details (i.e. duration of treatment). Ideally, 
risk should be defined as the number of additional cases per 1,000 patient years. 
Table 3.20 shows approximate absolute risks (without a denominator) derived from a 
single study11 and a personal communication.31

Risk decreases to the same level as controls in past users of SSRIs, indicating that 
bleeding is likely to be associated with treatment itself rather than some inherent char-
acteristic of the patients being treated.7 It also means that the effect of SSRIs disappears 
after their withdrawal.

The excess risk of bleeding is not confined to UGIBs (Table 3.20). The risk of LGIBs 
may also be increased32 and an increased risk of uterine bleeding (see later) has also 
been reported.12

Intracranial/intracerebral haemorrhage

There is a clear association between the use of SSRIs and intracranial/intracerebral 
haemorrhage (ICH) and risk is further increased by concomitant use of NSAIDs and 
anticoagulants. Elevated risk of ICH has been observed across all classes of antidepres-
sants with serotonergic activity. In a cohort study of 1,363,990 users of antidepres-
sants,6 the overall rate of ICH was 3.8 per 10,000 patient years. Current use of SSRI 
increased the risk of ICH (relative risk 1.17) compared with TCA with an absolute 
adjusted rate difference of 6.7 per 100,000 persons per year. Among the SSRI group, the 
risk of ICH was 25% greater in those who used strong inhibitors of serotonin reuptake 
system in comparison with users of weak inhibitors (Table 3.20). This correlates to an 
absolute adjusted rate difference of 9.5 events per 100,000 persons per year. Overall 
risk was highest during the first 30 days of use. A 2018 meta-analysis of 12 studies 
confirmed an increased risk of ICH for SSRIs (OR 0.8–2.42), with an indication that 
stronger reuptake inhibitors had a greater effect.33 Since then, one study reported no 
increased risk of ICH with SSRIs, either alone or alongside anticoagulants,34 whereas 
another35 found that SSRIs increased risk of recurrence of ICH by 31%. A 2022 meta-
analysis including nearly 2 million patients found an increased risk of ICH only when 
SSRIs were prescribed with anticoagulants.36

Table 3.20  Approximate absolute risk of GI bleeding with concomitant use of SSRIs.

Drug
Absolute risk of  
UGIB (%)*

Absolute risk of  
LGIB (%)*

Aspirin + SSRI 6 3

Warfarin + SSRI 4 3

NSAID + SSRI* 3 1

SSRI alone 2 1

LGIB, lower gastrointestinal bleeding; UGIB, upper gastrointestinal bleeding.
* Percentage figures rounded to nearest integer.
** A 2023 meta-analysis suggested that the risk of a GI bleed was over 40% for people 
on SSRI + NSAIDs.30 This seems to be the result of erroneous interpretation of case–control 
study data.
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One database study37 also identified an increased risk of ICH in those who have been 
taking SSRIs alone or in combination with NSAIDs. This and other studies providing 
data on absolute risk are summarised in Table 3.21, which gives estimates of absolute 
risk of ICH derived from three studies.

Gynaecological and obstetric haemorrhage

A multicentre cross-sectional study39 found an association between the use of anti-
depressants and menstruation disorders (unusual or excess bleeding, irregular men-
struation, menorrhagia, etc.). This study found that the prevalence of menstruation 
disorder in the study group who were taking SSRIs, venlafaxine or mirtazapine, 
either alone or in combination, was 24.6% compared with 12.2% in people not 
taking  antidepressants.

Abnormal vaginal bleeding

Cases of abnormal vaginal bleeding associated with SSRIs have been reported in a 
young woman,40 a postmenopausal woman41 and a preadolescent girl aged 11.42

Postpartum haemorrhage

While one study43 could not find an increased risk of postpartum haemorrhage (PPH) 
with the use of SSRI or non-SSRI antidepressants, a large cohort study44 found an asso-
ciation between PPH and all classes of antidepressants, with a number needed to harm 
of 80 for current users of SSRIs and 97 for those on other antidepressants. One hospital-
based cohort study45 found an absolute risk of PPH of 18% and an absolute risk of 
postpartum anaemia of 12.8% after a non-surgical vaginal delivery in women who 
were current users of SSRIs. The absolute risk of both PPH and postpartum anaemia 
for those without any exposure to antidepressants was 8.7%. The blood loss during 
delivery was also higher for those who had SSRI exposure. The length of hospital stay 
was also significantly increased for those who had been taking an SSRI. A recent popu-
lation study46 identified that the use of serotonergic medications was associated with 
1.5 times increased risk of PPH. This study highlighted that women who have been 
taking other psychoactive medications such as antipsychotics and mood stabilisers 

Table 3.21  Absolute risk of intracranial haemorrhage with SSRI with or without anticoagulant or NSAIDs.

Study Risk with SSRI alone Risk with SSRI + NSAID
Risk with antidepressant  
+ anticoagulant

Shin et al. 201537 1 in 632* (0.16%) 1 in 175* (0.57%) –

Renoux et al. 20176 1 in 450** (0.22%) – 1 in 260** (0.38%)

Smoller et al. 200938 1 in 240*** (0.42%) – –

* Within 30 days of taking antidepressant.
** Incident users (no time limit).
*** Annual risk (older patients).
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were three times more at risk of PPH compared with mothers who did not take any 
medications, suggesting that the occurrence of PPH might not be entirely due to sero-
tonergic activity.

In 2021, the UK Medicines and Healthcare products Regulatory Agency issued a 
warning regarding the use of SSRIs and postpartum blood loss.47 However, a 2024 meta-
analysis of 20 studies concluded that SSRI use was a ‘minor risk factor for postpartum 
haemorrhage’.48

Surgical and postoperative bleeding

Use of SSRIs in the preoperative period has been associated with a 20% increase in inpa-
tient mortality (absolute risk 1 in 1,000), although patient factors rather than drug fac-
tors could not be excluded as the cause.49 One study50 found that patients prescribed 
SSRIs who underwent orthopaedic surgery had an almost four-fold risk of requiring a 
blood transfusion. This equated to 1 additional patient requiring transfusion for every 
10 patients taking an SSRI and undergoing surgery and was double the risk of patients 
who were taking NSAIDs alone. It should be noted in this context that treatment with 
SSRIs has been associated with a 2.4-fold increase in the risk of hip fracture51 and a two-
fold increase of fracture in old age51 (mirtazapine52 and TCAs50 also increase risk of hip 
fracture). One study recognised preoperative treatment with SSRIs, other antidepres-
sants or antipsychotics as independent risk factors for blood transfusion in elective fast-
track hip and knee arthroplasty.54 Table 3.22 shows the risk of perioperative blood loss 
and blood transfusion in patients taking SSRIs compared with those not taking SSRIs.

The combination of advanced age, SSRI treatment, orthopaedic surgery and NSAIDs 
clearly presents a very high risk. However, there does not seem to be an increased risk 
of bleeding in patients who undergo coronary artery bypass surgery.55

During a 10-year review of women who underwent cosmetic breast surgery proce-
dures, the use of SSRIs increased the risk of postoperative bleeding by a factor of 4.14 
compared with those who did not take SSRIs. The authors emphasised the importance 
of balancing the risks and benefits of stopping antidepressants prior to elective surger-
ies, particularly in psychologically vulnerable patients.56

Table 3.22  Risk of perioperative blood loss and blood transfusion in SSRI users compared with non-SSRI users.57

Surgical procedure

Need for reoperation due 
to bleeding event in users 
of SADs vs non-users, OR 
(95% CI)

Need for blood product 
or red blood cell 
transfusion in users of 
SADs vs non-users, OR 
(95% CI)

Increased risk of 
mortality in users of 
SADs vs non-users, 
OR (95% CI)

CABG 1.07 (0.66–1.74) 1.06 (0.90–1.24) 1.53 (1.15–2.04)

Breast cancer-directed surgery 2.7 (1.6–4.56) – –

Orthopaedic surgery – 1.61 (0.97–2.68)* 0.83 (0.69–1.00)

Major surgery – 1.19 (1.15–1.23) 1.19 (1.03–1.37)

CABG, coronary artery bypass graft; CI, confidence interval; OR, odds ratio; SADs, serotonergic antidepressants.
* In one study,58 absolute risk of blood transfusion was 5.7% for people on SSRIs and 5.1% for those not on SSRIs.

0005991418.INDD   436 03-05-2025   13:17:05



Depression and anxiety disorders 437

C
H

A
PT

ER
 3

A review of 13 studies found an increased odds ratio (a range of 1.21 to 4.14) of 
perioperative bleeding with SSRIs.59 One study noted an increased risk of bleeding in 
women undergoing breast surgery60 and the authors suggest withholding SSRIs for 
2  weeks prior to such planned surgery. Venlafaxine may have similar effects59 but 
duloxetine may not affect bleeding risk.61

Alternatives to SSRIs/SNRIs

Non-SSRI antidepressants such as mirtazapine and bupropion have been suggested as 
safer alternatives to SSRIs and SNRIs.62 Preliminary studies suggest mirtazapine, bupro-
pion and nortriptyline have minimal effects on measurable clotting mechanisms.63 
However, there is little evidence that these drugs are safer and one meta-analysis found 
an increased risk of UGIB with mirtazapine (vs no treatment) and no difference in 
bleeding risk between mirtazapine or bupropion and SSRIs.64

Overall

Serotonergic antidepressants increase the risk of various types of bleeding, especially 
when prescribed alongside oral anticoagulants of any kind.36,65,66 Evidence is strongest 
for SSRIs and it is likely that risk of bleeding is related to affinity for the serotonin 
transporter. SSRIs increase the risk of GI bleeding, haemorrhagic stroke, perioperative 
bleeding, postpartum haemorrhage and uterine bleeding. Their effect is exacerbated by 
co-prescription with aspirin, anticoagulants and NSAIDs. In most cases, the use of 
SSRIs increases the risk of an event by a clinically meaningful extent, but especially 
when co-prescribed with other drugs that affect clotting.

Summary

■■ SSRIs increase the risk of GI, uterine, cerebral and perioperative bleeding.
■■ Risk is increased still further in those also receiving aspirin, NSAIDs or oral 
anticoagulants.

■■ Try to avoid SSRIs/SNRIs in patients receiving NSAIDs, aspirin or oral anticoagu-
lants or in those with a history of cerebral or GI bleeds.

■■ Safer alternatives have not been definitively identified but noradrenergic antidepres-
sants (nortriptyline, bupropion) are preferred.

■■ If SSRI/SNRI use cannot be avoided, monitor closely and prescribe gastroprotective PPIs.
■■ Limited evidence suggests that bleeding risks may be lower with less potent serotonin 
reuptake inhibitors (Table 3.19).
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St John’s wort

St John’s wort (SJW), Hypericum perforatum, contains a combination of at least 10 
different components, including hypericin, hyperforin and various flavonoids.1 
Preparations of SJW are often unstandardised and this has complicated the interpreta-
tion of clinical trials. Both the active ingredient(s) and mechanism(s) of action of SJW 
are unclear.1 Constituents of SJW may inhibit monoamine oxidase (MAO), inhibit the 
reuptake of noradrenaline and serotonin, upregulate serotonin receptors and decrease 
serotonin receptor expression.1

Some preparations of SJW have been granted a traditional herbal registration certifi-
cate,2 but this is based on traditional use rather than proven efficacy and tolerability. 
SJW is licensed in Germany for the treatment of depression.2

Evidence for St John’s wort in the treatment of depression

A number of trials have examined the efficacy of SJW in the treatment of depression. 
They have been extensively reviewed3–7 and most authors conclude that SJW is likely to 
be effective in the treatment of mild to moderate depression.3,5,6,8 Cochrane concludes 
that SJW is more effective than placebo in the treatment of mild to moderate depres-
sion, and is as effective as, and better tolerated than, standard antidepressants.4 Some 
formal guidelines recommended its use in mild to moderate depression.9 The support-
ing evidence, however, is not without several limitations. For example, studies in 
German-speaking countries showed more favourable results than studies elsewhere.4 
Concerns have also been raised about the inadequate dosing of SSRIs in comparative 
studies.10,11 In two reanalyses of data from a large negative RCT of SJW, both partici-
pant and clinician beliefs about treatment assignment were more strongly associated 
with clinical outcomes than the actual treatment received: those who guessed randomi-
sation to active treatment fared better than those who guessed randomisation to pla-
cebo.12,13 Efficacy in severe depression remains uncertain.4–6 Oddly, there appear to be 
no published studies of SJW in depression since 2020,14 perhaps reflecting the difficul-
ties inherent in marketing for a profit an unpatentable natural product.

There is a little evidence for SJW in postmenopausal depression15 or in pain syn-
dromes.16 Other important observations include:

■■ The active component of SJW for treating depression has not yet been determined. 
Trials used different preparations of SJW, most of which were standardised according 
to their total content of hypericins. However, evidence suggests that hypericins alone 
do not treat depression.5

■■ Many SJW preparations bought over the internet are sold as unregulated food sup-
plements and are often of poor quality and/or are adulterated.2 One analysis of 47 
different SJW preparations found that 36% were adulterated with other Hypericum 
species and 19% were adulterated with food dyes.2

■■ Published studies are generally acute treatment studies. There are only preliminary 
data to support the effectiveness of SJW in the medium term. Longer-term and 
relapse-prevention data are lacking.17

On balance, SJW should probably not be prescribed. We lack sufficient understand-
ing of what the active ingredient is or what constitutes a therapeutic dose and most 
preparations of SJW are unlicensed.3
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Adverse effects

SJW appears to be well tolerated.5,6 In a systematic review of existing studies, adverse 
effects were significantly less common than with older antidepressants, slightly less 
than SSRIs and similar to placebo.6 The most common, if infrequent, adverse effects are 
nausea, rash, fatigue, restlessness and photosensitivity.18 Although severe phototoxic 
reactions seem to be rare, patients should be informed that SJW can increase light sen-
sitivity.18 SJW may also share the propensity of SSRIs to increase the risk of bleeding; a 
case report describes prolonged epistaxis after nasal insertion of SJW.19 Case reports 
have also described mania, hypomania and mixed states associated with SJW.20 Manic 
symptoms associated with SJW have been documented in patients both with20,21 and 
without previously recognised bipolar affective disorder.20 The onset of manic symp-
toms ranged from 3 days to 2 months.20 Caution is advised with high doses and those 
with a known history of bipolar affective disorder.22 A single case report documented 
supraventricular tachycardia associated with SJW.23

Drug interactions

SJW is a potent inducer of intestinal and hepatic CYP3A4, CYP2C9, CYP2C19, CYP2E1 
and intestinal p-glycoprotein.18,24 Hyperforin is responsible for this effect.25 The hyperforin 
content of SJW preparations varies 50-fold, which will result in a different propensity for 
drug interactions between brands. Preparations providing a daily dose of less than 1mg 
hyperforin are less likely to induce CYP enzymes.25,26 CYP3A4 activity is induced over 
1–2 weeks and returns to normal approximately 7 days after SJW is discontinued.27

SJW significantly reduces plasma concentrations of warfarin,28 hormonal contracep-
tives,29 digoxin and indinavir.18 According to case reports, SJW has lowered plasma 
concentrations of clozapine, theophylline, ciclosporin, gliclazide, rivaroxaban and 
statins.18,24,30–32 There is a theoretical risk that SJW may interact with some antiseizure 
medications. It has also been reported that SJW can increase the effects of clopidogrel 
(a pro-drug).24 Serotonin syndrome has been reported when SJW was taken together 
with sertraline, paroxetine, nefazodone and various triptans.33,34 SJW should not be 
taken with any drugs that have a predominantly serotonergic action. Box 3.5 details the 
key points that patients should know about SJW.

Box 3.5  Key points that patients should know about St John’s wort

■■ Evidence suggests that SJW may be effective in the treatment of mild to moderate depression, but 
we do not know enough about how much should be taken or what the adverse effects are. There 
is less evidence of benefit in severe depression.

■■ SJW is not a licensed medicine.
■■ Available preparations are not standardised and differ in potency.3

■■ SJW can interact with other medicine3 resulting in serious adverse effects. Some important drugs 
may be metabolised more rapidly and therefore become ineffective with serious consequences 
(e.g. increased viral load in human immunodeficiency virus, failure of oral contraceptives leading 
to unwanted pregnancy, reduced anticoagulant effect with warfarin leading to thrombosis).

■■ The symptoms of depression can sometimes be caused by other physical or mental illness. It is 
important that these possible causes are investigated.

■■ It is always best to consult the doctor if any herbal or natural remedy is being taken or the patient 
is thinking of taking one.
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People may regard herbal remedies as ‘natural’ and therefore harmless.35 Many are 
not aware of the potential of such remedies for causing adverse effects or interacting 
with other drugs. A large study from Germany (n = 588), where SJW is a licensed anti-
depressant, found that for every prescription written for SJW, one person purchased 
SJW without seeking the advice of a doctor.36 Many of these people had severe or per-
sistent depression but few told their doctor that they took SJW. A small US study 
(n = 22) found that people tend to take SJW because it is easy to obtain alternative 
medicines and also because they perceive herbal medicines as being purer and safer 
than prescription medicines. Few would discuss this medication with their conventional 
healthcare provider.37 Clinicians need to be proactive in asking patients if they use such 
treatments and try to dispel the myth that natural is a synonym for safe.
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Antidepressants: relative adverse effects – a rough guide

Table 3.23 gives a very approximate, unreferenced view of the absolute and relative risk 
of a small range of adverse effects associated with standard antidepressants. Further 
details can be found in specific sections in this chapter.

Table 3.23  Common adverse effects of antidepressants.

Drug Sedation
Postural 
hypotension

Cardiac 
conduction 
disturbance

Anticholinergic 
effects

Nausea/ 
vomiting

Sexual 
dysfunction

Tricyclics

Amitriptyline +++ +++ +++ +++ + +++

Clomipramine ++ +++ +++ ++ ++ +++

Dosulepin +++ +++ +++ ++ + +

Doxepin +++ ++ +++ +++ + +

Imipramine ++ +++ +++ +++ + +

Lofepramine + + + ++ + +

Nortriptyline + ++ ++ + + +

Protriptyline – + ++ ++ ++ +

Trimipramine +++ +++ ++ ++ + +

Other antidepressants

Agomelatine + – – – – –

Bupropion – – + – + –

Dextromethorphan/ 
bupropion

+ – + – ++ –

Duloxetine (SNRI) – –* – – ++ +++

Levomilnacipran (SNRI) – –* – – ++ ++

Mianserin ++ – – – – –

Mirtazapine +++ + – + + –

Reboxetine + –* – + + +

Trazodone +++ + + + + +

Venlafaxine/ 
desvenlafaxine

– –* + – +++ +++

SSRIs

Citalopram – – + – ++ +++

Escitalopram – – + – ++ +++

(Continued)
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Table 3.23  (Continued)

Drug Sedation
Postural 
hypotension

Cardiac 
conduction 
disturbance

Anticholinergic 
effects

Nausea/ 
vomiting

Sexual 
dysfunction

Fluoxetine – – – – ++ +++

Fluvoxamine + – – – +++ +++

Paroxetine + – – + ++ +++

Sertraline – – – – ++ +++

Vilazodone – – – – + ++

Vortioxetine – + – – + +

Monoamine  
oxidase inhibitors

Isocarboxazid + ++ + ++ + +

Phenelzine + + + + + +

Tranylcypromine – + + + + +

Reversible inhibitor of  
monoamine oxidase A

Moclobemide – – – – + +

Key: Incidence/severity: +++, high; ++, moderate; +, low; –, very low/none.
* Hypertension reported.
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Anxiety spectrum disorders

Anxiety disorders can occur in isolation, be comorbid with other psychiatric disorders 
(particularly depression), be a consequence of physical illness such as thyrotoxicosis or 
be drug-induced (e.g. by caffeine). Comorbidity with other psychiatric disorders is very 
common.

These disorders tend to be chronic and treatment is often only partially successful. 
People with anxiety disorders may be especially prone to adverse effects.1 High initial 
doses of SSRIs in particular may be poorly tolerated, for example.

Benzodiazepines

Benzodiazepines provide rapid symptomatic relief from acute anxiety states.2 Nearly all 
guidelines and consensus statements recommend that this group of drugs should be 
used only to treat anxiety that is severe, disabling or subjecting the individual to extreme 
distress. Because of their potential to cause physical dependence and withdrawal symp-
toms, these drugs should be used at the lowest effective dose for the shortest period of 
time (maximum 4 weeks), while longer-term treatment strategies are put in place. For 
the majority of patients these recommendations are sensible and should be followed. A 
very small number of patients with severely disabling anxiety may benefit from long-
term treatment with a benzodiazepine and these patients should not normally be denied 
treatment. Benzodiazepines are, however, known to be over-prescribed in the long term 
for treatment of both anxiety3 and depression,4 perhaps especially in the USA, where 
attitudes to benzodiazepines differ markedly from other developed countries.5

In the UK, NICE recommends that benzodiazepines should not be used to treat 
panic disorder.6 In other countries, alprazolam is widely used for this indication. 
Benzodiazepines should be used with some care in post-traumatic stress disorder 
(PTSD).7

SSRIs/SNRIs

When used to treat generalised anxiety disorder (GAD), SSRIs should initially be 
prescribed at half the normal starting dose and titrated to the normal antidepressant 
dosage range as tolerated (initial worsening of anxiety may be seen when treatment 
is started).8 The same advice applies to the use of venlafaxine and duloxetine. Modest 
benefit is usually seen within 6 weeks and continues to increase over time.9 The opti-
mal duration of treatment has not been determined but should probably be at least 
1 year.10,11 Effective treatment of GAD may prevent the development of major 
depression.10

An early network meta-analysis suggested that fluoxetine is the most effective SSRI 
in GAD and sertraline the best tolerated.12 More recent analyses suggest that bupro-
pion13 or agomelatine14 is the most effective drug in GAD. Neither analysis found clear 
effects over placebo for lorazepam or vortioxetine.

When used to treat panic disorder, the same starting dose and dosage titration should 
be used as for GAD. Doses of clomipramine,15 citalopram16 and sertraline17 towards the 
bottom of the antidepressant range give the best balance between efficacy and adverse 
effects, whereas higher doses of paroxetine (≥40mg) may be required.18 Higher doses of 
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all drugs may be effective when standard doses have failed. Efficacy of SSRIs (but not 
SNRIs) increases across the licensed dose range in anxiety disorders.19 Onset of action 
may be as long as 6  weeks. Women may respond better to SSRIs than men.20 
Augmentation with clonazepam leads to a more rapid response but not a greater mag-
nitude of response overall.18 The optimal duration of treatment is unknown but should 
be at least 8 months.21 A large naturalistic study showed convincing evidence of benefit 
for at least 3 years.22 Less than half are likely to remain well after medication is 
withdrawn.23

Lower starting doses are also required in PTSD, although high doses (e.g. fluoxetine 
60mg) are usually required for full effect. Response is usually seen within 8 weeks, but 
can take up to 12 weeks.23 Treatment should be continued for at least 6 months and 
probably longer.11,24,25

Although the doses of SSRIs licensed for the treatment of obsessive compulsive disor-
der (OCD) are higher than those licensed for the treatment of depression (e.g. fluoxe-
tine 60mg, paroxetine 40–60mg), lower (standard antidepressant) doses may be 
effective, particularly for maintenance treatment.26 Initial response is usually slower to 
emerge than in depression (it can take 10–12 weeks). Dose should be increased to gain 
maximal benefit. Treatment should continue for at least 1 year.11 The relapse rate in 
those who continue treatment for 2 years is half that of those who stop treatment after 
initial response (25–40% vs 80%).27 In most people with OCD, the condition is persis-
tent and symptom severity fluctuates over time.28 Second-line treatment is usually the 
addition of either risperidone or aripiprazole. Very high doses of SSRIs have also been 
tried (e.g. 650mg/day sertraline), apparently without any major safety problems.29

Body dysmorphic disorder should be treated initially with CBT. If symptoms are 
moderate to severe, adding an SSRI may improve outcome.30 Buspirone may usefully 
augment the SSRI,30 although no RCT has been conducted.

Standard antidepressant starting doses are well tolerated in social phobia,31,32 and 
dosage titration may benefit some patients but is not always required. Some benefit is 
usually seen within 8 weeks and treatment should be continued for at least 1 year and 
probably longer.32 In the UK, NICE recommends CBT as first-line treatment for social 
anxiety.33

All patients treated with SSRIs should be monitored for the development of akathisia, 
increased anxiety and the emergence of suicidal ideation; the risk is greatest in those 
younger than 30 years, those with comorbid depression and those already known to be 
at higher risk of suicide.30,34

SSRIs should not be stopped abruptly, as patients with anxiety spectrum disorders 
are particularly sensitive to discontinuation symptoms (see section on stopping antide-
pressants in this chapter). The dose should be reduced as slowly as tolerated over 
several months.

Pregabalin

Pregabalin is licensed for the treatment of GAD. Several large RCTs have demonstrated 
its efficacy and tolerability and comparable speed of onset of action to a benzodiaze-
pine.2,35 The dose of pregabalin in GAD is initially 150mg, increased gradually to a 
maximum of 600mg in two to three divided doses. It is widely misused (often alongside 
opioids)36 and there is a significant risk of diversion.37 Pregabalin seems to worsen the 
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overdose toxicity of opiates.38 Pregabalin should not be stopped abruptly as it may 
precipitate a severe withdrawal syndrome that includes seizures.39

Psychological approaches

There is good evidence to support the efficacy of psychological interventions in anxiety 
spectrum disorders.11,40 Examples include exposure therapy in OCD and social phobia. 
Initial drug therapy may be required to help the patient become more receptive to psy-
chological input, although evidence to support this assumption is slim. Some studies 
suggest that optimal outcome is achieved by combining psychological and drug thera-
pies,6,41 but negative studies also exist.42,43

A discussion of the evidence base for psychological interventions is outside the scope 
of this text. It is recognised that for many patients psychological therapies are the 
appropriate first-line treatment, and this is supported by NICE.6

Summary of NICE guidelines for the treatment of GAD, panic disorder 
and OCD

■■ A ‘stepped care’ approach is recommended to help in choosing the most effective 
intervention for GAD,6 panic disorder6 and OCD.30

■■ A comprehensive assessment is recommended, which considers the degree of distress 
and functional impairment, the effect of any comorbid mental illness, substance mis-
use or medical condition, and past response to treatment.

■■ Treat the primary disorder first.
■■ Psychological therapy is more effective than pharmacological therapy and should be 
used as first-line therapy where possible. Details of the types of therapy recommended 
and their duration can be found in the NICE guidelines.

■■ Pharmacological therapy is also effective. Most evidence supports the use of the SSRIs 
(sertraline as first line).

■■ Provide information on the probable benefits and disadvantages of each mode of 
treatment.

■■ Consider combination therapy for complex anxiety disorders that are refractory to 
treatment.

Panic disorder

■■ Benzodiazepines should not be used except in a crisis.
■■ An SSRI should be used as first-line therapy. If SSRIs are contraindicated or there is 
no response, imipramine or clomipramine can be used.

■■ Self-help (based on CBT principles) should be encouraged, as should formal CBT.

GAD

■■ Benzodiazepines should not be used except for crises.
■■ An SSRI should be used as first-line treatment.
■■ SNRIs and pregabalin are second and third choices, respectively.
■■ High-intensity psychological intervention and self-help (based on CBT principles) 
should be encouraged.

■■ Antipsychotics should not be offered (presumably this includes quetiapine).
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OCD (where there is moderate or severe functional impairment)

■■ Use an SSRI or intensive CBT.
■■ Combine the SSRI and CBT if the response to a single strategy is suboptimal.
■■ Use clomipramine if SSRIs fail.
■■ If response is still suboptimal, add an antipsychotic or combine clomipramine and 
citalopram.

Boxes 3.6–3.10 give details of specific drugs used in anxiety spectrum disorders.

Box 3.6  Generalised anxiety disorder

Drug Comment

Crisis management

Benzodiazepines Normally for short-term use only, maximum 2–4 weeks, 
although some are of the opinion that risks are overstated44

First-line treatment (in order of preference)30

SSRIs
(up to maximum licensed dose)

May initially exacerbate symptoms. A lower starting dose is 
recommended. Fluoxetine and sertraline are preferred 
options.12 Vortioxetine may not be effective.45

SNRIs14

(up to maximum licensed dose)
May initially exacerbate symptoms. A lower starting dose is 
recommended.

Pregabalin
150–600mg/day in divided doses

Response may be seen in the first week of treatment.46 
Increasingly misused. Significant withdrawal syndrome. 
Overdose risk with opiates.

Second-line treatment (less well tolerated or weaker evidence base; no order of preference)

Agomelatine47

10–50mg/day
Agomelatine has been shown to prevent relapse over a 
6-month period48,49

Betablockers

Propranolol 40–120mg/day in divided doses Initiate at 40mg and titrate dose up to effect if needed. Useful 
for somatic symptoms, particularly tachycardia.50 Otherwise has 
limited efficacy. Highly toxic in overdose.51

Buspirone
15–60mg/day in divided doses

Has a delayed onset of action; takes up to 6 weeks to show 
equal efficacy to benzodiazepines52

Hydroxyzine
50–100mg/day in divided doses

Unclear that hydroxyzine is effective due to a direct anxiolytic 
effect or to a broader sedative effect53

Quetiapine
(MR, 50–300mg)

Recommended as monotherapy. Probably not effective as 
adjunctive therapy to SSRI/SNRI in treatment resistance.54

Tricyclic antidepressants

Clomipramine
50–250mg/day55–57

Initiate at 10mg/day and increase the dose gradually

Imipramine
75–200mg/day in divided doses58

Initiate at 25mg/day every 4 days and when at 100mg can 
increase in 50mg increments10

(Continued)
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Drug Comment

Monoamine oxidase inhibitors

Phenelzine
45–90mg/day in divided doses59

For mixed anxiety and depressive states. Patients need to avoid 
food high in tyramine.

Mirtazapine
15–30mg at night60,61

Experimental

Cannabidiol Large effect size62

Chamomile
220–1500mg/day

Two RCTs, one positive, one negative using standardised doses 
of chamomile and placebo63

Gingko biloba
240–480mg/day

One positive RCT using standardised doses of Gingko biloba 
and placebo64

Ketamine Seemingly rapidly effective65

Lavender oil preparation
80–160mg/day

Substantial supporting evidence66

Riluzole
50–100mg/day doses67

Liver function monitoring required

Box 3.7  Panic disorder

Drug Comment

Crisis management

Benzodiazepines Rapid effect although panic symptoms return quickly if the drug is 
withdrawn.68 NICE does not recommend.6 Cochrane lukewarm.69 
Probably the most effective treatment.70 Alprazolam is not 
superior to other benzodiazepines71 and its effects may have been 
overestimated.72

First-line treatment (in order of preference)6,73

SSRIs
(up to maximum licensed dose)

Therapeutic effect can be delayed (this applies to all 
antidepressants)74 and patients can experience an initial 
exacerbation of panic symptoms.6 Use supported by Cochrane75 
and a 2022 meta-analysis.76

Venlafaxine MR
75–225mg73

Initiate at 37.5mg for 7 days

(Continued)
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Drug Comment

Second-line treatment (less well tolerated or weak evidence base; no order of preference)

Mirtazapine
15–60mg/day77

A meta-analysis suggests that mirtazapine does not help with 
panic symptoms but with the anxiety associated with this 
disorder.73 Rather limited data overall.78

Moclobemide
300–600mg/day79

One fixed dose study of 450mg/day and one flexible dose study 
suggest efficacy.79,80 Brofaromine (a similar drug) is also effective.70

Monoamine oxidase inhibitors

Phenelzine
10–60mg/day74

No long-term studies; reserve for treatment-resistant cases due to 
poor tolerability74

Tricyclic antidepressants

Clomipramine
25–250mg/day74

Start with a low dose and increase dose according to response 
and tolerability. Good evidence of effectiveness.70

Imipramine
25–300mg/day74

Lofepramine
70–210mg/day in divided doses81

Experimental

Gabapentin
600–3600mg/day

One RCT showed no difference between gabapentin and placebo. 
However, significant improvement was demonstrated in the more 
severely ill.82

Inositol
12g/day83

One positive RCT in 21 patients. Equivalent to fluvoxamine in one 
study.84 Well tolerated.

Levetiracetam
250mg twice daily78

Usually well tolerated

Pindolol
7.5mg/day

Efficacy suggested in a small 21 patient RCT where 2.5mg tds was 
used to augment fluoxetine in treatment-resistant panic disorder85

Valproate
500–2250mg/day

Two very small positive open studies86,87

Hydrocortisone Only acute treatment shown to prevent development of 
post-traumatic stress disorder88
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Box 3.8  Post-traumatic stress disorder

Drug Comments

First-line treatment (in order of preference)
(Psychological approaches should be used before drug treatments)89,90

SSRIs
(up to maximum licensed doses)

Paroxetine, sertraline or fluoxetine are the preferred SSRIs.91,92 
Recommended by NICE.89 Good support but small effective size.93,94

Venlafaxine modified release
37.5–300mg95

Recommended by NICE89

Supported by meta-analyses93,96

Second-line treatment (less well tolerated or weak evidence base; no order of preference)

Antipsychotics May be effective for the intrusion symptoms (flashbacks and 
nightmares) but not the avoidance and hyperarousal symptoms of 
post-traumatic stress disorder. Studies done as monotherapy or as 
adjunctive treatment.97

Olanzapine
5–20mg

May be the most effective treatment96

Risperidone
0.5–6mg

Specifically mentioned by NICE89

Quetiapine
50–800mg98

More robust support than for risperidone93,96

Mirtazapine
15–45mg/day99

Recommended by NICE89

Second most effective drug in a network meta-analysis100

Monoamine oxidase inhibitors

Phenelzine
15–75mg/day101

Recommended by NICE89

Most effective drug in a network meta-analysis100

Prazosin
2–15mg at night102

For nightmares and sleep disturbances. Initiate at 1mg at night 
and titrate dose gradually to reduce the risk of hypotension. 
Supported by a systematic review103 and meta-analysis.93

Tricyclic antidepressants Start at a low dose and increase dose according to tolerability

Amitriptyline
50–300mg/day104

Recommended by NICE89

For all TCAs start at a low dose and increase dose according to 
tolerability

Imipramine
50–300mg/day

Best supporting evidence is for desipramine but this drug is not 
widely available100

Ketamine IV105,106 Rapid reduction in symptom severity suggested. Developing 
evidence showing acute and chronic efficacy.107–109

Experimental

Duloxetine
60–120mg

Two small open studies suggest efficacy. Start at 30mg for 
1 week110,111

Lamotrigine
up to 500mg/day

Small double-blind study in 15 patients112

MDMA-assisted therapy Developing database113

Phenytoin
plasma concentration 10–20ng/ml114

Open-label study in 12 patients

Valproate
up to 2.5g115

Probably not effective100

MAOI, monoamine oxidase inhibitor; MDMA, 3,4-methylenedioxymethamphetamine.
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Box 3.9  Obsessive–compulsive disorder

Drug Comments

First-line treatment (in order of preference)

Any SSRI41

(up to maximum licensed dose)
If the first SSRI is not tolerated or has a poor response an 
alternative SSRI may be tried30

Clomipramine
(up to 250mg)

Owing to poorer tolerability, recommended trying at least 
one SSRI first30

Second-line treatment (unlicensed or weaker evidence base; in no order of preference)

Add antipsychotic to SSRI
(low to moderate doses)116,117

Most evidence supports the use of aripiprazole or 
risperidone.116 Some evidence for haloperidol.117

Citalopram
40mg with clomipramine 150mg

Based on small randomised open-label study.118 
Recommended by NICE.30 ECG monitoring required.

Acetylcysteine119

(up to 2400mg/day added to SSRI or 
clomipramine)

GI adverse effects may be problematic. Two of five 
controlled studies negative. Pooled effect shows 
benefit.120

Lamotrigine
100mg+ added to SSRI121

Dose must be titrated gradually as indicated in the summary 
of product characteristics. May worsen OCD in some.122

Topiramate
up to 400mg added to SSRI123,124

Not well tolerated; suggested benefits for compulsion but 
not obsessions.123 Two trials found it ineffective125,126

Experimental

High-dose SSRIs Dose titrated gradually according to tolerability. ECG 
monitoring recommended. Higher doses have been safely 
used29 (e.g. sertraline 650mg, fluoxetine 120mg/day)

Escitalopram
25–50mg127

Sertraline
250–400mg128

Memantine Good evidence for 20mg/day added to SSRIs.129 Most 
effective add-on treatment in a 2023 meta-analysis.130

NSAIDs (e.g. celecoxib 400mg/day) Some supporting evidence126

Amantadine
200mg/day

One positive RCT131

SNRIs

Venlafaxine
up to 375mg132

Duloxetine
60mg133

Mirtazapine
30–60mg134

Small trial in 30 patients

5HT3 antagonists

Granisetron
1mg with fluvoxamine 200mg135

Some evidence for each drug but ondansetron may be 
the more effective130,137,138

Ondansetron
4mg with fluoxetine 20mg136

(Continued)
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Drug Comments

Pregabalin
75–225mg/day added to sertraline

One small positive RCT139

Riluzole
50mg bd added to existing drug treatment140

Variable results in early trials126

Anti-androgen – triptorelin
3.75mg IM every 4 weeks added to existing drug 
treatment141

Open-label study done in six men

Psilocybin Emerging evidence for effect142,143

IV treatment Quicker onset of action suggested compared with oral 
treatments

Clomipramine IV144 IV may be more effective than oral clomipramine

Ketamine IV145,146 Developing evidence base126

Once-weekly morphine
15–45mg added to existing drug treatment147

Small study involving 23 treatment-resistant patients. 
Positive effects were transient.

Box 3.10  Social phobia (social anxiety disorder)

Drug Comments

First line drug treatment148 (in order of preference)

SSRIs
(up to maximum licensed dose)

If no response to the first SSRI, try an alternative SSRI. 
Supporting meta-analyses for fluvoxamine149 and citalopram.150 
Emerging data for vilazodone.151

Venlafaxine modified release
75–225mg/day

Supporting meta-analysis152

Second line drug treatment (less well tolerated or weaker evidence base, no order of preference)

Olanzapine
5–20mg153

Few studies with antipsychotics. Most evidence with olanzapine.

Atenolol
25–100mg/day

Reduces autonomic symptoms in performance situations.153 
Probably not effective in social phobia.154

Benzodiazepines: Helpful on prn basis. Most evidence for treatment with 
clonazepam and bromazepam. Switching an SSRI to venlafaxine 
no more effective than adding clonazepam to SSRI.155Clonazepam

0.3–6mg/day153

Sertraline plus clonazepam
up to 3mg/day155

Gabapentin
900–3600mg/day153

(Continued)
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Benzodiazepines in the treatment of psychiatric disorders

Benzodiazepines have a valid place in the treatment of some forms of epilepsy and 
severe muscle spasm, and as premedication agents in some surgical procedures. 
However, the vast majority of prescriptions are written for their hypnotic and anxio-
lytic effects. They are also used for rapid tranquillisation and, usually as adjuncts, in the 
treatment of depression and schizophrenia. Benzodiazepines are commonly both pre-
scribed and misused. A European study found that almost 10% of adults had taken a 
benzodiazepine over the previous year1 and a 2019 US study reported past-year usage 
of 12.6% among adults.2 Generally speaking, the use of benzodiazepines in psychiatric 
disorders has gradually become less supportable over the past few decades.3

Benzodiazepines are sometimes divided into two groups depending on their half-life: 
hypnotics (short half-life) or anxiolytics (long half-life), although there are many excep-
tions (for example, nitrazepam and alprazolam, respectively).

Anxiolytic effect

Benzodiazepines reduce pathological anxiety, agitation and tension. Although useful in 
the short-term management of generalised anxiety disorder,4 either alone or to augment 
SSRIs, benzodiazepines are associated with tolerance and withdrawal. Despite aware-
ness of this, many patients continue to take these drugs for years5 with unknown ben-
efits and many likely harms. Most authorities agree that, where a benzodiazepine is 
prescribed, this should not routinely be for longer than 4 weeks.6

In the UK, NICE recommends that benzodiazepines should not be used in patients 
with generalised anxiety disorder except as a short-term measure during crisis.7 Evidence 
is mixed in other anxiety disorders, and potential benefits should be viewed in the con-
text of the known problems associated with benzodiazepine use. A small number of 
trials report the efficacy of benzodiazepines in social anxiety disorder.8 Benzodiazepines 
are useful in the short-term treatment of panic disorders,9,10 but little is known about 
their efficacy and safety with long-term use.10,11 Benzodiazepines are, with some excep-
tions, relatively ineffective in the treatment of PTSD12,13 or phobias.14

Hypnotic effect

Benzodiazepines are effective hypnotics but they inhibit rapid eye movement (REM) 
sleep and REM rebound is seen when they are discontinued.14 There is a debate over the 
clinical significance of this property.15

Benzodiazepines are effective in the short term.16 RCTs support the effectiveness of Z 
hypnotics over a period of at least 6 months,17 but it is unclear if this holds true for 
benzodiazepine hypnotics. Intermittent use probably extends the period over which 
benzodiazepines are effective as hypnotics.

Physical causes (pain, dyspnoea, etc.) or substance misuse (most commonly high caf-
feine consumption) should always be excluded before a hypnotic drug is prescribed. 
Where possible, behavioural therapies (e.g. CBT for insomnia or sleep restriction) 
should be offered before prescribing hypnotics.17 A high proportion of hospitalised 
patients are prescribed hypnotics.18,19 These drugs should not be routinely continued at 
discharge.
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Use in depression

Benzodiazepines are not a treatment for major depressive illness. The only meta-analysis 
conducted found no advantage for benzodiazepines over placebo in depression.20 
However, there is some evidence that benzodiazepines may be helpful in preventing 
relapse of psychotic depression.21 Combining benzodiazepines with antidepressants 
during the early phase of antidepressant treatment (1–4 weeks) may improve depres-
sion to a greater extent than antidepressants alone.22 This improvement is not main-
tened with longer-term treatment.22 In the UK, the National Service Framework for 
Mental Health23 at one time emphasised this point by including a requirement that GPs 
audit the ratio of benzodiazepines to antidepressants prescribed in their practice. NICE 
suggests that a benzodiazepine may be helpful for up to 2 weeks early in treatment, 
particularly in combination with an SSRI (to help with sleep and the management of 
SSRI-induced agitation).7 Use beyond this timeframe is discouraged. Limiting initial 
supply quantities to short periods (1–7 days) may reduce the risk of patients becoming 
long-term users of benzodiazepines.24

Use in psychosis

Benzodiazepines are commonly used for rapid tranquillisation, either alone or in com-
bination with an antipsychotic.25 However, a Cochrane review concluded that there is 
no convincing evidence that combining an antipsychotic and a benzodiazepine offers 
any advantage over the use of antipsychotics or benzodiazepines alone.26

A further Cochrane review in schizophrenia concluded that there are no proven ben-
efits, outside short-term sedation.27 In contrast, another systematic review using differ-
ent outcome measures found superiority over placebo for global, psychiatric and 
behavioural outcomes, but inferiority to antipsychotics on longer-term global out-
comes.28 A significant minority of patients with established psychotic illness fail to 
respond adequately to antipsychotics alone, and this can result in benzodiazepines 
being prescribed on a chronic basis.29 There is, however, no evidence to support benzo-
diazepine augmentation of antipsychotics in schizophrenia and use should be reserved 
for the short-term sedation of acutely agitated patients.30 Evidence supporting the use 
of benzodiazepines in tardive dyskinesia is weak31 but these drugs remain a treatment 
option in this condition.

Adverse effects

Headaches, confusion, ataxia, dysarthria, blurred vision, GI disturbances, jaundice and 
paradoxical excitement are all possible adverse effects. Benzodiazepines impair cogni-
tion, and long-term use has been associated with a range of cognitive deficits (e.g. 
memory, attention and processing speed), which may persist after withdrawal.32,33 The 
use of benzodiazepines has been associated with at least a 50% increase in the risk of 
hip fracture in the elderly.34 This is probably because benzodiazepines increase the risk 
of falls. Benzodiazepines often cause anterograde amnesia and can adversely affect driv-
ing performance.35,36 Benzodiazepines can also cause disinhibition (see section on ben-
zodiazepines and disinhibition in this chapter). Benzodiazepines have been linked to 
aggressive behaviour, although the association is modest and possibly related to dose 
and personality factors.37
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Epidemiological research has linked benzodiazepine prescribing to serious medical 
conditions including dementia, infections and cancer.38–41 However, a causal relation-
ship has not been established and evidence is conflicting.39,41 All studies in this area are 
confounded by the failure to include illicit use of benzodiazepines.

Respiratory depression is rare with oral therapy but is possible when parenteral 
routes are used.25 Buccal and intranasal administration may also cause respiratory 
depression.42,43 The use of the specific benzodiazepine antagonist flumazenil is effective 
in reversing respiratory25 depression but is not without risk (e.g. convulsions and 
arrhythmia, particularly in mixed overdoses with TCAs) so selective use is recom-
mended.44 Flumazenil has a much shorter half-life than many benzodiazepines, making 
close observation of the patient essential for several hours after administration.

Intravenous injections of benzodiazepine can be painful and can lead to thrombo-
phlebitis because of the low water solubility of benzodiazepines, so it is necessary to use 
solvents in the preparation of injectable forms. Diazepam is available in emulsion form 
(Diazemuls® in the UK) to overcome these problems.

Drug interactions

Benzodiazepines do not induce microsomal enzymes and so do not frequently precipi-
tate pharmacokinetic interactions with any other drugs. Most benzodiazepines are 
metabolised by CYP3A4, which is inhibited by erythromycin, several SSRIs and keto-
conazole. It is theoretically possible that co-administration of these drugs will result in 
higher serum levels of benzodiazepines. Pharmacodynamic interactions (usually 
increased sedation) can occur. Benzodiazepines are associated with an important inter-
action with methadone (see Chapter 5) and should be used with caution in patients 
prescribed clozapine (increased risk of cardiopulmonary depression) and not at all with 
intramuscular olanzapine.
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Benzodiazepines, z-drugs and gabapentinoids: dependence, 
withdrawal effects and discontinuation

In most developed countries, the use of benzodiazepines or z-drugs is restricted to a 
maximum 2–4  weeks.1–3 However, long-term use remains common in the UK, with 
300,000 adults taking either a benzodiazepine or z-drug for more than 12 months.4 
Most guidelines, including NICE in the UK, recommend that people on long-term ben-
zodiazepines or z-drugs should be advised to stop because of tolerance to these drugs 
(which can develop after 2–4 weeks) because physical dependence (distinct from addic-
tion) is likely to develop, and because of numerous adverse effects (Box 3.11).5

Gabapentinoids (GABA analogues) can also cause addiction, physical dependence 
and withdrawal over the same period.6–8 In total, 1.5 million people in England are 
prescribed gabapentinoids,9 and the number of prescriptions for these medications rose 
seven-fold between 2010 and 2020.10

Further details on withdrawal effects and safe deprescribing of these drug classes are 
outlined in the companion to this text, the Maudsley Deprescribing Guidelines: 
Antidepressants, Benzodiazepines, Gabapentinoids and Z-drugs.11

Physical dependence on these classes of drugs does not require misuse, abuse or addic-
tion but simply repeated exposure.12 The vast majority of people who experience with-
drawal effects are taking drugs as prescribed by their physician (so-called ‘iatrogenic 
dependence’). This is distinct from addiction, which involves craving and compulsion, 
and can be associated with misuse and abuse, occurring only in 2% of patients.12

Box 3.11  Adverse effects of benzodiazepines

Emotional13

Reactions which can be mistaken for a  
psychiatric disorder14

■■ Depression/dysphoria
■■ Numbness/emotional anaesthesia
■■ Anxiety/phobias/panic
■■ Anger/irritability/mood lability
■■ Excitement/euphoria

■■ Agitation
■■ Emotional lability
■■ Restlessness
■■ Inter-dose withdrawal

Physical13 Cognitive*15–17

■■ Motor incoordination/ataxia
■■ Dizziness
■■ Slurred speech
■■ Sensory alterations (tinnitus/strange tastes/ 
paraesthesia/numbness/burning)

■■ Rash
■■ Autonomic dysfunction (tachycardia/bradycardia/ 
diaphoresis/hypotension/hypertension)

■■ Deficits in memory
■■ Deficits in attention
■■ Increased reaction time
■■ Motor incoordination
■■ Drowsiness
■■ Nightmares/intrusive thoughts
■■ Impaired judgement
■■ Perceptual illusions/hallucinations

Increased morbidity16,17 Behavioural13

■■ Increased risk of motor vehicle accidents
■■ Higher risk of falls (elderly)
■■ Delirium (elderly)
■■ ? Dementia
■■ ? Cancer
■■ ? Infections

■■ Insomnia
■■ Avoidance/agoraphobia
■■ Appetite/weight (anorexia, weight gain)
■■ Impulsivity/disinhibition
■■ Suicidality
■■ Aggression

* Some of these impairments can persist after discontinuation.
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Long-term use of benzodiazepines is associated with a number of problems (Box 3.10). 
Patients may be unaware of problems and may only appreciate the issue after stopping 
the drug.18 Long-term z-drug use is associated with similar risks.19 Gabapentinoids have 
been linked to increased risk of suicide, unintentional overdose, road traffic accidents, 
and head and body injuries,20 suggesting that limitation of their long-term use may be 
prudent.

Withdrawal symptoms

Stopping these medications is often difficult (Box 3.12). One study found that 90% of 
patients experience withdrawal symptoms on stopping benzodiazepines, with 32% of 
people on long half-life benzodiazepines and 42% of people on short half-life benzodi-
azepines unable to cease their medication because of withdrawal symptoms.21 Short-
acting drugs such as lorazepam are associated with more severe problems on withdrawal 
than longer-acting drugs such as diazepam.22,23 As these drugs are somewhat ineffective 
for anxiety and insomnia in the long term, symptoms that arise on stopping are perhaps 
just as likely to be withdrawal symptoms as opposed to relapse (though symptoms can 
be similar).24 Mental state often improves after withdrawal symptoms abate.25 Some of 
the worst consequences of benzodiazepine withdrawal are akathisia and new-onset 
suicidality, which are poorly recognised and often misdiagnosed.11

Withdrawal symptoms can last days or weeks but, for some people, they can last 
longer than a year, especially in the case of long-term use,22,25 as highlighted by an FDA 
black box warning.26 This is called a ‘protracted withdrawal syndrome’.27 The long-
lasting effects on the nervous system, months or years after stopping benzodiazepines, 
have been termed ‘benzodiazepine-induced neural dysfunction’.28

Box 3.12  Withdrawal effects from benzodiazepines29,30

Physical Psychological

■■ Stiffness
■■ Fatigue and weakness
■■ GI disturbance
■■ Paraesthesia
■■ Flu-like symptoms
■■ Visual disturbances
■■ Sensory hypersensitivity
■■ Convulsions*
■■ Cognitive impairment
■■ Impaired memory
■■ Tremor
■■ Dizziness
■■ Muscle spasms/cramps
■■ Chest pain
■■ Hypertension
■■ Tachycardia
■■ Photophobia
■■ Confusion, delirium*
■■ Akathisia

■■ Anxiety/insomnia
■■ Terror/panic attacks
■■ Nightmares
■■ Depersonalisation/derealisation
■■ Delusions and hallucinations
■■ Depression
■■ Psychosis*
■■ Mood instability
■■ Paranoia
■■ Obsessive-compulsive symptoms
■■ Suicidal ideation
■■ Mania

* Usually only from very rapid withdrawal.
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Stopping benzodiazepines

If the patient is in agreement, benzodiazepines should be withdrawn. Tapering can be 
difficult and should not be imposed on a patient against their will. A cluster randomised 
trial supports the effectiveness of a face-to-face educational intervention.31 Continuing 
support can be required to prepare a patient for withdrawal and to support them 
through the process (e.g. psychological therapies or self-help groups).32

Dosage reduction (tapering)

Gradual reduction of benzodiazepine dose reduces the intensity of withdrawal symp-
toms by giving time for neural adaptations to the drug to resolve.24 Meta-analysis has 
confirmed that gradual dose reduction (‘tapering’) improves drug cessation rates com-
pared with routine clinical care.33 Most studies find that a gradual withdrawal over at 
least 10 weeks is most successful in achieving cessation,34 although many patients will 
require considerably longer (sometimes several years). Sudden benzodiazepine with-
drawal has potentially fatal consequences, so tapering is always advisable.

Direct taper or switching to diazepam?

Patients who take short- or intermediate-acting benzodiazepines can be tapered off 
these drugs directly but more than once-a-day dosing might be required.

An alternative approach is to switch to an equivalent dose of diazepam, which has 
a long half-life and therefore might provoke less severe withdrawal.22,29 Some patients 
report withdrawal symptoms from abrupt switches to diazepam and so a stepwise 
switch is probably prudent. Cochrane is lukewarm about switching to diazepam.34 
Approximate ‘diazepam equivalent’35 doses are shown in Table 3.24. Owing to indi-
vidual differences some patients may require more or less diazepam to control with-
drawal symptoms.

The list in Table 3.24 is an approximate guide only and adjustments should be made 
to manage withdrawal symptoms for the individual.11 Extra precautions apply in 

Table 3.24  Approximate ‘diazepam equivalent’ doses.35

Drug Dose

Chlordiazepoxide 25mg

Clonazepam 0.5mg

Diazepam 10mg

Lorazepam 1mg

Lormetazepam 1–2mg

Nitrazepam 10mg

Oxazepam 20mg

Temazepam 20mg
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patients with hepatic dysfunction, as diazepam and other longer-acting drugs may accu-
mulate to toxic levels.

Pattern of tapering

The relationship between dose of benzodiazepines and their effect on their principal 
target, the GABA-A receptor, is hyperbolic, as dictated by the law of mass action, with 
the following implications:

■■ Reducing dose by fixed amounts (e.g. 12.5mg in Figure 3.5a) will give rise to increas-
ingly large reductions in GABA-A occupancy.

■■ This is consistent with clinical observation that withdrawal symptoms are non-
linearly related to dose reduction (e.g. a 1mg reduction of diazepam is tolerable from 
20mg but intolerable from 5mg).36

■■ Reducing the diazepam dose by 5mg from 50mg will cause a reduction of 2.3 per-
centage points of GABA-A occupancy, but a 5mg reduction from 5mg will cause a 
reduction of 18.3 percentage points.

In order to reduce the dose of benzodiazepines by equal amounts of effect at their 
major target, hyperbolically reducing doses are required (Figure 3.5b):

■■ This means that the size of dose reductions should be smaller and smaller as the total 
dose gets smaller.

■■ In practice, these reductions can be most easily calculated based on a proportion of 
the most recent dose (an exponential pattern): for example, reductions of 10% of the 
most recent dose every month (so that reductions become smaller and smaller as total 
dose reduces).

Final doses before complete cessation may need to be very small (e.g. less than 1mg 
of diazepam equivalent).
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Figure 3.5  (a) Linear reductions of dose cause increasingly large reductions in effect on GABA-A receptor occupancy. 
(b) Reducing effect on GABA-A receptors by even amounts requires hyperbolically reducing doses of diazepam. 
Note how small the final doses will be required to be to prevent too large a final ‘step down’. Source: Adapted from 
Brouillet et al. (1991).37
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Practical application of these principles

Before tapering

■■ All patients should be informed of the risk of withdrawal symptoms on stopping any 
benzodiazepine, z-drug or gabapentinoid.

■■ The patient should be warned not to stop benzodiazepines abruptly, because this can 
cause seizures and can be fatal, and may be the method most likely to give rise to 
severe and long-lasting withdrawal symptoms.

■■ Although stopping benzodiazepines can cause unpleasant symptoms, if tapering is 
gradual and careful the process can be tolerable. Reassurance may be required for 
those that have rapidly tapered in the past.

■■ Most long-term users take months or years to taper. However, rate of reduction 
should be determined by what is tolerable for the patient, not externally imposed 
timetables.

■■ Preparation for benzodiazepine tapering may be required (e.g. lightening work or 
family duties or bolstering of non-pharmacological coping skills).32,38

■■ Gradual dose reduction is the most evidenced approach to cessation, with weaker 
evidence for adjunctive psychological interventions (relaxation, CBT).33

■■ Familiarity with the wide variety of withdrawal symptoms may help to mitigate 
unnecessary anxiety when symptoms arise.

The process of tapering

■■ Reductions in dosing for patients may be broadly risk stratified:
■■ for low-risk patients (<6 months’ use, long half-life benzodiazepine, no experience 
of significant withdrawal in the past), a test reduction could be made of 10–20%

■■ for high-risk patients (>6 months use, short half-life benzodiazepine, past history of 
withdrawal symptoms), a test reduction of 5–10% could be recommended.

■■ Reductions should be made according to a proportion (e.g. 10%) of the last dose. 
This means that the reductions recommended will become smaller and smaller as the 
total dose is lowered. Most long-term users will be able to proceed between a rate of 
about 5–10% of their most recent dose per month (or perhaps more quickly).

■■ After reduction withdrawal symptoms should be monitored for 2–4 weeks, or until 
symptoms have resolved. Monitoring may take the form of simple measures of symp-
toms each day (e.g. out of 10) or using standardised benzodiazepine withdrawal 
scales.

■■ Further reduction should be titrated to the tolerability of this experience.

Troubleshooting

■■ If significant withdrawal symptoms emerge at any point, either hold the current dose 
to allow symptoms to resolve or, if that is intolerable, increase to the last dose at 
which the symptoms were tolerable and remain there until symptoms resolve. After 
stabilisation, tapering will need to be more gradual, with reductions being made in 
smaller amounts.

■■ The experience of distressing withdrawal symptoms does not necessarily indicate that 
a patient cannot stop benzodiazepines but that they will need to taper more slowly, 
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with smaller reductions than they have been undertaking (some need to taper at less 
than 5% of the most recent dose per month).

■■ At very small doses, liquid formulations or specially compounded formulations may 
be required to allow small reductions.11 Off-label options such as crushing and sus-
pending tablets are sometimes used.11

■■ Final doses before completely stopping the drug for some people will need to be very 
small to avoid a larger reduction in effect on the brain (e.g. as low as 0.1mg of 
diazepam).11

Further details of this process are provided in the Maudsley Deprescribing 
Guidelines.11

Reduction schedules

A guide to diazepam dose reductions:

■■ Reduce by 5–10mg/day every 2–4 weeks, down to a daily dose of 50mg.

■■ Reduce by 2–5mg/day every 2–4 weeks, down to a daily dose of 20mg.

■■ Reduce by 1–2mg/day every 2–4 weeks, down to a daily dose of 10mg.

■■ Reduce by 0.5–1mg/day every 2–4 weeks, down to a daily dose of 5mg.

■■ Reduce by 0.25–0.5mg/day every 2–4 weeks, down to a daily dose of 2.5mg.

■■ Reduce by 0.1–0.25mg/day every 2–4 weeks until stopped.

Tapering other drug classes

The same principles apply to tapering z-drugs or gabapentinoids. Gabapentinoids can 
cause severe withdrawal effects, although there is wide inter-individual variation. 
Tolerance and withdrawal are reported, even after brief or intermittent use for z-drugs 
as well.39,40 Tapering according to a similar exponential scheme may be required for 
cessation. Again, specific reduction schedules for all licensed benzodiazepines, gabapen-
tinoids and z-drugs are provided in the Maudsley Deprescribing Guidelines.11
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Benzodiazepines and disinhibition

Unexpected increases in aggressive or impulsive behaviour secondary to drug treatment 
are usually called disinhibitory or paradoxical reactions. These reactions may include 
acute excitement, hyperactivity, increased anxiety, vivid dreams, sexual disinhibition, 
aggression, hostility and rage. Examples of causative agents include amfetamines, meth-
ylphenidate, benzodiazepines and alcohol. Paradoxical reactions are an important con-
sideration with benzodiazepines because these drugs are used to sedate and tranquillise – a 
paradoxical reaction is thus the polar opposite of the desired effect. These reactions are 
also a major problem in general medicine, where drugs such as midazolam are widely 
used for conscious sedation. In intensive care medicine, benzodiazepine-related disinhi-
bition can be difficult to distinguish from hyperactive delirium.1

How common are disinhibitory reactions with benzodiazepines?

The incidence of disinhibitory reactions varies widely depending on the population 
studied (see ‘Who is at risk?’ below). For example, a meta-analysis of benzodiazepine 
RCTs that included many hundreds of patients with a wide range of diagnoses reported 
an incidence of less than 1% (the same as placebo).2 Similarly, an analysis of behav-
ioural disinhibition frequency in a psychiatric unit found no difference between those 
treated with benzodiazepines and those not.3 However, a Norwegian study that reported 
on 415 cases of ‘driving under the influence’, in which flunitrazepam was the sole sub-
stance implicated, found that 6% of adverse effects could be described as disinhibitory 
reactions.4 An RCT that recruited patients with panic disorder reported an incidence of 
disinhibition of 13%.5 Authors of case series (often describing use in high-risk patients) 
reported rates of 10–20%,2 and an RCT that included patients with borderline person-
ality disorder reported a rate of 58%.6 Most recently, a study of the use of parenteral 
midazolam for bronchoscopy found that almost 20% of patients exhibited moderate or 
severe disinhibition.7

Disinhibition is rather problematic to define, so incident rates are correspondingly 
difficult to determine. Aggression may be considered to be a disinhibition reaction but 
not defined as disinhibition per se. Aggression is robustly linked to benzodiazepine use 
both in the long term and after exposure to a single dose.8,9

Other GABA agonists, particularly zolpidem, have also been linked to disinhibition 
associated with somnambulism, automatism, amnesia and mania.10–13

Who is at risk?

Those at risk include people who have learning disabilities, neurological disorders or 
CNS degenerative diseases,14 those who are young (children or adolescents) or 
elderly,14–17 have a history of aggression or poor impulse control,6,18 or are at increased 
risk of experiencing a disinhibitory reaction. The risk is further increased if the benzo-
diazepine is a high-potency drug (i.e. is active in doses below 1–2mg), has a short half-
life, is given in a high dose or is administered intravenously.14,19–21 Some people may be 
genetically predisposed to disinhibition reactions.22

Combinations of risk factors are clearly important. Low-risk long-acting benzodiaz-
epines may cause disinhibition in high-risk populations such as children;17 higher-risk, 
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short-acting drugs given intravenously are extremely likely to cause disinhibition in 
personality disorder.

What is the mechanism?

Various theories of the mechanism have been proposed.19,23–25 First, the anxiolytic and 
amnesic properties of benzodiazepines may lead to a loss of the restraint that governs 
normal social behaviour. Second, the sedative and amnesic properties of benzodiaz-
epines may lead to a reduced ability to concentrate on the external social cues that 
guide appropriate behaviour. Last, benzodiazepine-mediated increases in GABA neuro-
transmission may lead to a reduction in the restraining influence of the cortex, resulting 
in untrammelled excitement, anxiety and hostility.

Flumazenil is usually used to reverse benzodiazepine sedation and respiratory depres-
sion, but it is also effective in treating disinhibition reactions.26

Subjective reports

People who take benzodiazepines rate themselves as being more tolerant and friendly, 
but respond more to provocation than patients treated with placebo.27 People with 
impulse control problems who take benzodiazepines may self-report feelings of power 
and overwhelming self-esteem.18 Psychology rating scales demonstrate increased sug-
gestibility, failure to recognise anger in others and reduced ability to recognise social 
cues. The patient is usually completely unaware that their behaviour is bizarre or that 
it is the result of drug-induced disinhibition.

Clinical implications

Benzodiazepines are frequently used in rapid tranquillisation and the short-term man-
agement of disturbed behaviour. For the vast majority of treatment episodes, benzodiaz-
epines produce sedation and reductions in anxiety and aggression. It is important to be 
aware, nonetheless, of their propensity to cause paradoxical disinhibitory reactions.

Suspected paradoxical reactions should be clearly documented in the clinical notes. 
In extreme cases, flumazenil can be used to reverse the reaction although its use is not 
without its own dangers (agitation, arrythmia, convulsions).28 If the benzodiazepine 
was prescribed to control acute behavioural disturbance, future episodes should be 
managed with antipsychotic drugs29 or other non-benzodiazepine sedatives.

Paradoxical disinhibitory/aggressive outbursts in the context of benzodiazepine use:

■■ Rare in the general population but more frequent in people with impulse control problems or 
central nervous system damage and in the very young or very old.

■■ Most often associated with high oral doses of high-potency drugs or with any dose of any drug 
administered parenterally.

■■ Usually occur in response to (often very mild) provocation, the exact nature of which is not always 
obvious to others.

■■ Recognised by others but often not by the sufferers, who often believe that they are friendly and 
tolerant.
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Premenstrual syndrome

Premenstrual syndrome (PMS) is a collection of mood and physical symptoms occur-
ring during the luteal phase of the menstrual cycle. There are several definitions for 
PMS, which are differentiated by the severity of symptoms required. Premenstrual dys-
phoric disorder (PMDD), recently added to ICD-11,1 exists at the more severe end of 
the diagnostic spectrum (see Craig et al. 20192 for review).

Pharmacological management of PMDD

The pharmacological management of PMDD can be divided into hormonal and non-
hormonal treatments (Figure 3.6).

Non-hormonal

Guidelines published by the Royal College of Obstetricians and Gynaecologists in the 
UK3 recommend SSRIs as first-line treatment. This is supported by a meta-analysis, 
which found similar efficacy between different SSRIs.4 Intermittent, luteal phase dosing 
of SSRIs has been reported to be as effective as continuous prescribing.5 During inter-
mittent dosing, SSRIs appear to directly promote the conversion of progesterone to 
allopregnanolone (i.e. an allosteric modulator of the GABA-A receptor).6

Hormonal

The combined oral contraceptive pill (COCP) is another first-line treatment. It can be 
prescribed cyclically or back to back (typically for 3 months) to avoid symptoms associ-
ated with hormone withdrawal.7 A 2021 meta-analysis reported that COCPs improved 
overall premenstrual symptomatology but not premenstrual depressive symptoms.8 
There is no evidence of one COCP being more efficacious than any other.

Diagnosis of PMDD/severe PMS

Non-hormonal Hormonal
Choice of treatment 
governed by patient

preference

Psychiatric and 
hormonal treatments 

may be used in 
conjunction

SSRI
(continuous or

intermittent dosing)

Combined oral
contraceptive

(cyclical or continuous
prescribing)

Transdermal estradiol +
progestogenic

protection if patient
has uterus

GnRH analogue ±
 addback hormonal

treatment

Treatment of any 
comorbid 

psychiatric disorder

Figure 3.6  The pharmacological management of premenstrual dysphoric disorder.
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If COCPs are ineffective, not tolerated, or contraindicated, a second-line approach is 
to prescribe continuous percutaneous bioidentical estradiol (i.e. implants or transder-
mal preparations).9 In patients with a uterus, combination with a progestogen is 
required to reduce the risk of endometrial hyperplasia.

Gonadotrophin-releasing hormone agonists lead to (reversible) medical menopause. 
This can be used as a diagnostic test for PMDD and/or to determine the likely benefits 
of a hysterectomy and oophorectomy. Owing to the adverse effects typically associated 
with acute menopause, an ‘addback’ regime of estradiol alone or combined with a pro-
gestogen is required (i.e. dependent on whether the woman has a uterus).
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Chapter 4

Introduction

Mental and behavioural problems caused by psychoactive substance use are common. 
The World Health Organization (WHO) in the ICD-111 identifies acute intoxication, 
harmful use, dependence syndrome, withdrawal state (with or without delirium), 
substance-induced psychotic disorder, substance-induced amnesic disorder, other mental 
and behavioural disorders and unspecified mental and behavioural disorders as substance-
related disorders. A wide range of psychoactive substances may be problematic including 
alcohol, opioids, benzodiazepines, gamma-hydroxybutyrate/gamma-butyrolactone 
(GHB/GBL), stimulants, new psychoactive substances (NPS) (including cathinones, 
synthetic cannabinoids and phenylethylamines), khat, nitrates, hallucinogens, anabolic 
steroids, nitazenes and tobacco.

Substance misuse is frequently seen in people with severe mental illness (so-called 
dual diagnosis) and personality disorder. In many adult psychiatry settings, dual diag-
nosis is the norm rather than the exception. In many parts of the world substance mis-
use services may be provided separately from general psychiatric services. The model of 
care in most addiction services means that patients who are not motivated to engage 
will not be assertively treated and followed up. Dual diagnosis teams are not universally 
available, resulting in suboptimal treatment of substance misuse for many patients with 
mental illness.2

According to the ICD-11, dependence syndrome is ‘a cluster of physiological, 
behavioural, and cognitive phenomena in which the use of a substance or a class of 
substances takes on a much higher priority for a given individual than other behaviours 
that once had greater value’. A definite diagnosis of dependence should only be made if 
at least three of the following have been present together in the last year:

■■ compulsion to take substance
■■ difficulties controlling substance-taking behaviour
■■ physiological withdrawal state
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■■ evidence of tolerance
■■ neglect of alternative interests
■■ persistent use despite harm.

Substance use disorders should generally be treated with a combination of psychoso-
cial and pharmacological interventions. This chapter concentrates on pharmacological 
interventions for alcohol, opioids and nicotine use. Treatments for people misusing 
benzodiazepines, GHB/GBL and stimulants are discussed briefly. Note that various 
National Institute for Health and Care Excellence (NICE) guidelines and technology 
appraisals and Department of Health substance misuse guidelines (the ‘Orange Book’)3 
provide a comprehensive overview of treatment options. UK national guidance on the 
treatment of alcohol-related problems is awaiting publication at the time of writing.4
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Alcohol dependence

In the UK 1 unit of alcohol is 10mL of ethanol or 1L of 1% alcohol. For example, 
250mL of wine that is 10% alcohol contains 2.5 units. In the USA, one drink is defined 
as 14g (17.7mL) of ethanol (1.77 UK units). Other countries use somewhat different 
definitions based on volume or mass of alcohol.

The UK Department of Health has given the following advice and recommendations 
to minimise the health risks from alcohol consumption:1

■■ No more than 14 units should be consumed per week on a regular basis. This applies 
to both men and women.

■■ Harm is minimised when these units are spread across 3 or more days.
■■ Heavy, single-occasion drinking is associated with risk of harm, injury and accidents.
■■ The consumption of any volume of alcohol is still associated with a number of 
illnesses such as cancers of the throat, mouth and breast.

■■ There are no completely safe levels of drinking during pregnancy and precautionary 
avoidance of alcohol is recommended to reduce risk of harm to the baby.

Assessment and brief structured intervention

The UK NICE guideline on the diagnosis, assessment and management of harmful 
drinking and alcohol dependence recommends that staff working in services that 
might encounter problem drinkers should be competent in identifying and assessing 
harmful drinking and alcohol dependence.2 The NICE public health guideline on 
reducing harmful drinking3 recommends a session of brief structured advice based 
on FRAMES principles (feedback, responsibility, advice, menu, empathy, self-
efficacy) as a useful intervention for everyone at increased risk of alcohol-related 
problems.

Where consumption above recommended levels has been identified, a more detailed clini-
cal assessment is required. Depending on the context, this could include the following:

■■ History of alcohol use, including daily consumption and recent patterns of drinking.
■■ History of previous episodes of alcohol withdrawal.
■■ Time of most recent drink.
■■ Collateral history from a family member or carer.
■■ Other drug (illicit and prescribed) use.
■■ Severity of dependence and of withdrawal symptoms.
■■ Coexisting medical and psychiatric problems.
■■ Physical examination including cognitive function.
■■ Breathalyser: absolute breath alcohol level and whether rising or falling (take at least 
20 minutes after last drink to avoid falsely high readings from the mouth, and 1 hour 
later).

■■ Laboratory investigations: full blood count (FBC), urea and electrolytes (U&E), liver 
function tests (LFTs), international normalised ratio (INR), prothrombin time (PT) 
and urinary drug screen.
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The following structured assessment tools are recommended:2

■■ The Alcohol Use Disorders Identification Test (AUDIT)4 questionnaire is a 10-item 
questionnaire which is useful as a screening tool in those identified as being at 
increasing risk. Questions 1–3 address the quantity of alcohol consumed, 4–6 the 
signs and symptoms of dependence and 7–10 the behaviours and symptoms associ-
ated with harmful alcohol use. Each question is scored 0–4, giving a maximum 
total score of 40. A score of 8 or more is suggestive of hazardous or harmful alco-
hol use. Hazardous drinking = consumption of alcohol likely to cause harm. 
Harmful drinking = consumption already causing mental or physical health 
problems.

■■ The Severity of Alcohol Dependence Questionnaire (SADQ)5 is a more detailed 20-item 
questionnaire with the score on each item ranging from 0 to 3, giving a maximum total 
score of 60.

Severity of alcohol dependence

Mild = SADQ score of 15 or less

Moderate = SADQ score 15–30

Severe = SADQ score >30

Alcohol withdrawal

In alcohol-dependent drinkers, the central nervous system (CNS) has adjusted to the 
constant presence of alcohol in the body (neuroadaptation). When the blood alcohol 
concentration (BAC) is suddenly lowered, the brain remains in a hyper-excited state, 
resulting in the withdrawal syndrome (Tables 4.1 and 4.2). There is no evidence to sup-
port prophylactic use of additional anticonvulsant medication to prevent seizures in 
high-risk individuals.

Table 4.1  Mild alcohol withdrawal.

Mild alcohol withdrawal 
manifestations

Usual timing of onset after 
last drink Other information

Agitation/anxiety/irritability
Tremor of hands, tongue, eyelids
Sweating
Nausea/vomiting/diarrhoea
Fever
Tachycardia
Systolic hypertension
General malaise

Onset at 3–12 hours
Peak at 24–48 hours
Duration up to 14 days

Symptoms are non-specific
Absence does not exclude withdrawal
May commence before blood alcohol 
levels reach zero

Management
■■ May be self-limiting but mitigated with adequate benzodiazepine cover and supportive treatment.
■■ Monitor vital signs. Use a withdrawal assessment scale.
■■ See Table 4.2 for the various benzodiazepine regimens recommended.
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Table 4.2  Severe alcohol withdrawal.

Severe alcohol withdrawal complications

Usual timing 
of onset after 
last drink Other information

Generalised seizures 12–18 hours May commence 
before blood alcohol 
levels reach zero

Management
■■ The occurrence of a first seizure during medically assisted withdrawal requires investigation to rule out organic 
disease or idiopathic epilepsy.

■■ A meta-analysis of trials assessing the efficacy of drugs preventing alcohol withdrawal seizures demonstrated 
that benzodiazepines, particularly long-acting preparations such as diazepam, significantly reduced seizures de 
novo.6,7

■■ Long-acting benzodiazepine is recommended as prophylaxis in those with a previous history of seizures.8

■■ Some anticonvulsants are as effective as benzodiazepines, with some units recommending carbamazepine 
loading in patients with untreated epilepsy, or where seizures have occurred despite adequate benzodiazepine 
loading.6

■■ Phenytoin does not prevent alcohol withdrawal-related seizures when used on its own or in combination with 
benzodiazepines.9 There is no need to continue anticonvulsants long term when used to prevent seizures in 
alcohol withdrawal.9

Delirium tremens
Clouding of consciousness/confusion
Vivid hallucinations, particularly in visual and tactile modalities
Marked tremor

Other clinical features also include: autonomic hyperactivity 
(tachycardia, hypertension, sweating and fever), paranoid delusions, 
agitation and insomnia

Prodromal symptoms include: night-time insomnia, restlessness, fear 
and confusion

Risk factors: severe alcohol dependence, self-detoxification without 
medical input, multiple previous admissions for alcohol withdrawal, 
concurrent medical illness, previous history of delirium tremens and 
alcohol withdrawal seizures, low potassium, low magnesium, thiamine 
deficiency, inadequately treated withdrawal

Recognition is important because treatment is different from delirium 
arising from other causes; delirium tremens needs larger doses of 
benzodiazepines and more caution with antipsychotics

3–4 days
(72–96 hours)

Develops in 3–5% of 
those admitted to 
hospital for alcohol 
withdrawal
A medical emergency
Mortality 10–20% if 
untreated

Management
■■ Delirium tremens is a medical emergency and requires prompt transfer to a general hospital,9 preferably to a 
high-dependency setting.10,11
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Pharmacologically assisted withdrawal (alcohol detoxification)

Alcohol withdrawal is associated with significant morbidity and mortality when improp-
erly managed.

Pharmacologically assisted withdrawal is likely to be needed when:

■■ there has been regular consumption of >15 units/day
■■ AUDIT score >20
■■ there is a history of significant withdrawal symptoms.

Symptom scales can be helpful in determining the amount of pharmacological sup-
port required to manage withdrawal symptoms. The Clinical Institute Withdrawal 
Assessment of Alcohol Scale Revised (CIWA-Ar)12 (Figure 4.1) and Short Alcohol 
Withdrawal Scale (SAWS)13 (Table  4.3) are both 10-item scales that can be com-
pleted in around 5 minutes. The CIWA-Ar is an objective scale and the SAWS is a 
self-complete tool. A CIWA-Ar score >10 or a SAWS score >12 should prompt 
assisted withdrawal.

Community detoxification is usually possible when:

■■ There is a supervising carer, ideally 24 hours a day throughout the duration of the 
detoxification process.

■■ The treatment plan has been agreed with the patient, their carer and their GP.
■■ A contingency plan has been agreed with the patient, their carer and their GP.
■■ The patient is able to pick up medication daily and be reviewed by professionals 
regularly throughout the process.

■■ Out-patient/community-based programmes including psychosocial support are 
available.

Community detoxification should be stopped if the patient resumes drinking or fails 
to engage with the agreed treatment plan.

In-patient detoxification is likely to be required if:

■■ Regular consumption is >30 units/day.
■■ SADQ >30 (severe dependence).
■■ There is a history of seizures or delirium tremens.
■■ The patient is a minor or an older adult.
■■ There is current benzodiazepine use in combination with alcohol.
■■ Substances other than alcohol are also being misused.
■■ There is comorbid mental or physical illness, learning disability or cognitive 
impairment.

■■ The patient is pregnant.
■■ The patient is homeless or has no social support.
■■ There is a history of failed community detoxification.

In certain situations, there may be a clinical justification for undertaking a commu-
nity detoxification in these patients, however the reasons must be clear and the decision 
made by an experienced clinician.
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Patient:__________________________ Date: ________________
Time: _______________

Pulse or heart rate, taken for 1 minute:_________________________
Blood pressure:______

NAUSEA AND VOMITING – Ask ‘Do you feel sick to your 
stomach? Have you vomited?’ Observation.
0 – no nausea and no vomiting
1 – mild nausea with no vomiting
2
3
4 – intermittent nausea with dry heaves
5
6
7 – constant nausea, frequent dry heaves and vomiting

TACTILE DISTURBANCES – Ask ‘Have you any itching, pins and 

(24 hours clock, midnight = 00:00)

needles sensations, any burning, any numbness, or do you feel bugs 
crawling on or under your skin?’ Observation.
0 – none
1 – very mild itching, pins and needles, burning or
numbness
2 – mild itching, pins and needles, burning or numbness
3 – moderate itching, pins and needles, burning or
numbness
4 – moderately severe hallucinations
5 – severe hallucinations
6 – extremely severe hallucinations
7 – continuous hallucinations

TREMOR – Arms extended and �ngers spread apart. 
Observation.
0 – no tremor
1 – not visible, but can be felt �ngertip to �ngertip
2
3
4 – moderate, with patient’s arms extended
5
6
7 – severe, even with arms not extended

AUDITORY DISTURBANCES – Ask ‘Are you more aware of sounds 
around you? Are they harsh? Do they frighten you? Are you hearing 
anything that is disturbing to you? Are you hearing things you know 
are not there?’ Observation.
0 – not present
1 – very mild harshness or ability to frighten
2 – mild harshness or ability to frighten
3 – moderate harshness or ability to frighten
4 – moderately severe hallucinations
5 – severe hallucinations
6 – extremely severe hallucinations
7 – continuous hallucinations

PAROXYSMAL SWEATS – Observation.
0 – no sweat visible
1 – barely perceptible sweating, palms moist
2
3
4 – beads of sweat obvious on forehead
5
6
7 – drenching sweats

VISUAL DISTURBANCES – Ask ‘Does the light appear to be too bright? 
Is its colour different? Does it hurt your eyes? Are you seeing anything 
that is disturbing to you? Are you seeing things you know are not 
there?’ Observation.
0 – not present
1 – very mild sensitivity
2 – mild sensitivity
3 – moderate sensitivity
4 – moderately severe hallucinations
5 – severe hallucinations
6 – extremely severe hallucinations
7 – continuous hallucinations

ANXIETY – Ask ‘Do you feel nervous?’ Observation.
0 – no anxiety, at ease
1 – mild anxious
2
3
4 – moderately anxious, or guarded, so anxiety is inferred
5
6
7 – equivalent to acute panic states as seen in severe 
delirium or acute schizophrenic reactions

HEADACHE, FULLNESS IN HEAD – Ask ‘Does your head feel 
different? Does it feel like there is a band around your head?’ Do not 
rate for dizziness or light-headedness. Otherwise, rate severity.
0 – not present
1 – very mild
2 – mild
3 – moderate
4 – moderately severe
5 – severe
6 – very severe
7 – extremely severe

AGITATION – Observation.
0 – normal activity
1 – somewhat more than normal activity
2
3
4 – moderately �dgety and restless
5
6
7 – paces back and forth during most of the interview,
or constantly thrashes about

ORIENTATION AND CLOUDING OF SENSORIUM – Ask ‘What day is 
this? Where are you? Who am I?’
0 – oriented and can do serial additions
1 – cannot do serial additions or is uncertain about date
2 – disoriented for date by no more than 2 calendar days
3 – disoriented for date by more than 2 calendar days
4 – disoriented for place or person

Scores
≤10 – mild withdrawal (do not need additional medication)
≤15 – moderate withdrawal
>15 – severe withdrawal

Total CIWA-Ar score ______
Rater’s initials ______
Maximum possible score 67

Figure 4.1  Clinical Institute Withdrawal Assessment of Alcohol Scale, Revised (CIWA-Ar).12 The CIWA-Ar is not 
copyrighted and may be reproduced freely.
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Benzodiazepines are the treatment of choice for alcohol withdrawal. They exhibit cross-
tolerance with alcohol and have anticonvulsant properties. Their use is supported by 
NICE guidelines,2,14 a Cochrane systematic review7 and British Association for 
Psychopharmacology guidelines.9 Parenteral thiamine (vitamin B1) and other vitamin 

Table 4.4  Alcohol withdrawal treatment interventions – a summary.

Severity
Supportive/
medical care

Pharmacotherapy 
for neuroadaptation 
reversal

Thiamine 
supplementation Setting

Mild
CIWA-Ar ≤10

Moderate- to 
high-level supportive 
care, little if any 
medical care 
required

Little to none required
Simple remedies only 
(see below)

Oral likely to be 
sufficient if patient is 
well nourished

Home

Moderate
CIWA-Ar ≤15

Moderate- to 
high-level supportive 
care, little medical 
care required

Little to none required 
Symptomatic 
treatment only

Intramuscular thiamine 
should be offered if the 
patient is malnourished 
followed by oral 
supplementation

Home or 
community 
team

Severe
CIWA-Ar >15

High-level 
supportive care plus 
medical monitoring

Symptomatic and 
substitution treatment 
(chlordiazepoxide) 
probably required

Intramuscular thiamine 
should be offered 
followed by oral 
supplementation

Community 
team or 
hospital

CIWA-Ar >10 + 
comorbid 
alcohol-related 
medical problems

High-level 
supportive care plus 
specialist medical 
care

Symptomatic and 
substitution 
treatments usually 
required

Intramuscular thiamine 
followed by oral 
supplementation

Hospital

Table 4.3  Short Alcohol Withdrawal Scale (SAWS).13

None (0) Mild (1) Moderate (2) Severe (3)

Anxious

Sleep disturbance

Problems with memory

Nausea

Restless

Tremor (shakes)

Feeling confused

Sweating

Miserable

Heart pounding
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replacement is an important adjunctive treatment for the prophylaxis and/or treatment of 
Wernicke–Korsakoff syndrome and other vitamin-related neuropsychiatric conditions.

In the UK, chlordiazepoxide is the benzodiazepine used for most patients in most 
centres as it is considered to have a relatively low dependence-forming potential. Some 
centres use diazepam. A short-acting benzodiazepine such as oxazepam or lorazepam 
may be used in individuals with impaired liver function or those who potentially may 
metabolise medication more slowly, such as older people.

There are three types of assisted withdrawal regimens: fixed-dose reduction (the 
most common in non-specialist settings), variable-dose reduction (usually results in less 
benzodiazepine being administered but best reserved for settings where staff have spe-
cialist skills in managing alcohol withdrawal) and finally front-loading (infrequently 
used, and reserved for severe alcohol withdrawal).2,9 Assisted withdrawal regimens 
should never be started if the blood alcohol concentration is very high or is still rising. 
Monitor patients for oversedation/respiratory depression.

Fixed-dose reduction regimen

Fixed-dose regimens can be used in community or non-specialist in-patient/residential 
settings for uncomplicated patients. Patients should be started on a dose of benzodiaz-
epine selected after an assessment of the severity of alcohol dependence (clinical history, 
number of units per drinking day and score on the SADQ). With respect to chlordiaz-
epoxide, a general rule of thumb is that the starting dose can be estimated from current 
alcohol consumption. For example, if 20 units/day are being consumed, the starting 
dose should be 20mg four times a day. The dose is then tapered to zero over 5–10 days. 
Alcohol withdrawal symptoms should be monitored using a validated instrument such 
as the CIWA-Ar12 or SAWS.13

Mild alcohol dependence usually requires very small doses of chlordiazepoxide or 
else may be managed without medication.

For moderate alcohol dependence, a typical regimen might be 10–20mg chlordiaze-
poxide four times a day, reducing gradually over 5–7 days (Table 4.5). This duration of 
treatment is usually adequate and longer treatment is rarely helpful or necessary. It is 
advisable to monitor withdrawal and BAC daily before providing the day’s medication. 
This may mean that community pharmacologically assisted alcohol withdrawals should 
start on a Monday and last for 5 days.

Table 4.5  Moderate alcohol dependence: example of a 
fixed-dose chlordiazepoxide treatment regimen.

Day Dose Total daily dose (mg)

1 20mg four times a day 80

2 15mg four times a day 60

3 10mg four times a day 40

4 5mg four times a day 20

5 5mg twice a day 10
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Severe alcohol dependence usually requires in-patient treatment for assisted 
withdrawal because of the significant risk of life-threatening complications. However, 
there are rare occasions where a pragmatic community approach is required. In such 
situations, the decision to undertake a community-assisted withdrawal must be made 
by an experienced clinician. Intensive daily monitoring is advised for the first 2–3 days. 
This may require special arrangements over a weekend.

Prescribing should not start if the patient is intoxicated. In such circumstances, they 
should be reviewed at the earliest opportunity when not intoxicated. The dose of 
benzodiazepine may need to be reduced over a 7–10-day period in this group (occasion-
ally longer if dependence is very severe or there is a history of complications during 
previous detoxifications) (Table 4.6).

Symptom-triggered regimen

This should be reserved for managing assisted withdrawal in specialist alcohol in-patient 
or residential settings. Regular monitoring is required (e.g. pulse, blood pressure, 
temperature and level of consciousness). Medication is only given when withdrawal 
symptoms are observed as determined using CIWA-Ar, SAWS or an alternative validated 
measure. Symptom-triggered therapy is generally used in patients without a history of 
complications. A typical symptom-triggered regimen would be chlordiazepoxide 
20–30mg hourly as needed. The total dose given each day would be expected to decrease 
from day 2 onwards. It is common for symptom-triggered treatment to last only 24–48 
hours before switching to an individualised fixed-dose reducing schedule. Occasionally 
(e.g. in delirium tremens) the flexible regimen may need to be prolonged beyond the 
first 24 hours.

Table 4.6  Severe alcohol dependence: example of a fixed-dose chlordiazepoxide regimen.

Day Dose Total daily dose (mg)

  1 (first 24 hours) 40mg four times a day + 40mg when necessary 200

2 40mg four times a day 160

3 30mg four times a day 120

4 25mg four times a day 100

5 20mg four times a day 80

6 15mg four times a day 60

7 10mg four times a day 40

8 10mg four times a day 30

9 5mg four times a day 20

10 10mg at night 10

Example of a symptom-triggered chlordiazepoxide regimen2

■■ Days 1–5: 20–30mg chlordiazepoxide as needed, up to hourly, based on symptoms
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Carbamazepine is an alternative to a benzodiazepine for managing withdrawal in 
situations where benzodiazepines are not a safe first-line option.15,16 Examples include:

■■ A history of adverse reaction or allergy to benzodiazepine drugs.
■■ A preference for carbamazepine because of a history of harmful or dependent use of 
benzodiazepines.

Wernicke’s encephalopathy

Wernicke’s encephalopathy is an acute neuropsychiatric condition caused by thiamine 
deficiency. In alcohol dependence, thiamine deficiency is secondary to both reduced 
dietary intake and reduced absorption.

Risk factors for Wernicke’s encephalopathy in alcohol dependence are:16

■■ acute withdrawal
■■ malnourishment
■■ decompensated liver disease
■■ emergency department attendance
■■ hospitalisation for comorbidity
■■ homelessness
■■ memory disturbance
■■ peripheral neuropathy
■■ previous history of Wernicke’s encephalopathy.

The ‘classic’ triad of ophthalmoplegia, ataxia and confusion is rarely present in 
Wernicke’s encephalopathy, and the syndrome is much more common than is recog-
nised. A presumptive diagnosis of Wernicke’s encephalopathy should therefore be made 
in any patient undergoing detoxification who experiences any of the following signs:

■■ ataxia
■■ hypothermia
■■ hypotension
■■ confusion
■■ ophthalmoplegia/nystagmus
■■ memory disturbance
■■ unconsciousness/coma.

Any history of malnutrition, recent weight loss, vomiting or diarrhoea or peripheral 
neuropathy should also be taken into consideration.17

Prophylactic thiamine

Low-risk drinkers without neuropsychiatric complications and with an adequate diet 
should be offered oral thiamine. The dose should be 300mg daily during assisted alco-
hol withdrawal and periods of continued alcohol intake.9 As thiamine is required to 
utilise glucose, a glucose load in a thiamine-deficient patient can precipitate Wernicke’s 
encephalopathy.
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Parenteral thiamine

Historically it has been advised that patients undergoing in-patient detoxification should 
be given parenteral thiamine as prophylaxis against Wernike’s encephalopathy.2,9,18,19 In 
many countries, there are no licensed forms of parenteral thiamine available.

In the UK, NICE20 recommends offering prophylactic parenteral thiamine followed 
by oral thiamine to those defined as ‘harmful or dependent drinkers’ if they are also 
known to:

■■ be malnourished or at risk of malnourishment or
■■ have decompensated liver disease

and in addition:

■■ they attend an emergency department or
■■ are admitted to hospital with an acute injury or illness.

People at high risk of Wernicke’s encephalopathy can have a range of conditions, 
including:

■■ significant weight loss
■■ poor diet
■■ low body mass index (BMI) (<18)
■■ other signs of malnutrition.

Consider offering prophylactic parenteral thiamine to people at high risk following 
the dosing below.

If Wernicke’s encephalopathy is suspected the patient should be transferred to a 
medical unit where intravenous thiamine can be administered. If untreated, Wernicke’s 
encephalopathy progresses to Korsakoff’s syndrome (permanent memory impairment, 
confabulation, confusion and personality changes).

Treatment of somatic symptoms

Somatic complaints are common during assisted withdrawal. Table  4.7 lists some 
remedies.

Community setting doses

■■ Give intramuscular thiamine 200–300mg once daily for at least 3 days

Hospital setting doses

■■ Give intramuscular or intravenous thiamine 200–300mg once daily for 3–5 days with daily 
review and monitoring for emergent signs of Wernicke’s encephalopathy



Addictions and substance misuse 489

C
H

A
PT

ER
 4

Relapse prevention

There is no place for the continued use of benzodiazepines beyond treatment of the acute 
alcohol withdrawal syndrome. Acamprosate and supervised disulfiram are licensed in some 
countries for the treatment of alcohol dependence and may be offered in combination with 
psychosocial treatment.2 Treatment should be initiated by a specialist service. After 12 weeks, 
transfer of the prescribing to primary care may be appropriate, although specialist care may 
continue. Naltrexone is also recommended as an adjunct in the treatment of moderate and 
severe alcohol dependence.2 As it does not have marketing authorisation for the treatment 
of alcohol dependence in some countries, informed consent should be sought and docu-
mented prior to commencing treatment. A large number of new and repurposed agents are 
undergoing evaluation for the treatment of alcohol use disorder (AUD).21,22

Acamprosate

Acamprosate is a synthetic taurine analogue that acts as a functional glutamatergic 
N-methyl-D-aspartate (NMDA) antagonist and also increases gamma-aminobutyric 
acid (GABA) function. The number needed to treat (NNT) for the maintenance of 
abstinence has been calculated as 9–11.9 Acamprosate should be initiated as soon as 
possible after abstinence has been achieved although the British Association for 
Psychopharmacology consensus guidelines11 recommend that acamprosate should be 
started during detoxification because of its potential neuroprotective effect. In the UK, 
NICE2 recommends that acamprosate should be continued for up to 6 months, with 
regular (monthly) supervision (Box 4.1). The summary of product characteristics (SPC) 
recommends that it is given for 1 year.

Box 4.1  Acamprosate: NICE Clinical guideline 115 (2011)2,23

Acamprosate should be offered for relapse prevention in moderately to severely dependent drinkers, 
in combination with psychosocial treatment. It should be prescribed for up to 6 months, or longer 
for those who perceive benefit and wish to continue taking it. The dose is 1998mg daily (666mg 
three times per day) for individuals over 60kg. For those under 60kg, the dose is 1332mg daily. 
Treatment should be stopped in those who continue to drink for 4–6 weeks after starting the drug.

Table 4.7  Treatment of somatic symptoms.

Symptom Recommended treatment

Dehydration Ensure adequate fluid intake in order to maintain hydration and electrolyte balance; 
dehydration can precipitate life-threatening cardiac arrhythmia

Pain Paracetamol (acetaminophen)

Nausea and vomiting Metoclopramide 10mg or prochlorperazine 5mg 4–6 hourly

Diarrhoea Diphenoxylate and atropine (Lomotil) or loperamide

Skin itching Occurs commonly and not only in individuals with alcoholic liver disease: use oral 
antihistamines
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Acamprosate is relatively well tolerated. Adverse effects include diarrhoea, abdominal 
pain, nausea, vomiting and pruritis.2 It is contraindicated in severe renal or hepatic 
impairment, thus baseline liver and kidney function tests should be performed before 
commencing treatment. Acamprosate should be avoided in individuals who are pregnant 
or breastfeeding.

Naltrexone

Opioid blockade prevents increased dopaminergic activity after the consumption of 
alcohol, thus reducing its rewarding effects. Naltrexone, a non-selective opioid 
receptor antagonist, significantly reduces relapse to heavy drinking.2,24 Although 
early trials used a dose of 50mg/day, later US studies have used 100mg/day. In the 
UK the usual dose is 50mg/day with a trial dose of 25mg for 2 days to evaluate for 
adverse effects (Box 4.2).

Naltrexone is well tolerated but adverse effects include nausea (especially in the early 
stages of treatment), headache, abdominal pain, reduced appetite and tiredness. A com-
prehensive medical assessment should be carried out prior to commencing naltrexone, 
together with baseline renal and liver function tests. Naltrexone can be started when 
patients are still drinking or during medically assisted withdrawal. There is no clear evi-
dence as to the optimal duration of treatment but 6 months appears to be an appropriate 
period with follow-up, including monitoring liver function.9

Patients on naltrexone should not be given opioid agonist drugs for analgesia, 
non-opioid analgesics should be used instead. In the event that opioid analgesia is nec-
essary, it can be instituted 48–72 hours after cessation of naltrexone. Hepatotoxicity 
has been described with high doses of naltrexone, so use should probably be avoided in 
acute liver failure.25

Long-acting injectable naltrexone has been developed to improve compliance.26 
Adverse effects are similar to those seen with the oral preparation.27 In the UK, 
NICE concluded that the initial evidence was encouraging but not enough to 
support routine use.

Nalmefene

Nalmefene is also an opioid antagonist, recommended by NICE as an option for 
reducing alcohol consumption in people with alcohol dependence.2,24 It has been 
shown in one meta-analysis to be superior to naltrexone in reducing heavy drinking.28 

Box 4.2  Naltrexone: NICE Clinical guideline 115 (2011)2,24

Naltrexone (50mg/day) should be offered for relapse prevention in moderately to severely dependent 
drinkers in combination with psychosocial treatment. It should be prescribed for up to 6 months, or 
longer for those who perceive benefit and wish to continue taking it. Treatment should be stopped 
in those who continue to drink for 4–6 weeks after starting the drug or in those who feel unwell 
while taking it.
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However, use of nalmefene remains controversial, with another meta-analysis 
suggesting that nalmefene had only limited efficacy in reducing alcohol consumption 
and that its value in treating alcohol addiction and relapse prevention is not fully 
established.29 Nalmefene’s efficacy is better than placebo30 but its place in therapy has 
yet to be established.

Disulfiram (Antabuse)

Disulfiram is a second-line treatment for those with moderate or severe alcohol depend-
ence who have successfully completed withdrawal and want to maintain abstinence.31 
It  acts by inhibiting the enzyme aldehyde dehydrogenase, thus preventing complete 
metabolism of alcohol in the liver. This results in an accumulation of the toxic intermedi-
ate product, acetaldehyde, which causes the alcohol–disulfiram reaction, acting as a 
deterrent for further alcohol use (Table 4.8). Supervised medication optimises compliance 
and contributes to effectiveness.

The intensity of the intolerance reaction is dose-dependent, with regard to both the 
amount of alcohol consumed and the dose of disulfiram. However, it is thought that 
much of the therapeutic effect is mediated by the mental anticipation of the aversive 
reaction, rather than the pharmacological action itself. Sudden death can occur but is 
more prevalent at disulfiram doses above 1000mg.31 With this in mind, the value of 
prescribing higher doses of disulfiram must be carefully considered.

The first dose is usually 800mg, reducing to 100–200mg daily for maintenance. In 
comorbid alcohol and cocaine dependence doses of 500mg daily have been given. 
Halitosis is a common adverse effect. If there is a sudden onset of jaundice (signalling 
the rare complication of hepatotoxicity), the patient should stop the drug and seek 
urgent medical attention.

The evidence for disulfiram is weaker than for acamprosate and naltrexone2 although 
its effect size may be greater.32 In the UK, NICE recommends its use ‘as a second-line 
option for moderate to severe alcohol dependence for patients who are not suitable for 
acamprosate or naltrexone or have a specified preference for disulfiram and who aim 
to stay abstinent from alcohol’ (Box 4.3).2

Table 4.8  The alcohol–disulfiram reaction.

Mild alcohol–disulfiram 
reaction

Severe alcohol–disulfiram 
reaction Contraindications

Facial flushing
Sweating
Nausea
Hyperventilation
Dyspnea
Tachycardia
Hypotenision

Acute heart failure
Myocardial infarction
Arrhythmias
Bradycardia
Respiratory depression
Severe hypotension

Ingestion of alcohol within the previous 
24 hours
Cardiac failure
Coronary artery disease
Hypertension
Cerebrovascular disease
Pregnancy
Breastfeeding
Liver disease
Peripheral neuropathy
Severe mental illness
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Baclofen

Baclofen is a GABA-B agonist that does not have a licence for use in alcohol 
dependence but is nevertheless used by some clinicians as second-line treatment for 
those who have not responded to either naltrexone or acamprosate, or where there 
are contraindications for first-line treatment. A 2023 Cochrane review suggested that 
baclofen may help people with AUD in maintaining abstinence, particularly in people 
who are already detoxified.33 A 2022  meta-analysis32 also suggested baclofen is 
effective but is associated with higher rates of adverse effects including depression, 
vertigo, somnolence, numbness and muscle rigidity.

Antiseizure medications

There is currently insufficient evidence to support the use of antiseizure medications in 
the treatment of alcohol dependence, although they may reduce the number of drinks 
per drinking day compared with placebo.34 The majority of the research has been 
carried out on topiramate. Topiramate acts as a GABA/glutamate modulator that has 
demonstrated safety and efficacy in reducing heavy drinking in patients without AUD.35 
It may as effective as naltrexone in AUD.36

There have been fewer studies on gabapentin,37 valproate and levetiracetam.30 
Although these drugs have been used elsewhere in the world, they are not routinely 
used in the UK owing to lack of evidence and concerns regarding safety profiles for 
both gabapentin and valproate.

Pregnancy and alcohol use

Evidence indicates that alcohol consumption during pregnancy may cause harm to the 
fetus. The Department of Health advises that women should not drink any alcohol at 
all during pregnancy.1 Drinking even 1–2 units/day during pregnancy can increase the 
risk of having a preterm, low birthweight or small for gestational age baby.

For alcohol-dependent pregnant women who have withdrawal symptoms, pharma-
cological cover for detoxification should be offered, ideally in an in-patient setting in 
collaboration with an antenatal team. The timing of detoxification in relation to the 
trimester of pregnancy should be risk-assessed against continued alcohol consumption 
and risks to the fetus.9 Chlordiazepoxide has been suggested as being unlikely to pose 
a substantial risk, however dose-dependent malformations have been observed.11 
The  UK Teratology Information Service (UKTIS)38 provides national advice for 

Box 4.3  Disulfiram: NICE Clinical guideline 115 (2011)2

Disulfiram should be considered in combination with a psychological intervention for patients who 
wish to achieve abstinence, but for whom acamprosate or naltrexone are not suitable. Treatment 
should be started at least 24 hours after the last drink and should be overseen by a family member 
or carer. Monitoring is recommended every 2 weeks for the first 2 months, then monthly for the 
following 4 months. Medical monitoring should be continued at 6-monthly intervals after the first 
6 months. Patients must not consume any alcohol while taking disulfiram.
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healthcare professionals and likes to follow up on pregnancies that require alcohol 
detoxification. Specialist advice should always be sought. (See also Chapter  7.) 
No relapse prevention medication has been evaluated in pregnancy.9

Children and adolescents

The number of young people who are dependent and needing pharmacotherapy is 
small, but for those who are dependent there should be a lower threshold for admission 
to hospital. Doses of chlordiazepoxide for medically assisted withdrawal may need to 
be adjusted, but the general principles of withdrawal management are the same as for 
adults. All young people should have a full health screen carried out routinely to allow 
identification of physical and mental health problems. Relapse prevention medications 
are not licensed in the under 18 population due to lack of evidence. The evidence base 
for acamprosate, naltrexone and disulfiram in 16–19-year-olds is evolving,9 but 
naltrexone is best supported in this age group.39–41

Older adults

For older adults, there should be a lower threshold for hospital admission for medically 
assisted alcohol withdrawal.2 Benzodiazepines remain the treatment of choice but they 
may need to be prescribed in lower doses and in some situations shorter acting drugs 
may be preferred.9 All older adults with AUD should have full routine health screens to 
identify physical and mental health problems. The evidence base for pharmacotherapy 
of AUD in older people is limited.42

Concurrent alcohol and substance use disorders

Where alcohol and drug use disorders are comorbid, treat both conditions actively.2

Coexisting alcohol and benzodiazepine dependence

This is best managed with one benzodiazepine, either chlordiazepoxide or diazepam. 
The starting dose should take into account the requirements for medically assisted 
alcohol withdrawal and the typical daily equivalent dose of the relevant 
benzodiazepine(s).2,43 In-patient treatment should be carried out over a 2–3-week 
period, possibly longer.2

Coexisting alcohol dependence and cocaine use

In comorbid cocaine/alcohol dependence, naltrexone 150mg/day resulted in reduced 
cocaine and alcohol use in men but not in women.44 Topiramate seems ineffective.45

Coexisting alcohol and opioid dependence

Both conditions should be treated and attention paid to the increased mortality of 
individuals withdrawing from both drugs.
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Coexisting alcohol and nicotine dependence

Encourage individuals to stop smoking. Refer for smoking cessation in primary care 
and other settings. In in-patient settings offer nicotine patches/inhalator during 
assisted alcohol withdrawal. Always promote vaping as a safer alternative to tobacco 
smoking.

Comorbid mental health disorders in AUD

People with AUD often present with other mental health disorders, particularly anxiety 
and depression. Public Health England has described it as ‘the norm rather than the 
exception’ and encourages a collaborative, effective and flexible approach between 
front-line services, stating that it is ‘everyone’s job’ and that there is ‘no wrong door’.46

Substance use disorders, including AUD, should never be a reason to exclude a patient 
from crisis or specialist psychiatric services after completion of detoxification.

Depression in AUD

Depressive and anxiety symptoms occur commonly during alcohol withdrawal, but 
usually diminish by the 3rd or 4th week of abstinence. Meta-analyses suggest that anti-
depressants with mixed pharmacology (the tricyclics imipramine or trimipramine) per-
form better than selective serotonin reuptake inhibitors (SSRIs; fluoxetine or sertraline) 
in reducing depressive symptoms in individuals with AUD, but the antidepressant effect 
is modest.2,9,47,48 Trazodone may also be effective.49 A greater antidepressant effect was 
seen if the diagnosis of depression was made after at least 1 week of abstinence, thus 
excluding those with affective symptoms caused by alcohol withdrawal. There is 
stronger evidence for depression categorised as independent rather than substance-
induced.36 As treatment effects are masked by comparatively large placebo effects, 
which conceal improvements that would otherwise be attributed to medication, there is 
a need for larger randomised, placebo-controlled trials. Despite the evidence for tricy-
clics, they are rarely used in clinical practice because of their potential for cardiotoxicity 
and toxicity in overdose.50 SSRIs may not be effective in depression in AUD and may 
worsen drinking behaviour.51

Relapse prevention medication should be considered in combination with anti
depressants. Pettinati et al.52 showed that the combination of sertraline (200mg/day) 
with naltrexone (100mg/day) had superior outcomes – improved drinking outcomes 
and better mood – compared with placebo and compared with each drug alone. In 
contrast, citalopram showed no benefit when added to naltrexone.53

Secondary analyses of acamprosate and naltrexone trials suggest that:

■■ Acamprosate has an indirect modest beneficial effect on depression via increasing 
abstinence.

■■ In depressed alcohol-dependent patients, the combination of naltrexone and an anti-
depressant may be better than either drug alone,9 but findings are not consistent.53

Ketamine is an emerging treatment for AUD54 and may be helpful in comorbid 
depression.
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Bipolar affective disorder in AUD

Bipolar patients tend to use alcohol to reduce symptoms of anxiety and depression, and 
comorbid AUD is common. Where there is comorbidity, it is important to treat the dif-
ferent phases of bipolar disorder as recommended elsewhere. It may be worth adding 
sodium valproate to lithium as the combination is associated with better drinking out-
comes than lithium alone. However, the combination did not confer any extra benefit 
than lithium alone in improving mood (see British Association for Psychopharmacology 
consensus 2012).9 In those who continue to drink, electrolyte imbalance may precipi-
tate lithium toxicity. Lithium is probably best avoided completely in binge drinkers. 
Adding quetiapine to lithium or valproate has no effect.55

Naltrexone should be offered early to help bipolar patients reduce their alcohol con-
sumption.9 If naltrexone is not effective, then acamprosate should be offered. In the 
event that both naltrexone and acamprosate fail to promote abstinence, then disulfiram 
should be considered, and the risks made known to the patient.

Anxiety in AUD

Anxiety is commonly observed in alcohol-dependent individuals during intoxication, 
withdrawal and in the early days of abstinence. Alcohol is typically used to self-medicate 
anxiety disorders, particularly social anxiety. In alcohol-dependent individuals who 
experience anxiety it is often difficult to determine the extent to which the anxiety is a 
symptom of the AUD or whether it is an independent disorder. Medically assisted with-
drawal and supported abstinence for up to 8 weeks are required before a full assess-
ment can be made. If a medically assisted withdrawal is not possible then treatment of 
the anxiety disorder should still be attempted, following guidelines for the particular 
anxiety disorder.

The use of benzodiazepines is controversial11 because of the increased risk of 
benzodiazepine misuse and dependence. Benzodiazepines should only be considered 
following assessment in a specialist addiction service. Long-term use is generally not 
recommended.51

One meta-analysis suggested that buspirone is effective in reducing symptoms of 
anxiety but not alcohol consumption.9,56 Studies have also shown that paroxetine (up to 
60mg/day) was superior to placebo in reducing social anxiety in AUD patients although 
alcohol consumption was not affected.9,56

Either naltrexone or disulfiram, alone or combined, improves drinking outcomes 
compared with placebo in patients with post-traumatic stress disorder (PTSD) and 
alcohol dependence.57,58 Both acamprosate and baclofen have shown benefit in reduc-
ing anxiety in post hoc analyses of alcohol-dependence trials. It is therefore important 
to ensure that these patients are enabled to become abstinent and are prescribed relapse 
prevention medication. Anxiety should then be treated according to the appropriate 
NICE guidelines.

Schizophrenia in AUD

Patients with schizophrenia who also have AUD should be assessed and alcohol-specific 
relapse prevention treatment considered, usually either naltrexone or acamprosate. 
Disulfiram is contraindicated in psychosis.59 Antipsychotic medication should be 
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optimised11 and clozapine may be considered. However, there is insufficient evidence to 
recommend the use of any one antipsychotic medication over another in AUD. 
Antipsychotics do not improve AUD itself.51
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Opioid dependence

Prescribing for opioid dependence

The treatment of opioid dependence is a rapidly changing and dynamic field. A dec-
ade or so ago, maintenance treatment with methadone was the dominant approach. 
The introduction of buprenorphine in different formulations, the positive experience 
of unsupervised consumption of opioids during the pandemic and the emergence of 
high-potency opioids in the illicit supply chain have contributed to a sea-change in 
practice.1,2

The pharmacological interventions used for opioid-dependent people in the UK and 
most developed countries include:

■■ Harm minimisation measures, e.g. take-home naloxone.
■■ Maintenance treatment with opioid substitution treatment (OST) such as methadone 
or buprenorphine (Box 4.4).

■■ Naltrexone for relapse prevention (although patient acceptability of this is low).

Treatment of opioid overdose

Opioid overdose is a preventable cause of death in the opioid-using population. This 
includes overdose of illicit opioids such as heroin and more potent opioids such as fen-
tanyl and nitazenes, and overdose of prescribed opioids such as methadone or 
buprenorphine.

Opioid overdose is characterised clinically by the presence of:

■■ unconsciousness
■■ a low respiratory rate (<12)

Box 4.4  Considerations when initiating opioid substitution treatment (OST)

■■ The aim of treatment is to minimise or abolish withdrawal symptoms without endangering the 
patient.

■■ All opioids are respiratory depressants.
■■ Prescribed opioids such as methadone and buprenorphine have low lethal doses in drug-naïve 
individuals.

■■ Even in patients prescribed them long term, tolerance can be lost over a matter of days.
■■ OST can be fatal, whereas opioid withdrawal is not life-threatening.
■■ The undoubted risk of opioid toxicity should be weighed against the risk of self-discharge from 
hospital against medical advice because of intolerable opiate withdrawal. Self-discharge carries 
risks, with an eightfold increased probability of drug-related death in the 2 days following 
self-discharge.3 Opioid-dependent patients may also delay seeking care for their physical health 
problems because of the fear of withdrawal.4

■■ Non-specialist doctors should seek guidance either from established local protocols regarding 
initiation of opioid substitution (opioid agonist) treatment or from specialist drug services before 
prescribing opioid substitution treatment.

■■ The key patient safety questions to ask before you prescribe OST are:
■■ Is OST warranted (i.e. am I confident this patient is currently dependent on opioids)?
■■ Am I confident that the patient will tolerate the dose of OST I am about to give them?
■■ It is important to document the reasoning for prescribing or not prescribing.
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■■ pin-point pupils
■■ cyanosis
■■ cold, clammy skin.

Naloxone is an opioid receptor antagonist that can reverse opioid overdose. It is 
available in pre-loaded syringes to give IM or IV or as a nasal spray.4 For patients who 
have taken buprenorphine, fentanyl or nitazenes,5,6 repeated naloxone boluses may be 
necessary to reverse toxicity because of their high affinity for opiate receptors.

Naloxone injection

Naloxone 400mcg IM/IV should be prescribed ‘as required’ for any in-patient with 
suspected harmful opioid use or dependence and should be kept in the resuscitation bag 
on the ward. Anyone can give naloxone to prevent an overdose death. Patients dis-
charged from in-patient wards should be warned about loss of tolerance and they and 
their family members should be provided with naloxone training and take-home 
naloxone.8 A summary of what to do in case of opioid overdose is shown in Figure 4.2 
and training in take-home naloxone covers these actions.

Intranasal naloxone

Concentrated intranasal naloxone in doses of 2mg per kit is an alternative to intramuscular 
naloxone4 with greater ease of use and acceptability to lay people.9 The 2mg dose gives an 
equivalent time to onset of action to 400mcg IM but produces a longer lasting peak.9,10

Call 999 and ask for an ambulance

Give basic life support 30 chest compressions
and 2 rescue breaths

Give naloxone 
(either IM naloxone 400mcg OR one dose of nasal naloxone) 

Give 3 cycles of basic life support (30 chest
compressions and 2 rescue breaths) if possible

Repeat giving naloxone and 3 cycles of life support
until ambulance arrives or patient is breathing normally

Figure 4.2  Flowchart for naloxone administration. Adapted from WHO (2014).7
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Opioid substitution treatment (OST)

The mainstay of pharmacological management of opioid dependence is OST. OST can 
be prescribed for detoxification, that is, at a dose to control withdrawal symptoms 
followed by progressive reduction and discontinuation. Alternatively, OST can be pre-
scribed as ‘maintenance’, which refers to a longer period of months to years on a stable 
dose of OST.

The goals of OST are:

■■ To reduce or prevent withdrawal symptoms.
■■ To reduce or eliminate non-prescribed drug use.
■■ To stabilise drug intake and lifestyle.
■■ To reduce drug-related harm (particularly injecting drug use).
■■ To engage and provide an opportunity to work with the patient.

Treatment will depend upon:

■■ What pharmacotherapies and/or other interventions are available.
■■ Patient’s previous history of drug use and response to treatment.
■■ Patient’s current drug use and circumstances.
■■ Physical comorbidity.
■■ Location/service where treatment is initiated.

Most OST prescribing for people with mental health problems should be initiated by 
specialist addiction services alongside appropriate psychiatric care from mental health 
services.8,11 Some people with opioid dependence will be admitted to psychiatric or 
general in-patient wards, and general or liaison psychiatrists will need to take over or 
initiate prescribing in the immediate term8 (see later in this chapter).

Clinicians should take care to ensure that patients are physiologically dependent on 
opioids before initiating OST. There should be clear clinical evidence of opioid 
withdrawal and, if possible, a positive urine drug screen and documented recent  
on-going opioid substitution treatment (e.g. information from drug service or dispens-
ing pharmacy, recently dated and named methadone bottles).

Assessment should involve the following:

■■ Which opioids the person is taking, and in what amounts.
■■ What other drugs are used, including alcohol and other depressants (e.g. gabapentinoids, 
benzodiazepines).

■■ Frequency, quantity and route of administration of all substances used.
■■ Time of last use.
■■ Physical comorbidity that may affect prescribing decisions such as chronic obstruc-
tive pulmonary disease (COPD) and cardiac conditions.

■■ Prescribed medication, which can interact with OST – such as respiratory depressants 
and those that prolong QT interval.

■■ Previous experience of treatment.
■■ Previous overdoses and whether these were intentional or accidental.
■■ Whether or not they have take-home naloxone.
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■■ Whether or not there are objective signs of opioid withdrawal using a validated scale 
such as OOWS or COWS (see below).

■■ Examination of injection sites if they inject.
■■ Collateral information from addiction services and/or pharmacy in respect to usual 
dose of OST and most recently dispensed dose.

Timecourse of withdrawal symptoms

Withdrawal is dependent on duration of use, degree of dependence and type of opioid used 
(Table  4.9). Buprenorphine-related withdrawal symptoms tend to be milder than those 
from full agonist opioids, even when high-dose buprenorphine is abruptly discontinued.12,13 
Tapering over 4 weeks before complete discontinuation is associated with considerably less 
withdrawal than more rapid tapers.14 Early indications are that buprenorphine long-acting 
injection is not associated with clinically significant withdrawal symptoms.15

Specific opioid withdrawal scales are freely available, such as the Clinical Opiate 
Withdrawal Scale (COWS)16 or Objective Opiate Withdrawal Scale (OOWS)17 which 
can be used to help assess withdrawal (Table 4.10).

Prescribing OST safely

■■ Use licensed medications for treatment of heroin dependence (i.e. methadone and 
buprenorphine).

■■ Ensure that the patient is dependent on opioids.
■■ Give a safe initial dose (see later in this chapter) and titrate cautiously.
■■ Use daily supervised consumption in those patients with a higher risk of overdose 
during dose initiation.

Induction and stabilisation of OST maintenance medication

Methadone and buprenorphine are the OST medications recommended by NICE in the 
UK for maintenance substitute prescribing and are effective in treating withdrawal 
symptoms and decreasing use of illicit opioids.18 Methadone and buprenorphine are 
Controlled Drugs with high dependency potential. Methadone in particular has a low 
lethal dose. For these reasons, there are special documentation requirements, including 
specifying the patient’s name, date of birth and address on prescriptions and writing the 
daily dose amount and total amount prescribed in both numbers and words. Instructions 
such as the requirement for consumption to be supervised should also be specified, for 
example ‘daily supervised consumption’.8

Table 4.9  Timing of withdrawal symptoms of different opioids.

Drug Onset Peak End

Heroin 4–6 hours 32–72 hours 5 days

Methadone 12–24 hours 4–6 days Up to 40 days19

Buprenorphine (sublingual) 24–48 hours 3–5 days 8–10 days13,20
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Table 4.10  Clinical Opiate Withdrawal Scale (COWS).

Resting pulse rate: _______beats/min
Measured after patient is sitting or lying for 1 minute:
0 – pulse rate 80 or below
1 – pulse rate 81–100
2 – pulse rate 101–120
4 – pulse rate greater than 120

GI upset
Over last 30 minutes:
0 – no GI symptoms
1 – stomach cramps
2 – nausea or loose stool
3 – vomiting or diarrhoea
5 – multiple episodes of diarrhoea or vomiting

Sweating
Over past 30 minutes not accounted for by room 
temperature or patient activity:
0 – no report of chills or flushing
1 – subjective report of chills or flushing
2 – flushed or observable moistness on face
3 – beads of sweat on brow or face
4 – sweat streaming off face

Tremor
Observation of outstretched hands:
0 – no tremor
1 – tremor can be felt, but not observed
2 – slight tremor observable
4 – gross tremor or muscle twitching

Restlessness
Observation during assessment:
0 – able to sit still
1 – reports difficulty sitting still, but is able to do so
3 – frequent shifting or extraneous movements of legs/arms
5 – unable to sit still for more than a few seconds

Yawning
Observation during assessment:
0 – no yawning
1 – yawning once or twice during assessment
2 – yawning three or more times during assessment
4 – yawning several times/minute

Pupil size
0 – pupils pinned or normal size for room light
1 – pupils possibly larger than normal for room light
2 – pupils moderately dilated
5 – pupils so dilated that only the rim of the iris is visible

Anxiety or irritability
0 – none
1 – patient reports increasing irritability or anxiousness
2 – patient obviously irritable or anxious
4 – patient so irritable or anxious that participation 
in the assessment is difficult

Bone or joint aches
If patient was having pain previously, only the additional 
component attributed to opiates withdrawal is scored:
0 – not present
1 – mild diffuse discomfort
2 – patient reports severe diffuse aching of joints/muscles
4 – patient is rubbing joints or muscles and is unable to sit 
still because of discomfort

Gooseflesh skin:
0 – skin is smooth
3 – piloerection of skin can be felt or hairs standing 
up on arms
5 – prominent piloerection

Runny nose or tearing
Not accounted for by cold symptoms or allergies:
0 – not present
1 – nasal stuffiness or unusually moist eyes
2 – nose running or tearing
4 – nose constantly running or tears streaming down 
cheeks

Scores
5–12: mild withdrawal
13–24: moderate withdrawal
25–36: moderately severe withdrawal
More than 36: severe withdrawal

Total score: ___________
(The total score is the sum of all 11 items)
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The pharmacology of methadone and buprenorphine differs. Methadone is a full 
agonist at mu opioid receptors while buprenorphine is a partial agonist. This difference 
in pharmacology dictates the advantages and disadvantages of each drug (Table 4.11). 
The therapeutic dose (i.e. the dose at which treatment is associated with cessation of 
heroin use) for methadone is usually 60–100mg per day. The therapeutic dose for 
buprenorphine is between 12 and 24mg per day.

Table 4.11  Choosing between buprenorphine and methadone.

Methadone Sublingual buprenorphine

Safety Associated with a reduced risk of mortality 
relative to being out of treatment21 but 
with increased mortality during induction22

Possible increased methadone-related 
mortality in those over 4521

Increased risk of drug-related deaths in 
those with cardiovascular or respiratory 
comorbidity21

Increased methadone-related death when 
directly supervised consumption (DSC) is 
replaced with take-home dosing23

No increased risk during induction22

No increased mortality with age21

Lower drug-related mortality than 
methadone in cardiovascular or respiratory 
comorbidity21

No increase in buprenorphine-related deaths 
above expected trends when DSC replaced 
with take-home dosing23

Withdrawal 
syndrome

Appears to be more marked and 
prolonged

Has a milder withdrawal syndrome19

Titration Associated with increased mortality during 
the titration phase22 hence the need for 
gradual titration over a few weeks to reach 
therapeutic range (usually 60–100mg a day)

Able to reach therapeutic dose (12–16mg a 
day) within 2–3 days
Risk of precipitated withdrawal if patients are 
not already in withdrawal when buprenorphine 
is initiated although this is infrequent (<1%)24 
and can be mitigated (see below)

Differences in 
retention

Greater retention in treatment than 
buprenorphine25

Associated with greater drop-out from 
treatment than methadone (applies to both 
high-dose and low-dose buprenorphine)

Differences in 
adverse effects

Risk of QT prolongation26 Less sedating than methadone (can be seen 
as undesirable by patients)8

Drug 
interactions

Methadone is largely metabolised by CYP3A4 
and thus is affected by drugs that inhibit 
(e.g. cannabis27,28) or induce CYP3A4.29

As for methadone

Pregnancy Widely used in pregnancy Buprenorphine is associated with less severe 
neonatal withdrawal symptoms30 and lower 
incidence of congenital abnormalities.30 
However, buprenorphine should not be 
initiated in pregnancy even if switching from 
methadone because of the risk of inducing 
withdrawal in the fetus.

Diversion Patients at greater risk of diversion of 
medication (e.g. past history of this; 
treatment in a prison setting)31 may be better 
served with methadone treatment (although 
buprenorphine long-acting injection has a 
low risk of buprenorphine diversion).

Sublingual buprenorphine tablets can be 
more easily diverted with the risk of tablets 
being injected.32
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In rare cases, patients may be allergic to methadone or buprenorphine or to some of 
the constituents within the formulations.

Methadone

Initiation in all settings

■■ Do not prescribe/dispense to a patient who is clinically intoxicated with opioids or 
other drugs (including alcohol).

■■ Only prescribe as a 1mg/mL solution.
■■ Do not prescribe tablets as these can be crushed and injected.
■■ Describe supervision accurately, for example ‘directly supervised consumption’ or 
‘take away three times per week’.

Importance of context to methadone titration schedules

Methadone is associated with an increased risk of death during titration, because:

■■ It is a full agonist.
■■ Assessing dose equivalence with street heroin is difficult.
■■ There is wide inter-individual pharmacokinetic variation.
■■ Repeated dosing is associated with substantial accumulation with steady state only 
reached after about five doses of methadone.33,34

Thus for safety reasons, methadone titration schedules are usually conservative. 
However, ensuring safe methadone titration is context-dependent, in that the conse-
quences of uncontrolled opioid withdrawal and consequent disengagement need to be 
considered.

Methadone in general hospital settings

Fear of inadequate treatment of opioid withdrawal during general hospital admissions has 
led to people with opioid dependence not seeking help for their physical health problems 
or seeking help only when desperate.10 There is an elevated (fourfold) risk of drug-related 
death associated with hospital discharge and even more so for discharge against medical 
advice (almost eightfold increase).3 The general hospital is also a setting where more doses 
can be administered within 24 hours (e.g. 4–6 hourly), where respiration and oxygen satu-
rations can be monitored with a greater frequency than in other contexts and more sophis-
ticated respiratory support and sustained naloxone reversal can be provided.

All these factors may allow a more aggressive methadone protocol (Table 4.12), with 
the caveat that a slower protocol may be necessary for those with head injuries, acute 
respiratory compromise, hepatic or renal failure, or co-prescription of other sedating 
drugs (e.g. medicated detoxification from alcohol using benzodiazepines).

Methadone in psychiatric hospital settings

Psychiatric hospital settings are different from general hospital settings in that familiar-
ity with opioids and naloxone is lower, intensive physical health monitoring is less 
feasible and other sedating medications (antipsychotics, benzodiazepines) are routinely 
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given alongside methadone. This does not mean that methadone should be withheld – 
the risk of drug-related death following psychiatric hospital discharge is too great. 
All efforts should be directed at (re-)establishing methadone treatment and avoiding 
loss of tolerance to opioids. Generally, methadone titration in the psychiatric setting is 
more cautious (Table 4.12).

Cautions with methadone

Intoxication
Methadone should not be given to any patient showing signs of intoxication due to 
alcohol or other CNS depressant drugs (e.g. benzodiazepines)35,36 as the risk of fatal 
overdose is greatly enhanced when concurrent methadone is taken.37,38 Concurrent 
alcohol and both prescribed and illicit drug consumption must be borne in mind when 
considering subsequent prescribing of methadone. This is because of the increased risk 
of overdose associated with simultaneous use of several respiratory depressants.39

Severe hepatic/renal dysfunction
Metabolism and elimination of methadone may be affected in advanced liver disease.40 
The dose or dosing interval should be adjusted accordingly against clinical presenta-
tion. Because of extended plasma half-life, the interval between assessments during 
initial dosing may need to be extended. Around 20% of methadone is eliminated via the 
renal route. Renal disease does not affect methadone elimination as in such conditions 
it is excreted exclusively via the biliary route. However, patients with advanced renal 
disease are more sensitive to sedation caused by methadone. Thus, for those with 
glomerular filtration rate (GFR) <15mL/min or creatinine >700 mmol/L, a reduction of 
50% in methadone dose should be considered.41

Table 4.12  Methadone titration where extent of prior use is unknown or unconfirmed.

Setting Procedure

General 
hospital

Initial dose of 10–20mg with further doses of 5–10mg every 6 hours if withdrawal persists 
(according to COWS or OOWS), up to 40mg in 24 hours.
In the second 24 hours, the total dose used in the first 24 hours should be given as a split dose.
Increase by 10mg every 2 days, monitoring withdrawal, sedation and respiratory depression. 
Maximum increase from day 1 dose over 1 week is 30mg. Consider split dosing.

Psychiatric 
hospital

Initial dose of 10–20mg on day 1.
Increase by 10mg every 2 days, monitoring withdrawal, sedation and respiratory depression. 
Maximum increase from day 1 dose over 1 week is 30mg. Consider split dosing.

Community 
drug service

Initially, 10–30mg on day 1.
Increase by 10mg every couple of days, monitoring withdrawal, sedation and respiratory 
depression. Maximum increase from day 1 dose over 1 week is 30mg.

Important: All patients starting a methadone treatment programme must be informed of the risks 
of toxicity and overdose, and the necessity for safe storage of any take-home medication.8 Safe 
storage is vital, particularly if there are children in the household, as tragic deaths have occurred 
when children have ingested methadone. Prescribers should consider risks to children in all 
assessments and treatment plans of drug-using patients.
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Methadone overdose
In the event of methadone overdose, naloxone should be administered as described in 
the section on opioid overdose earlier in this chapter.

Methadone and risk of torsades de pointes/QT interval prolongation
Methadone, either alone or combined with other QT-prolonging agents, may increase 
the likelihood of QT interval prolongation, which is associated with torsades de pointes 
and can be fatal.26,42–44

Recommended ECG monitoring

There is insufficient evidence to support the effectiveness of QT screening in preventing 
cardiac death in people prescribed methadone.45 However, in the UK, the Medicines and 
Healthcare products Regulatory Agency (MHRA) recommends that patients with the 
following risk factors for QT interval prolongation receive regular electrocardiogram 
(ECG) monitoring while receiving methadone:

■■ heart disease
■■ liver disease
■■ dose of >100mg per day
■■ electrolyte abnormalities
■■ concomitant CYP3A4 inhibitor treatment
■■ concomitant medication that prolongs QT (e.g. certain antipsychotics and anti
depressants, erythromycin).

Other factors that may also increase risk of QT prolongation are:

■■ cocaine use46

■■ synthetic cannabinoid receptor agonist (SCRA) use47

■■ eating disorder or malnutrition48

■■ human immunodeficiency virus (HIV) positive status.48

Individuals with the risk factors listed above should have a baseline ECG and subse-
quent ECG monitoring. This is especially the case in in-patient settings where ECGs are 
easily obtained. However, where patients refuse to attend for an ECG, the risk of stopping 
methadone should be weighed against the risk of continuing without QT data. There is 
no evidence base guiding frequency following initiation. Annual checks in the absence of 
cardiac symptomatology would be a reasonable minimum frequency. It is also important 
to check the actions of any medications being prescribed with methadone for 
CYP3A4 inhibitory activity, to inform the risk–benefit analysis when commencing metha-
done. Actions following a finding of prolonged QT interval are summarised in Table 4.13.

Buprenorphine

Buprenorphine is a synthetic partial opioid agonist with low intrinsic activity and high 
affinity at mu opioid receptors. This means that it produces less euphoria even at 
receptor-saturating doses and simultaneously blocks the action of other opioids. It is an 
effective treatment for heroin and prescribed opioid addiction although no more effective 
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than methadone.49 It is associated with lower likelihood of retention in treatment than 
methadone25 and clinical experience with buprenorphine suggests it can be difficult to 
initiate using conventional methods because of the need for sufficient withdrawal symp-
toms to start, but not so much withdrawal that it prevents attendance at the treatment 
centre. This has been addressed by novel micro- and macro-induction methods (see later). 
It has also been found to be effective in reducing prescription opioid use and improving 
treatment adherence in prescription opioid-dependent patients.

Sublingual buprenorphine

Buprenorphine is absorbed via the sublingual route, and this has long been the most 
used route of administration.50,51 Each tablet takes approximately 5–10 minutes to dis-
integrate, dissolve and be absorbed. It is effective in treating opioid dependence because 
of the following:

■■ It alleviates/prevents opioid withdrawal and craving.
■■ It reduces the effects of additional opioid use because of its high receptor affinity – 
what patients refer to as a ‘blocking’ effect.52,53

■■ It is long-acting, allowing daily (or less frequent) dosing. The duration of action is 
related to the buprenorphine dose administered: low doses (e.g. 2mg) exert effects for 
up to 12 hours; higher doses (e.g. 16–32mg) exert effects for as long as 48–72 hours, 
allowing thrice weekly dosing.54

Different brands of oral buprenorphine and bioavailability

Espranor is a brand of buprenorphine that is increasingly used in UK community addic-
tions services. Espranor is placed on the tongue, not under it. The pharmacokinetics of 

Table 4.13  Recommended ECG monitoring for people taking methadone.

Borderline 
prolonged 
QTc Action

Prolonged 
QTc Action

Very 
prolonged 
QTc Action

Females ≥470ms Repeat ECG
Electrolytes
Try to modify QT 
risk factors, e.g. 
cocaine use, SCRA 
use, methadone 
dose, psychotropic 
medications
Regular ECG until 
normal

≥500ms Repeat ECG
Electrolytes
Try to modify QT 
risk factors
Seek cardiology 
and addictions 
advice
Reduce 
methadone dose
If long QTc despite 
reduction, switch 
to buprenorphine
Regular ECGs 
until normal

≥550ms Urgent 
cardiology and 
addictions 
advice
Repeat ECG
Electrolytes
Try to modify 
QT risk factors
Reduce 
methadone 
and re-evaluate 
within the 
week; switch to 
buprenorphine 
in in-patient 
setting

Males ≥440ms

SCRA, synthetic cannabinoid receptor agonist.
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buprenorphine show quite wide inter-individual variation and this variability is accom-
modated by titrating people against their personal therapeutic response. Table  4.14 
shows the conversion from buprenorphine or other brands of buprenorphine to 
Espranor, based on clinical experience.

Given the uncertainty regarding dose equivalence, it is prudent not to switch between 
brands without good cause.

Conventional buprenorphine induction

The same principles apply as for methadone initiation. Proof of recent use is more 
difficult for buprenorphine because it is not included in standard multiple urine drug 
testing kits. It is commonly identified using a separate urine drug screen kit, which is 
not usually available outside addiction services. Therefore, collateral information 
from the addiction service or the dispensing pharmacy is essential if continuing 
buprenorphine in a non-specialist setting.

Of particular interest with buprenorphine is the phenomenon of precipitated 
withdrawal. Precipitated withdrawal occurs because buprenorphine is a partial agonist 
with a high receptor affinity. If it enters the brain when a full agonist (e.g. methadone 
or heroin) is still present it competes for binding at the opioid receptors and replaces 
the full agonist. Some receptors previously fully stimulated become partly stimulated. 
The patient experiences this change as opioid withdrawal. However, if the patient is 
already in withdrawal, they will experience the addition of a partial agonist as relief of 
that withdrawal. Patient education is an important factor in reducing the problems dur-
ing induction.

To summarise, buprenorphine is a partial agonist with higher affinity for opioid 
receptors than pure agonists. If given to someone with high occupancy of opioid recep-
tors by full agonists, the net effect will be a reduction in agonist activity and withdrawal 
symptoms may result. If receptor occupancy by pure agonists is so low that withdrawal 
symptoms are already evident, then giving buprenorphine will have the effect of increas-
ing overall opioid receptor stimulation and withdrawal symptoms will abate. When a 
full agonist is given to someone maintained on buprenorphine, the net effect is usually 
nothing: buprenorphine cannot be dislodged by lower affinity agonists. This is the 
‘blocking effect’ of buprenorphine. Adding a full agonist to buprenorphine does not 

Table 4.14  Conversion from buprenorphine to Espranor.

Buprenorphine sublingual Espranor orodispersible

8mg 6mg

10mg 8mg

12mg 10mg

14/16mg 12mg

18mg 14mg

20/22mg 16mg

>26mg 18mg
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(and indeed could not) precipitate withdrawal. This may seem obvious, but the belief 
that agonists can provoke withdrawal is apparently widely held.

The initial dose recommendations are as follows:8

■■ Patient in withdrawal and no risk factors: 8mg buprenorphine.
■■ Patient not experiencing withdrawal and no risk factors: 4mg buprenorphine.
■■ Patient has concomitant risk factors (e.g. medical condition, polydrug use, low or 
uncertain severity of dependence, psychiatric medications): 2–4mg buprenorphine.

No more than 8mg buprenorphine should be given on the first day in a non-specialist 
setting. In some cases, 8mg may be sufficient, but this may need to be increased to 
12–16mg the following day if there is no evidence of intoxication. The doses can be 
given in divided doses so that they can be reviewed promptly in the event of any intoxi-
cation, although in practice this is difficult in the absence of on-site dispensing. For 
maintenance, the ‘Orange Book’8 recommends a dose between 12 and 24mg a day.

If patients are on other respiratory depressants such as benzodiazepines, the patient 
should be monitored for intoxication and respiratory depression.

Low-dose induction for buprenorphine initiation

In North America, the fentanyl epidemic has led to the development of innovations to 
facilitate initiation of buprenorphine. These include a low-dose induction technique 
that involves a slower titration of buprenorphine in a patient who is still actively using 
full opioid agonists and is not in withdrawal.55 The protocols are similar to those dis-
cussed later in the section on methadone to buprenorphine transfer.

Prolonged-release buprenorphine injection

A prolonged-release subcutaneous buprenorphine injection (trade name Buvidal in the 
UK and EU, Sublocade and others in the USA and Australia) is licensed in the UK in 
weekly and monthly injectable form (Table  4.15). In Australia, the proportion of 
patients prescribed buprenorphine in depot form has grown from around 4% in 2019 
to around 50% in 202251 and expansion of the use of buprenorphine long-acting injec-
tions is part of the 10-year drug strategy in England.50

Table 4.15  Conventional sublingual buprenorphine daily treatment doses and recommended 
corresponding doses of weekly and monthly Buvidal.

Dose of daily sublingual 
buprenorphine Dose of weekly Buvidal

Dose of monthly 
Buvidal

2–6mg 8mg

8–10mg 16mg 64mg

12–16mg 24mg 96mg

18–24mg 32mg 128mg
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Buprenorphine depot injection offers the same benefits as sublingual buprenorphine. 
It has a sustained release, and some patients find it reduces the noticeable peaks and 
troughs experienced on sublingual buprenorphine. Contraindications to prolonged-
release buprenorphine injection are:

■■ Hypersensitivity or allergy to active substance or excipients.
■■ Severe hepatic impairment.
■■ Alcohol dependence and delirium tremens.

Adverse effects relate in the main to the delivery of the medication, with injection site 
reactions (pain, a lump) being the most common.

Long-acting buprenorphine may be more effective than sublingual buprenorphine. 
While early randomised controlled trials (RCTs) tested non-inferiority to sublingual 
buprenorphine, a recent trial testing superiority of Sublocade found superior retention, 
higher odds of early remission from opioid use disorder, reduced or absent craving and 
better clinician- and patient-reported outcomes for depot buprenorphine.56 Sustained 
abstinence rates following buprenorphine depot medication were around 70% at 
18 months. The longer the period on buprenorphine depot, the greater the proportion 
of patients who sustained abstinence.57

Transferring from methadone to buprenorphine

This should usually be done under the supervision of a specialist prescriber. Patients 
transferring from methadone are at risk of experiencing precipitated withdrawal 
symptoms that may continue at some level for 1–2 weeks. Available evidence, albeit 
of low quality, suggests that conventional methods, which involve stopping metha-
done either at the stable dose or following a fixed or flexible taper of methadone, are 
successful in the majority of cases.58 Failure is associated with a methadone dose of 
>60mg per day.

Recently, different techniques have been tried to facilitate transfer without the need 
for precipitating withdrawal. These include:

■■ Bridging techniques, using opioids such as oxycodone or non-opioids such as 
ketamine.59

■■ Low-dose induction of buprenorphine, where buprenorphine is slowly titrated to a 
therapeutic dose while methadone remains at 100% of starting dose, with methadone 
tapered subsequently.60

Conventional transfer: transferring from methadone dose <40 mg 
to buprenorphine

Methadone should be ceased abruptly, and the first dose of buprenorphine given at 
least 24 hours after the last methadone dose. The following conversion rates at the start 
of treatment are recommended but higher buprenorphine doses may be subsequently 
needed depending on clinical presentation (Table 4.16).
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Transferring from methadone 40–60mg to buprenorphine

Either immediately stop methadone and transfer directly to buprenorphine, or taper to 
30mg methadone following a fixed or patient-led plan (evidence does not favour one over 
the other58). The first buprenorphine dose is usually delayed until the patient displays 
clear signs of withdrawal, generally 48–96 hours after the last dose of methadone.

An initial dose of 2–4mg should be given. The patient should then be reviewed 2–3 
hours later. If withdrawal has been precipitated or worsened, further symptomatic 
medication can be prescribed. If there has been no precipitation or worsening of 
withdrawal, an additional 2–4mg of buprenorphine can be given on the same day. 
The patient should be reviewed the following day at which point the dose should be 
increased to between 8 and 12mg.

Alternatively, a technique of continuing to increase the buprenorphine on day 1 until 
withdrawal symptoms subside has also been reported as successful in a case report, but 
this relies on high levels of trust in the therapeutic relationship.61

Transferring from methadone doses >60mg to buprenorphine

Such transfers should not be attempted in an out-patient setting except in exceptional 
circumstances by an experienced practitioner. Usually, patients would be partially 
detoxified from methadone and transferred to buprenorphine when the methadone 
was at or below 30mg daily. However, if transfer from higher dose methadone to 
buprenorphine is required, a referral to a dedicated addictions in-patient unit should 
be considered where possible.

Transfer from low-dose methadone to buprenorphine

Case series of low-dose induction using varying protocols has been reported 
(Table 4.17). Most are in-patient based, although there is some evidence that it can 
also be done in the community with remote monitoring.62 Protocols using transdermal 
buprenorphine patches initially or alongside sublingual buprenorphine have also 
been published.63 The schedules for reducing methadone following establishment of 
therapeutic doses of buprenorphine also vary widely, some suggesting a dead stop 
from 100% original dose and some a rapid reduction (e.g. reduce to 50%, then 
stop). Few studies report withdrawal phenomena in detail or how these relate to the 
pharmacokinetics of the two opioids.

Table 4.16  Transferring from methadone to oral buprenorphine.

Last methadone 
dose

Day 1: initial 
buprenorphine dose

Day 2: 
buprenorphine dose

20–40mg 4mg 6–8mg

10–20mg 4mg 4–8mg

1–10mg 2mg 2–4mg
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Transferring from prescription opioids to buprenorphine

Evidence is accruing in the treatment of prescribed opioid dependence with buprenor-
phine. Buprenorphine improves adherence to drug treatment and reduces prescription 
opioid misuse.68 In the UK, the ‘Orange Book’ recommends that small divided doses are 
given to establish the dose required for stabilisation.59

Less than daily dosing with buprenorphine

Buprenorphine is licensed in most countries as a medication to be taken daily. 
International evidence and experience indicate that many clients can be comfortably 
maintained on one dose every 2–3  days.54,69 This has been considered pertinent for 
patients in buprenorphine treatment who are considered unsuitable for take-away med-
ication because of the risk of diversion but it may well be replaced by long-acting 
formulations.

The following conversion rate is recommended:

■■ 2-day buprenorphine dose = 2 x daily dose of buprenorphine (to a max. 32mg)

■■ 3-day buprenorphine dose = 3 x daily dose of buprenorphine (to a max. 32mg)

In the event of patients being unable to stabilise comfortably on buprenorphine 
(often those transferring from methadone), the option of transferring to methadone 

Table 4.17  Example protocols for transition from low-dose methadone to buprenorphine.

Daily dose (mg)

Study Day 1 2 3 4 5 6 7 8 9 10

Terasaki 
et al. 201964

0.5 0.5 twice 
daily

1 twice 
daily

4 twice 
daily

8 8+4 12 Titrate

Tay Wee 
Teck et al. 
202162

0.4 0.4 0.8 1.2 1.6 1.6 2 4 6 8–12

Weimer 
et al. 
202165

≈0.5 once 
daily
(buccal 
0.225 
twice 
daily)

≈0.5 
twice 
daily
(buccal 
0.225 
twice 
daily)

≈1 
twice 
daily
(buccal 
0.45 
twice 
daily)

2 twice 
daily

4 twice 
daily

4 three 
times a 
day

4–8 
twice 
daily

Bhatraju 
et al. 
202266

0.5 once 
daily

0.5 twice 
daily

1 twice 
daily

2 twice 
daily

4 twice 
daily

8 8+4 8 twice 
daily

Anderson 
et al. 
202367

0.5 once 
daily

0.5 twice 
daily

1 twice 
daily

2 twice 
daily

3 twice 
daily

4 twice 
daily

6 twice 
daily

8 twice 
daily

12/8 12/8
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should be available. Methadone can be commenced 24 hours after the last buprenorphine 
dose. Doses should be titrated cautiously according to clinical response, being mindful 
of the residual ‘blockade’ effect of buprenorphine, which may last for several days, 
meaning that methadone toxicity can occur in a delayed manner.

Cautions with buprenorphine

Intoxication
Buprenorphine should normally not be given to any patient showing signs of intoxica-
tion, especially due to alcohol or other depressant drugs (e.g. benzodiazepines, sedating 
antipsychotics, pregabalin). Buprenorphine in combination with other sedative drugs 
can result in respiratory depression, sedation and coma. Nonetheless, buprenorphine is 
usually preferred to methadone in these clinical situations.

Liver function
There is some evidence suggesting that high-dose buprenorphine can cause changes 
in liver function in individuals with a history of liver disease and can rarely cause 
hepatitis.70,71 Such patients should have LFTs measured before commencing with 
follow-up investigations conducted 6–12 weeks after commencing buprenorphine. 
More frequent testing should be considered in patients of particular concern (e.g. 
with severe liver disease). Elevated liver enzymes in the absence of clinically signifi-
cant liver disease, however, does not necessarily contraindicate treatment with 
buprenorphine and if the patient refuses or it is practically difficult to obtain LFTs, 
the risk of withholding treatment should be weighed against the risk of prescribing 
without LFTs.

Overdose with buprenorphine
Buprenorphine (as a single drug in overdose) is generally regarded as safer than 
methadone and heroin because in experimental studies it causes no respiratory 
depression at up to 8mg72 and is less likely to be associated with overdose death. 
However, in combination with other respiratory depressant drugs the effects may be 
harder to manage.73 Higher than standard doses of naloxone may be needed to 
reverse buprenorphine overdose, with the optimal dose being between 2 and 4mg 
and a possible diminishing effect beyond 5mg.6,74 As a consequence, ventilator sup-
port is often required in cases where buprenorphine is contributing to respiratory 
depression (e.g. in polydrug overdose).

Buprenorphine with naloxone (Suboxone)

Suboxone is a buprenorphine/naloxone combination preparation that may reduce 
the risk of diversion and injection. The different sublingual and parenteral absorp-
tion profiles of buprenorphine and naloxone are the key factor. If used sublingually, 
the naloxone component will have a negligible effect, but buprenorphine will be 
absorbed and act as usual. However, if Suboxone is injected, the naloxone will have 
a substantial antagonist effect and will attenuate the effects of the buprenorphine 
and is also likely to precipitate withdrawal in opioid-dependent individuals using 
full opioid agonists.
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Alternative oral opioid preparations

Oral methadone and buprenorphine continue to be the mainstay of treatment.8 Other 
oral options such as slow-release oral morphine (SROM) preparations and 
dihydrocodeine are not licensed in the UK for the treatment of opiate dependence. 
These alternatives can be considered in exceptional cases where clients are unable to 
tolerate methadone or buprenorphine. Note the short half-life, supervision require-
ments and diversion potential.8

SROM preparations have been shown elsewhere in Europe to be useful as mainte-
nance therapy in those who fail to tolerate methadone, again only for prescribing by 
specialised clinicians.8 A review of studies on SROM suggested that there was 
insufficient evidence to assess the effectiveness of this treatment.75

Injectable diamorphine

There is compelling evidence supporting the use of injectable diamorphine maintenance 
for the treatment of patients who fail to benefit from first-line OST.76 Contemporary 
injectable prescribing differs from the earlier practice of prescribing unsupervised 
injectable opioids in that the patient must:

■■ Attend in person for their prescribed injectable opioid maintenance treatment – daily 
or more frequently, according to the treatment plan.

■■ Inject their dose under the direct supervision of a competent member of staff.
■■ Be given no take-away injectable medication.

In the UK the prescribing doctor must have a licence from the Home Office to pre-
scribe diamorphine for opioid dependence. Oral OST is prescribed for those days 
when supervised injectable treatment is not available. This treatment differs from 
‘injecting rooms’ – safe places with sterile equipment for people who use intravenous 
drugs but who are usually not in treatment – in that it is part of a holistic package of 
care with adjunctive psychosocial interventions. Although its cost-effectiveness has 
been demonstrated,77 its implementation has been limited by various factors including 
high set-up costs.

At present, people should only be considered for injectable opioid prescribing in 
combination with psychosocial interventions, as part of a wider package of care. It is 
an option in cases where the individual has not responded adequately to oral opioid 
substitution treatment, where it can be supported by the necessary provisions for 
supervised consumption.8,78 Patients are seen for supervised injecting in a specialist 
facility twice a day. Doctors caring for patients who are admitted to the acute hospital 
on diamorphine prescription will need to consult their local policies  – ordinarily a 
documented conversation with the prescribing community addiction psychiatrist is 
sufficient to continue the prescription.

Where withdrawal symptoms occur on stopping OST or other opioids, Table 4.18 
gives some advice on the treatment of specific symptoms.
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Prescribing psychotropic medications in patients with opiate 
dependence

General psychiatrists often see and treat patients with addictions and psychiatric comor-
bidity. Prescribing guidelines regarding the treatment of comorbid psychiatric conditions 
pharmacologically can be found in the British Association of Psychopharmacology 
guidelines for substance misuse.79

Some general guidance is as follows:

■■ Prescribers should be cautious about prescribing sedating medications because of the 
increased risk of respiratory depression. For example, pregabalin greatly increases 
the  risk of overdose death.37,80 Pregabalin and olanzapine also appear to have an 
abuse liability in the opioid-dependent population.81,82

■■ Patients with opiate dependence suffer disproportionately from depression – about 
half of those entering treatment will meet the criteria for depression. They may require 
20–50% higher doses of methadone than non-depressed patients to stabilise83 but 
stabilisation may afford remission in a majority of cases.84 There is limited clinical 
trial evidence of low to moderate quality regarding antidepressant use in opioid 
dependence which suggests that it is of limited benefit for either mood or drug use.79,84 
Positive studies have largely been those using medication with varied pharmacology 
such as tricyclic antidepressants (TCAs).84 However, TCAs are not recommended in 
people with comorbid substance misuse because of their cardiotoxicity,79 although 
lofepramine can probably be used if available.85 The recommended approach to 
treatment of depression based on the evidence includes stabilising the patient on OST 
first, then if depression persists trying an SSRI because of their relative safety, but 
considering mixed pharmacology antidepressants as a second-line should the patient 
fail to respond.84 Sertraline is probably the drug of choice in OST-treated patients as 
it has limited interaction potential.

Table 4.18  Treatment of withdrawal symptoms in people taking opioids. Adapted from Department of Health 
and Social Care (2017).8

Symptom Treatment

Diarrhoea Loperamide 4mg then 2mg after each loose stool; maximum 16mg daily for 
up to 5 days

Nausea, vomiting Metoclopramide 10mg tds for a maximum of 5 days or prochlorperazine 5mg 
tds or 12.5mg IM bd

Abdominal cramps Mebeverine 135mg tds

Agitation, anxiety and insomnia Diazepam up to 5–10mg tds when required or zopiclone 7.5mg nocte for 
patients with a history of benzodiazepine dependence

Muscular pains and headaches Paracetamol, aspirin or non-steroidal anti-inflammatories
Topical rubefacients can be helpful in relieving muscle aches from methadone 
withdrawal.
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Opioid detoxification and reduction regimens

Opioid maintenance can be continued for a few weeks to almost indefinitely, depending 
on clinical need. Some patients are keen to detoxify after short periods of stability and 
other patients may decide to detoxify after longer periods on maintenance prescriptions. 
All detoxification programmes should be part of a care programme. Given the risk of 
serious fatal overdose after detoxification, services providing such treatment should edu-
cate the patient about these risks and supply them with naloxone and overdose training 
for emergency use.

In the UK, NICE guidelines state ‘dose reduction can take place over anything from a 
few days to several months, with a higher initial stabilisation dose taking longer to taper’ 
and indicate that ‘up to 3 months is typical for methadone reduction, while buprenorphine 
reductions are typically carried out over 14 days to a few weeks’.86 In practice, a detoxifi-
cation in the community may extend over a longer period if this facilitates the client’s 
comfort during the process, compliance with the care plan, continued abstinence from 
illicit use during detoxification and subsequent abstinence following detoxification.

Detoxification in an in-patient setting may take place over a shorter time than in 
the community (e.g. 14–21 days for methadone and 7–14 days for buprenorphine) ‘as 
the supportive environment helps a service user to tolerate emerging withdrawal 
symptoms’.87 As in the community, stabilisation on a dose of a substitute opioid is 
first achieved, followed by gradual dose reduction, with additive medications 
judiciously prescribed for withdrawal symptoms as needed.

Detoxification carries a recognised risk of relapse and fatal overdose. Therefore, if 
a patient is being detoxified there needs to be adequate aftercare in place, such as a 
rehabilitation programme and community support. For patients having emergency 
psychiatric or medical admissions, detoxification is not usually indicated unless with 
the support of specialist services and where aftercare arrangements are in place.

Opioid withdrawal in a community setting

Methadone withdrawal

Following a period of stabilisation with methadone or a longer period of maintenance, 
the patient and prescriber may agree a reduction programme as part of a care plan to 
reduce the daily methadone dose. The usual reduction would be by 5–10mg weekly or 
every 2 weeks, although there can be variation in the reduction and speed of reduction. In 
the community setting, patient preference is the most important variable in terms of dose 
reduction and rate of reduction. The detoxification programme should be reviewed regu-
larly and remain flexible to adjustments and changes, such as relapse to illicit drug use or 
patient anxieties about speed of reduction. Factors such as an increase in heroin or other 
drug use or worsening of the patient’s physical, psychological or social well-being may 
warrant a temporary increase or stabilisation of the dose or a slowing down of the reduc-
tion rate. Towards the end of the detoxification, the dose reduction may be slower: 1–2mg 
per week. A longer length of stability on maintenance treatment and prolonged reduction 
schedules (up to a year) substantially improve the chances of achieving abstinence.88

Buprenorphine withdrawal

The same principles as for methadone apply when planning a buprenorphine detoxifi-
cation regimen. Dose reduction should be gradual to minimise withdrawal discomfort 
(Table 4.19).



Addictions and substance misuse 517

C
H

A
PT

ER
 4

Opioid withdrawal in a specialist addiction in-patient setting

Methadone

Patients should have a starting dose assessment of methadone over 48 hours by a 
specialist in-patient team. The dose may then be reduced following a linear regimen over 
up to 4 weeks.86

Buprenorphine

Buprenorphine can be used effectively for short-term in-patient detoxifications follow-
ing the same principles as for methadone.

Naltrexone in relapse prevention

Trial evidence for the effectiveness of either oral or sustained-release naltrexone as a 
treatment for relapse prevention in opioid misusers has been inconclusive.89,90 
Naltrexone was found by NICE to be a cost-effective treatment strategy in aiding absti-
nence from opioid misuse for those who prefer an abstinence programme, are fully 
informed of the potential adverse effects and benefits of treatment, are highly motivated 
to remain on treatment, and have a partner supporting concordance.91 Subsequently, 
Australian data indicated a threefold risk of mortality relative to methadone treatment 
following naltrexone cessation.92 Almost all of the excess mortality was associated with 
overdose deaths after stopping naltrexone.

Close monitoring is particularly important when naltrexone is initiated because of the 
higher risk of fatal overdose at this and other times. Discontinuation of naltrexone is also 
associated with an increase in inadvertent overdose from illicit opioids. Postmortem data 
from Australia found that only 15.8% of those prescribed oral naltrexone had any nal-
trexone detected.93 Thus, supervision of naltrexone administration and careful choice of 
who is prescribed it (those who are abstinence-focused and motivated) are very important. 
Although there have been concerns about people taking naltrexone experiencing adverse 
effects of unease (dysphoria), depression and insomnia, potentially leading to relapse to 
illicit opioid use or failure to continue on treatment, real-world evidence is mixed, with 
two studies finding no effect of naltrexone on mood and sleep94,95 and one finding higher 
insomnia and distress in those patients who discontinued naltrexone.96

Initiating naltrexone

Naltrexone has the propensity to cause a severe withdrawal reaction in patients who are 
either currently taking opioid drugs or who were previously taking opioid drugs and in 
whom there has not been a sufficient wash-out period before administering naltrexone.

Table 4.19  A suggested reduction regimen for buprenorphine.

Daily buprenorphine dose Reduction rate

Above 16mg 4mg every 1–2 weeks

8–16mg 2–4mg every 1–2 weeks

2–8mg 2mg per week or fortnight

Below 2mg 0.4–0.8mg per week
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The minimum recommended interval between stopping the opioid and starting 
naltrexone depends on the opioid used, duration of use and the amount taken as a last 
dose. Opioid agonists with long half-lives such as methadone will require a wash-out 
period of up to 10 days, whereas shorter acting opioids such as heroin, morphine or fen-
tanyl may only require up to 7 days. Experience with buprenorphine indicates that a 
wash-out period of up to 7 days is sufficient if the final buprenorphine dose is >2mg and 
duration of use >2 weeks. In some cases naltrexone may be started within 2–3 days of a 
patient stopping (e.g. if final buprenorphine dose <2mg and duration of use <2 weeks).

A test dose of naloxone (0.2–0.8mg) (which has a much shorter half-life than 
naltrexone) may be given to the patient as an IM dose before starting naltrexone 
treatment. Any withdrawal symptoms precipitated will be of shorter duration than if 
precipitated by naltrexone.

Patients must be advised of the risk of withdrawal before giving the dose (Box 4.5). 
It is worth thoroughly questioning the patient as to whether they have taken any 
opioid-containing preparation unknowingly (e.g. over-the-counter analgesic).

Dose of naltrexone

An initial dose of 25mg naltrexone should be administered after a suitable opioid-free 
interval (and naloxone challenge if appropriate). The patient should be monitored for 
4 hours after the first dose for symptoms of opioid withdrawal. Symptomatic medica-
tion for withdrawal should be available for use, if necessary, on the first day of naltrex-
one dosing (withdrawal symptoms may last up to 4–8 hours). Once the patient has 
tolerated this low naltrexone dose, subsequent doses can be increased to 50mg daily as 
a maintenance dose.

Naltrexone is contraindicated in patients with hepatic dysfunction and liver function 
tests should be monitored during treatment.

Pain control in patients on OST

Analgesia for methadone-prescribed patients

Non-opioid analgesics should be used in preference (e.g. paracetamol, non-steroidal 
anti-inflammatory drugs [NSAIDs]) initially where appropriate. If opioid analgesia 
(e.g. codeine, dihydrocodeine, morphine) is indicated due to the type and severity of 

Box 4.5  Important points regarding prescribing naltrexone

■■ Ensure the recipient is fully informed of the increased risk of fatal opioid overdose.
■■ Following detoxification and any period of abstinence, an individual’s tolerance to opioids will 
decrease markedly. At such a time, using opioids puts the individual at greatly increased risk of 
overdose.

■■ Discontinuation of naltrexone may also be associated with an increase in inadvertent 
overdose from illicit opioids, emphasising the need for close monitoring and support of the 
client at this time.
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the pain then this should be titrated accordingly for pain relief in line with usual 
analgesic protocols. If an opioid analgesic is appropriate, a non-methadone opioid 
may be co-prescribed, i.e. it is not necessary to ‘rationalise’ the patient’s entire opioid 
requirements to one drug.97

Analgesia for buprenorphine-prescribed patients

Patients taking buprenorphine will have a reduced effect of opioids including those 
prescribed for analgesia. While there are case reports detailing resolution of acute pain, 
or easier management of it, following buprenorphine discontinuation, head-to-head 
comparisons of stopping buprenorphine versus continuing buprenorphine show no 
superiority of one strategy over the other and there is no expert consensus. The British 
Peri-operative Pain and Addiction Interdisciplinary Network (PAIN) guidelines state 
that buprenorphine should be continued during periods of acute pain, for example 
perioperatively.98 If a patient on buprenorphine requires treatment for acute pain, non-
opioid analgesia and regional anaesthetic techniques should be used and an additional 
opioid added if needed.98 The Australian guidelines include an option to use a more 
potent opioid (e.g. fentanyl) with the rationale that it may displace buprenorphine.99 
The PAIN guidelines state that there is insufficient evidence to choose one full agonist 
over another.

If standard pain approaches do not cause a resolution of the pain, consider 
reducing the dose of buprenorphine. The Australian guidelines state that second-line 
adjuvant non-opioid analgesia can also be considered such as ketamine as a potential 
third step.99

If buprenorphine is stopped during the period when acute pain relief is required, use 
of low-dose induction to re-establish buprenorphine treatment has been described as 
acceptable and tolerable.100,101 From an implementation perspective, it is a practical 
option in the acute hospital as it does not rely on careful monitoring of withdrawal 
severity and awareness of medications prescribed on the ‘prn’ side, both of which can 
be missed on a busy ward.

The primary objectives during the period of acute pain are to manage the pain and 
avoid the consequences of withdrawal (e.g. discharge against medical advice), so it is 
important to maintain sufficient background medication to achieve both. Liaison with 
both the in-patient pain team and the local addictions services, as well as collaborative 
discussion with the patient, is important.

In palliative care, the principles of providing analgesia in substance misusers are no 
different from those for other adult patients needing palliative care, although increased 
liaison with substance misuse services is essential. Those who are opioid-dependent 
may receive maintenance therapy from a substance misuse service. For the purposes of 
palliative care, this should be regarded as a separate prescription from that for analge-
sia when attending a pain clinic. During admission all medication would usually be 
received from the in-patient unit, but there should be a clear plan for separate follow-
ups for substance misuse and symptom palliation.97 Pregabalin may be used for pain 
relief but there have been concerns regarding both the abuse potential of the drug81 and 
the potential for co-prescription of pregabalin and opioids to increase the potential for 
fatal overdose.102
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Nicotine and smoking cessation

Tobacco smoking is the leading preventable cause of illness and premature death 
worldwide. Smoking cessation interventions are clinically and cost effective for people 
with and without a mental illness.

In the UK, NICE recommends that every person who smokes, including those 
receiving community and in-patient mental healthcare, should be offered support to 
stop smoking. For those people who feel unable or who are unwilling to give up, they 
should be provided with treatment to temporarily abstain from smoking.1

NICE recommends that bupropion, nicotine replacement therapy (NRT), varenicline 
and nicotine-containing vaping devices should be accessible to adults who smoke.1 
It advises that when combined with behavioural support, varenicline, a combination of 
short-acting (e.g. mouth spray, lozenges) and long-acting (e.g. skin patches) NRT, or 
nicotine-containing vaping devices are more likely to help people successfully stop 
smoking, whereas behavioural support combined with either bupropion or single 
NRT is less likely to help people stop smoking.

A component network mental analysis to assess the comparative benefits and harms 
of vaping and different licensed smoking cessation pharmacotherapies found the most 
effective interventions were nicotine vaping devices (odds ratio [OR] 2.37), varenicline 
(OR 2.33), cytisine (OR 2.21) and combination NRT (OR 1.93).2

The effectiveness of smoking cessation treatments appears not to be reduced in 
patients with a variety of mental health problems.3

Smoking induces CYP1A2, and so stopping smoking may result in increased plasma 
levels of CYP1A2 substrates. See ‘Smoking and psychotropic drugs’ in Chapter 11.

Nicotine replacement therapy (NRT)

In the UK, NRT is licensed for smokers over the age of 12 years to help those who want 
to stop smoking, to reduce before stopping or during a temporary period of enforced 
abstinence when a person is unable to smoke. NRT is also indicated for pregnant and 
breastfeeding women attempting to stop smoking. Clinical guidelines in other countries 
recommend NRT as first-line treatment for people seeking pharmacological help to 
stop smoking. In recent years, vaping has become the most often used alternative to 
tobacco smoking in many countries.

The aim of NRT in those stopping smoking is to assist the transition from cigarette 
smoking to complete abstinence. It may also be used for those who wish to stop vaping. 
This is achieved by temporarily replacing some of the nicotine obtained from tobacco 
cigarettes with NRT products and minimising nicotine withdrawal symptoms and the 
motivation to smoke. People who have stopped smoking can safely use NRT if they 
wish to continue using nicotine recreationally or to prevent relapse back to smoking.

There are eight licensed NRT products in the UK: transdermal patches, lozenges, 
gum, sublingual tablets, inhalator, nasal spray, mouth spray and oral strips. All these 
products are General Sales List medicines and can be bought over the counter in the 
UK. NRT is formulated for systemic absorption through either the skin in the case of 
patches or the oral or nasal mucosa in the case of all the other products. This means 
that absorption of nicotine from NRT is much slower than nicotine from inhaling 
tobacco smoke and the risk of becoming addicted to NRT is lower.4
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Clinical effectiveness

A Cochrane review of NRT suggests combination NRT (i.e. two formulations such as 
a patch and an oral/nasal product) is associated with higher long-term abstinence rates 
than using a single NRT product (risk ratio [RR] 1.27).5 Higher dose nicotine patches 
(25mg patches worn for 16 hours, or 21mg patches worn for 24 hours) are more likely 
to help people stop smoking compared with using lower dose patches (15mg patches 
worn for 16 hours, or 14mg patches worn for 24 hours).5

Studies with smokers from the general population suggest that each cigarette provides a 
smoker with approximately 1–2.9mg of nicotine, depending on the frequency and inten-
sity of smoking.6 Findings from studies in people with schizophrenia who smoke suggest 
they take more frequent puffs over a shorter period of time and, as a result, extract more 
nicotine from cigarettes compared with those without a mental health condition.7 It is 
therefore plausible that these smokers may require higher doses of nicotine replacement. 
However, in general population studies, there is no clear evidence of superiority for higher 
dose NRT patches (42/44mg) over 21/22mg (24-hour) patches.5

The nicotine from oral products has to be absorbed through the cheeks, gums and 
back of the lips. The correct technique is to chew the gum/suck the lozenge until the 
taste becomes strong and then rest it between the cheek and gum. When the taste starts 
to fade, it is advised to repeat this process for about 20–30 minutes. Many gum users 
press the gum down against the (buccal) gum to increase the surface area of contact and 
hence the rate of nicotine absorption. Lozenges also allow sublingual absorption of 
nicotine but their physical size usually precludes this method unless the lozenge is bro-
ken into smaller pieces. Sublingual tablets are much smaller in size.

Drinking coffee and carbonated drinks may block the absorption of nicotine from 
oral nicotine products.8

Preparations and dose

Table 4.20 details preparations and doses of different types of NRT.

Adverse effects

Adverse effects from using NRT are related to the type of product and include skin 
irritation from patches and irritation to the inside of the mouth and coughs from oral 
products. Nausea may occur if the patient is still smoking. Some sleep disturbance can 
be expected in the early days of treatment, though this is also a symptom of nicotine 
withdrawal. NRT has no known pharmacokinetic interactions with psychotropic medi-
cation. Overdosing on nicotine is very rare (and usually intentional). Initial signs include 
nausea, vomiting, headache and diarrhoea. It has been estimated that the lower limit for 
causing a fatal outcome is 0.5–1g of ingested nicotine.9

Varenicline

Varenicline is a selective nicotinic acetylcholine receptor partial agonist. It mimics 
the action of nicotine and causes a sustained release of dopamine in the mesolimbic 
pathway. It also blocks dopamine release resulting from subsequent nicotine intake. 
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This means if it is taken as prescribed, any attempt to smoke a cigarette will be less 
pharmacologically rewarding and feel less satisfying to a smoker. Varenicline is 
indicated for smokers over the age of 18 who are motivated to stop smoking. It 
should be avoided in pregnancy and breastfeeding. In 2021, Pfizer recalled vareni-
cline because it exceeded acceptable intake limits of a nitrosamine impurity 
(N-nitroso-varenicline). Generic versions of varenicline are available in some 
countries (e.g. USA).

Clinical effectiveness

A 2023 Cochrane review10 found high-certainty evidence that varenicline is more 
effective than placebo (RR 2.32), bupropion (RR 1.36) and single-product NRT 
(RR 1.25), and is similarly effective to combination NRT.11,12 Varenicline is more effec-
tive than placebo among patients with cardiovascular disease, COPD, severe mental 
illness, depression and HIV.10 In smokers with serious mental illness, varenicline 
improved the odds of stopping smoking by 4–5 times compared with placebo.13,14 There 
is inconclusive evidence for its effectiveness compared with placebo among people with 
asthma, substance use disorder and alcohol dependence.10

Table 4.20  Nicotine preparations and doses.

Smoking <20 cigarettes/day

Smoking >20 cigarettes/day or 
people who smoke within 30 minutes 
of waking up

Topical patch
24-hour formulation  
(21mg, 14mg, 7mg)
16-hour formulation  
(25mg, 15mg, 10mg)

If smoking >20 cigarettes/day use 21mg (24-hour) or 25mg (16-hour) patch.
There is no difference in efficacy between 16-hour and 24-hour 
formulations.
The 16-hour patch should be removed at bedtime.

Nasal spray  
(0.5mg/spray)

One spray in each nostril when craving; no more than twice per hour; 
maximum 64 sprays/day

Oral spray  
(1mg/spray)

1–2 sprays when craving; no more than 2 sprays per episode; no more than 
4 sprays/h; maximum 64 sprays/day

Lozenge  
(1mg, 2mg, 4mg)

One 1mg lozenge hourly to 
prevent craving

One 2mg or 4mg lozenge hourly to 
prevent craving; usually no more than 
15 lozenges/day

Gum  
(2mg, 4mg, 6mg)

One piece of 2mg hourly to 
prevent craving

One piece of 4mg or 6mg hourly to 
prevent craving; no more than 15 pieces 
4mg/day

Inhalator  
(15mg)

No more than 6 cartridges of 15mg/day

Sublingual tablet  1–2 tablets hourly to prevent 
craving

2 tablets hourly to prevent craving; no 
more than 40 tablets/day

Mouth strips  
(2.5mg)

One strip hourly to prevent 
craving

One strip hourly to prevent craving; no 
more than 15 strips/day
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Preparations and dose

People who smoke should set a target stopping date between 1 and 2 weeks after start-
ing varenicline treatment. Those who are not willing or able to set a target date within 
1–2 weeks can start treatment and then choose their own stopping date within 5 weeks. 
Dosage regimens can be found in the treatment algorithm for those people making an 
attempt to stop smoking at the end of this section (Table 4.21).

Adverse effects

Very common adverse effects include nausea, strange dreams, sleep disturbance and 
headache, all occurring in more than 1 in 10 people. Varenicline has no known phar-
macokinetic interaction with psychotropic medication.

Varenicline does not significantly increase the risk of neuropsychiatric adverse events 
(including anxiety, depression, aggression, psychosis and suicidal behaviour) when 
compared with placebo or nicotine patches in patients with or without a history of 
psychiatric disorders.10,15

Cytisine

Cytisine has a similar mechanism of action as varenicline and although it has been 
available as a smoking cessation aid in Eastern Europe since the 1960s, it has only 
latterly received marketing approval in the UK and other countries. It is indicated for 
smokers over the age of 18 who are motivated to stop smoking. It is contraindicated 
during pregnancy and breastfeeding.

Clinical effectiveness

A Cochrane review10 found moderate-certainty evidence that cytisine is more effective 
than placebo (RR 1.30) or NRT (RR 1.43). Pooled results from two studies that com-
pared cytisine with varenicline found no significant difference between the two drugs. 
The review did not identify studies among people with mental illness.

Preparations and dose

A course of treatment lasts 25 days, which is shorter than the recommended length of 
treatment for NRT, varenicline and bupropion with a multiple dosing regimen. A stop-
ping date no later than the fifth day of treatment should be aimed for. Dosage regimens 
can be found in the treatment algorithm for those people making an attempt to stop 
smoking at the end of this section (Table 4.21).

Adverse effects

Very common adverse effects include increased appetite, weight gain, dizziness, irrita-
bility, mood changes, anxiety, drowsiness, fatigue, abnormal dreams, tachycardia, 
hypertension, dry mouth and nausea, although the latter may be less common than in 
patients taking varenicline and more common than in those using NRT. The SPC states 
that cytisine should not be used with antituberculous drugs.
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Bupropion

Bupropion is an antidepressant with dopaminergic and adrenergic actions and is addi-
tionally an antagonist at the nicotinic acetylcholine receptor. It is indicated for smokers 
over the age of 18 who are motivated to stop smoking.

Clinical effectiveness

A Cochrane review16 found high-certainty evidence that bupropion is more effective 
than placebo (RR 1.60). Bupropion was of similar efficacy to single-product NRT and 
less effective for quitting compared with varenicline and combination NRT. In smokers 
with serious mental illness, bupropion improved the odds of stopping by 3–4 times 
compared with placebo.13,14

Preparations and dose

People who smoke should set a target stopping date in the first 2 weeks of starting 
bupropion treatment. Dosage regimens can be found in the treatment algorithm for 
those people making an attempt to stop smoking at the end of this section (Table 4.21).

Adverse effects

Bupropion is contraindicated in those with seizure disorders, eating disorders and alcohol 
dependence. Clinicians should be cautious of the potential for manic switch in patients 
with bipolar affective disorder (very low risk but it can occur17). Common adverse effects 
include dizziness, taste changes, gastrointestinal disturbance and insomnia, which can be 
reduced by avoiding a dose close to bedtime. Unlike NRT and varenicline, bupropion is 
known to interact with psychotropic medicines. It is metabolised by the cytochrome 
CYP2B6. Caution is advised when bupropion is co-administered with medicines known 
to induce (e.g. carbamazepine, phenytoin) or inhibit (e.g. valproate) its metabolism as this 
may affect the efficacy of bupropion or increase the risk of adverse effects. Bupropion and 
its main metabolite (hydroxybupropion) are inhibitors of the CYP2D6 enzyme. It has 
been shown to increase the levels of medicines metabolised by CY2D6 (e.g. imipramine, 
risperidone, haloperidol) and so caution is required particularly with narrow therapeutic 
index drugs (lower starting doses are recommended).

Electronic nicotine vaping devices and vaping

Also referred to as vapes (formerly known as electronic cigarettes or e-cigarettes), elec-
tronic nicotine vaping devices produce an inhalable aerosol (vapour) which is formed by 
heating an e-liquid using a battery-powered heating coil. Vaping devices are activated by 
a switch or by suction as the user draws on the device’s mouthpiece. They do not contain 
tobacco, are not combusted and do not produce smoke or sidestream vapour. Regulation 
of vaping devices varies across different countries and states, ranging from total bans to 
the absence of regulation. In the UK and European Union there are controls on quality 
standards (e.g. ingredients, packaging and advertising) and manufacturers have to notify 
the competent authority in each country (the MHRA in the UK) of the ingredients in 
nicotine vaping devices before they are placed on the market. Notified nicotine-containing 
vaping devices can only be sold to people over the age of 18 in the UK. Vaping devices 
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that do not contain nicotine are regulated by Trading Standards in the UK. The Office 
for Health Improvement and Disparities, NHS England and the Care Quality Commission 
(CQC) support the use of vaping devices in mental health in-patient settings.18–20

Clinical effectiveness

Since 2013, electronic devices have been the most popular quitting aid in England. A 
Cochrane review of the effect of e-cigarettes for smoking cessation found high-certainty 
evidence that nicotine-containing vaping devices were more effective than NRT (RR 
1.59) and moderate-certainty evidence that they were more effective than vaping 
devices without nicotine (RR 1.46).2 There is a small evidence base that they are also 
effective for helping people with a mental health condition reduce smoking.21

Preparations and dose

The e-liquid is made up of nicotine, flavourings, propylene glycol (PG) and vegetable 
glycerine (VG). Single-use devices, prefilled cartridges or pods, and bottles of e-liquids 
are labelled with how many milligrams (mg) of nicotine there are per millilitre (mL), or 
as the percentage weight per volume (%w/v). In the UK, and several other countries, 
nicotine content ranges from zero (0%) to a maximum of 20mg/mL (or 2%). Nicotine 
is incorporated as freebase or nicotine salts; the latter has a lower pH than freebase 
nicotine, enabling a smoother throat-hit. Additionally, nicotine salts allow vaporisation 
at a lower temperature and enable higher nicotine levels to be inhaled,21 which may 
help with switching from smoking to vaping. Access to a variety of flavours can encour-
age the uptake of vaping as an aid to stopping smoking and vaping non-tobacco fla-
vours is associated with increased smoking cessation in adults.22 The label on the vaping 
product packaging includes the ratio of VG to PG (VG/PG). PG is the carrier for the 
flavourings and nicotine and is also responsible for the throat-hit. VG has a natural 
sweetness and is responsible for the majority of aerosol (vapour). A 50/50 ratio is the 
most common. For smokers who miss the throat-hit or harsh feeling at the back of the 
throat from tobacco smoking, an e-liquid with a high PG ratio may be preferable (e.g. 
PG 70/VG 30). If big vapour clouds are preferred, then a high VG ratio needs to be used 
(e.g. PG 30/VG 70), though this is best suited to particular vaping devices (modular).

Adverse effects

Mouth and throat irritation, cough, headache and nausea are the most commonly 
reported symptoms of vaping and these subside over time. The Royal College of 
Physicians,23 Office for Health Improvement and Disparities22 and Committee on 
Toxicity of Chemicals in Food, Consumer Products and the Environment24 advise that 
regulated vaping devices are a much less harmful alternative to tobacco smoking for 
dependent smokers and bystanders. Concurrent smoking and vaping (dual use) may 
not reduce the risk of adverse health effects, and people who vape should be encour-
aged to stop smoking completely, whereas people who have never smoked should be 
encouraged not to smoke or vape.22,24

Treatment algorithms

Tables 4.21 and 4.22 outline treatment algorithms for people making an attempt to 
stop smoking and those wanting to abstain or reduce their smoking level.
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Table 4.21  Treatment algorithm for people making an attempt to stop smoking.

First-line pharmacological treatment is combination NRT or varenicline or a nicotine-containing vaping 
device1 weekly by a trained tobacco-dependence treatment advisor for the duration of the attempt at stopping 
and for at least 4 weeks after discharge from hospital.

Combination NRT Varenicline

For people who smoke more than 20 cigarettes/day or 
who smoke within 30 minutes of waking up:

Start 21mg (24-hour) or 25mg (16-hour) patch and an 
oral/nasal NRT product of the person’s choice

Continue patch use for up to 12 weeks, aiming to reduce 
patch dosage every 4 weeks

Continue oral/nasal product use while experiencing craving.

Set target stopping date between 1 and 2 weeks of 
starting varenicline treatment.

Start 0.5mg PO varenicline once daily on days 1–3.

Increase to 0.5mg PO varenicline twice daily on 
days 4–7.

Increase to 1mg PO varenicline twice daily on 
days 8–84.

Consider 1mg varenicline PO twice daily for an 
additional 12 weeks for maintenance of abstinence in 
people who have successfully stopped smoking at the 
end of the initial 12 week course of varenicline.

For people who smoke less than 20 cigarettes/day and do 
not smoke within 30 minutes of waking up:

Start 14mg (24-hour) or 15mg (16-hour) patch and/or an 
oral/nasal NRT product of the person’s choice

Continue patch use for up to 12 weeks, aiming to reduce 
patch dosage every 4 weeks

Continue oral/nasal product use while experiencing craving.

People who want to use a nicotine vaping device to quit should generally set a stopping date and use the device to 
stop in one go by replacing all their tobacco cigarettes with it as soon as possible. Alternatively, they can gradually 
reduce the amount of tobacco they smoke over several weeks and increase the use of the vape until they have 
completely switched. Similar to the use of NRT, advise the service user to start with a higher strength of nicotine. 
There is no contraindication to using NRT and a nicotine vaping device simultaneously (if people find this beneficial).

Cytisine

Set target stopping date within 5 days of starting cytisine treatment

Days of treatment Recommended dosing Maximum daily dose

Days 1–3 1.5mg (1 tablet) every 2 hours 9mg (6 tablets)

Days 4–12 1.5mg (1 tablet) every 2.5 hours 7.5mg (5 tablets)

Days 13–16 1.5mg (1 tablet) every 3 hours 6mg (4 tablets)

Days 17–20 1.5mg (1 tablet) every 5 hours 4.5mg (3 tablets)

Days 21–25 1.5–3mg (1–2 tablets) a day 3mg (2 tablets)

Bupropion

Bupropion could be considered second line or where people who smoke express a preference for 
bupropion therapy.

Set target stopping date between 1 and 2 weeks of bupropion treatment.

Start 150mg PO bupropion daily on days 1–6.

Increase to 150mg PO bupropion twice daily on days 7–49 (with an interval of at least 8 hours between doses, 
and avoiding bedtime dosing to reduce risk of insomnia).

Maintain dose at 150mg PO bupropion on days 50–63 (otherwise discontinue if person has not stopped).
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/869401/Vaping_in_England_evidence_update_March_2020.pdf
https://www.gov.uk/government/publications/nicotine-vaping-in-england-2022-evidence-update/nicotine-vaping-in-england-2022-evidence-update-main-findings
https://www.gov.uk/government/publications/nicotine-vaping-in-england-2022-evidence-update/nicotine-vaping-in-england-2022-evidence-update-main-findings
https://www.rcplondon.ac.uk/projects/outputs/nicotine-without-smoke-tobacco-harm-reduction-0
https://cot.food.gov.uk/sites/default/files/2020-09/COT E(N)NDS statement 2020-04.pdf
https://cot.food.gov.uk/sites/default/files/2020-09/COT E(N)NDS statement 2020-04.pdf
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Stimulant use disorder (SUD)

Stimulants, as a group, encompass a wide range of synthetics (amfetamine, metham-
phetamine, methylphenidate, mephedrone) and naturally derived substances (cocaine 
and crack, ephedrine, khat) broadly described as sympathomimetic. Ingestion creates 
characteristic euphoric effects thought to be mediated by release of the monoamines 
norepinephrine, serotonin and dopamine.1 Cocaine and amfetamine use are the most 
common with a global prevalence rate of 0.4% and 0.7%, respectively. It is estimated 
that dependence will develop in 16% of people using cocaine and 11% of those who 
use amfetamines.2

Acute intoxication and chronic use of these substances can present with cardiovas-
cular symptoms, movement disorders and a range of psychiatric symptoms including 
agitation, enhanced anxiety, paranoia, panic attacks and psychosis. Associations with 
violent behaviour, high-risk sexual activity and the injecting of stimulants further 
underline the implications of stimulant use at the public health level.2–4

Tolerance and dependence can be expected to develop following regular, long-term 
use. For patients dependent on stimulants, a withdrawal syndrome of approximately 
1 week’s duration marked by craving, fatigue, agitation, insomnia and increased appe-
tite can follow on from abstinence.5,6

Recreationally, patterns of SUD vary from use of a single stimulant, several different 
stimulants and simultaneous or sequential use of drugs from different classes. 
Combinations of different drugs may be explored by patients as a means of shaping the 
overall psychoactive experience.3 Stimulant use among people with opiate use disorder 
is common and linked to poor engagement with opiate agonist therapy and the increased 
risk of overdose that follows.7,8

Overview of treatment

After decades of research there are, at the time of writing, no pharmacological 
agents approved in the treatment of SUD.9–12 It is worth mentioning explicitly that 
there is also limited evidence to support the prescribing of stimulants themselves 
(so-called agonist replacement therapy) for patients with SUD.10,13 There is a need 
for rigorous, high-quality clinical trials that can overcome the historical methodo-
logical challenges.11

Stimulant use for many will be self-limiting without treatment beyond the provision 
of harm minimisation advice and psychoeducation. For those who use stimulants in 
combination with alcohol, heroin or GBL, effective treatment of the co-occurring 
dependency may enable reductions in stimulant use. Successful care of patients depend-
ent on stimulants should involve a comprehensive treatment approach that includes 
psychosocial interventions that reflect the complexity of factors behind SUD. While a 
range of therapeutic modalities are recommended, there is particularly good evidence 
for contingency management.2,11

For many the route to abstinence is through mutual aid and peer support such as 
Cocaine Anonymous, Crystal Meth Anonymous or Rational Recovery. Further 
information on the treatment of cocaine dependence can be found in UK clinical 
guidelines.14 The limited effective interventions available for SUD have prompted the 
exploring of other treatment modalities.
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There is a small developing evidence base for the potential of interventions based on 
neuromodulation such as transcranial magnetic stimulation (tMS) in SUD. This is an 
area of research in its early stages, without consensus on an appropriate cortical target 
or optimal frequency of TMS.15

An important area of consideration is the management of patients with SUD and 
suspected or verified attention deficit hyperactivity disorder (ADHD). As might be 
expected, ADHD is more common in patients with substance use disorder.16 There is 
limited guidance to support clinicians in making a definitive diagnosis of ADHD in this 
group of patients or to navigate the risk–benefit balance of commencing treatment with 
stimulants compared with second-line non-stimulant-based alternatives.17,18

Cocaine

Cocaine is a naturally derived compound found in the coca plant. Aside from applica-
tion as a topical anaesthetic, it is primarily used recreationally. Once extracted, cocaine’s 
properties are enhanced when processed into cocaine hydrochloride, a powdered form 
that is commonly insufflated (snorted). Removal of the hydrochloride creates a water-
insoluble base form (freebase) known as ‘crack’ that can be smoked. Both forms of 
cocaine can be injected although as a freebase it must first be dissolved in an acid. An 
epidemiological study from 2023 suggests an increase in rates of crack injection in both 
England and Wales.19

Detoxification

Symptoms of withdrawal include depressed mood, agitation and insomnia. These are usu-
ally self-limiting. It should be noted that given cocaine’s short half-life and the binge nature 
of cocaine use, many patients essentially detoxify themselves regularly, with no pharmaco-
logical therapy. Symptomatic relief such as the short-term use of hypnotics may be helpful 
in some, but these agents may become agents of dependence themselves for some patients.14

Substitution treatment

There is little evidence for substitution therapy for the treatment of cocaine misuse and 
it should not usually be prescribed.1,9,11

Amfetamines

Amfetamine-type substances were first synthesised in the early 20th century initially 
having a wide range of applications. Currently, their clinical use is restricted to the 
treatment of ADHD and narcolepsy.20 Amfetamine as a salt, usually amfetamine sul-
phate, the cathinone mephedrone and the more potent, long-acting methamphetamine 
are most commonly associated with significant misuse.

Within a recreational context, amfetamine sulphate is known as ‘speed’ and mephe-
drone as ‘drone’ or ‘meow meow’; names for methamphetamine include ‘meth’, ‘crystal’ 
or ‘tina’. These substances can be ingested as tablets or ‘pills’, insufflated as powders 
and, less commonly, injected or ‘slammed’. Methamphetamine, when in its crystalline 
form ‘ice’, can also be inhaled.



534 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 4

Detoxification and dependence

A withdrawal syndrome is common in those who are dependent. Treatment should 
focus on symptomatic relief, although many symptoms of amfetamine withdrawal (low 
mood, listlessness, agitation, irritability, fatigue, etc.) are short-lived and may not be 
amenable to pharmacological treatment. Insomnia can be treated with short courses of 
hypnotics, again noting the risk of dependence on these agents.1,9,11 A 2022 systemic 
review and meta-analysis observed that mirtazapine may reduce the amount of meth-
amphetamine consumed by patients with methamphetamine use disorder.21

Polysubstance abuse

In those who are dependent on opioids and cocaine, the provision of effective substitu-
tion therapy for treatment of the opioid dependence with either methadone or buprenor-
phine can lead to a reduction in cocaine use.14

Psychosis associated with stimulant drugs

Psychotic symptoms in association with methamphetamine are related to frequency of 
use and severity of methamphetamine dependence.22 In many, perhaps most, cases psy-
chotic symptoms can resolve with the resolution of intoxication – i.e. over the course of 
a day or so. The majority of patients attending an emergency setting with acute psy-
chotic symptoms in the context of very recent methamphetamine use can be managed 
with simple sedation (e.g. diazepam 5–10mg as needed 4–6 hourly for agitation) and 
therapeutic rest.23 Some patients, however, may need more intensive treatment in line 
with the treatment of acute psychosis in Chapter 2.

It should be noted that psychotic symptoms in the context of stimulant use are 
progressive with continued use – they tend to start earlier in each binge and to last 
longer. A median of 25% of patients report on-going symptoms 1 month after meth-
amphetamine consumption.24 Psychosis in the context of intoxication is associated 
with persecutory delusions and tactile hallucinations, while more persistent 
methamphetamine-associated psychosis is characterised by delusions of persecution 
and auditory hallucinations and is largely indistinguishable from a primary psychotic 
disorder.24 In the emergency department it can be difficult to make a clear diagnosis. 
Between 16% and 38% of patients initially diagnosed with methamphetamine 
psychosis are later diagnosed as having schizophrenia.24

In the acute setting, another important differential diagnosis in methamphetamine 
users presenting with agitated psychosis is GBL withdrawal delirium (where stimulant/
GBL polysubstance use is prevalent). There is symptomatic overlap between stimulant 
intoxication – autonomic hyperactivity, agitation, hallucinations – and GBL withdrawal 
delirium. The latter requires higher doses of benzodiazepines and more prolonged treat-
ment (see ‘GHB and GBL dependence’ later in this chapter).

As already stated, in the emergency setting, simple sedation with benzodiazepines 
for agitation is often sufficient initially. If antipsychotics are indicated, the fourfold 
increased odds of developing extrapyramidal side effects (EPSEs) in patients who use 
methamphetamine should be borne in mind.25 Agents with a low propensity to cause 
EPSEs should be used and there is evidence for efficacy of olanzapine. Aripiprazole 
may be preferred for rapid tranquillisation as olanzapine and benzodiazepines 
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cannot be co-administered. Haloperidol should not be used because of the risk of 
dystonia. Early review regarding continuation is important as for most patients their 
symptoms resolve within 2 or 3 weeks, and there is no evidence to support the ben-
efit of prophylactic prescription of antipsychotics in methamphetamine-related 
psychosis.26

Stimulant-associated depression

Anhedonia can be profound in early abstinence from stimulants. For many, low mood 
will resolve in line with duration of abstinence and supportive psychosocial interven-
tions.19 For those in whom it endures psychological treatments are effective but may be 
difficult for addiction patients to access because of institutional barriers.2

Antidepressants have primarily been evaluated as treatment for the substance depend-
ence itself, with depression as a secondary outcome. There is some evidence for TCAs 
in reducing depressive symptoms.27 However, TCAs are not recommended in those with 
on-going comorbid substance misuse because of their cardiotoxicity.28 There is no 
evidence to support the use of SSRIs and indeed these are associated with significant 
interactions with stimulants19 and increased disengagement.2
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GHB and GBL dependence

Gamma-hydroxybutyrate (GHB) and gamma-butyrolactone (GBL, a pro-drug of GHB) 
are colloquially often referred to as ‘G’. They reduce anxiety and produce disinhibition and 
sedation, primarily through actions at the GABA-B receptor. These drugs are used recrea-
tionally for socialising and occasionally to aid sleep. Among men who have sex with men 
(MSM) they can be used, often alongside stimulants such as mephedrone and crystal meth-
amphetamine, to facilitate sex in the context of potential high-risk sexual behaviour 
(‘chemsex’). Both GHB and GBL have a narrow therapeutic index and overdose is not 
uncommon. Dependence is rare, but in dependent users withdrawal has a rapid onset and 
can produce severe delirium with paranoid delusions and life-threatening complications.1

The withdrawal syndrome1,2

Dependent users take doses ‘round the clock’ (consuming doses day and night, typically 
every 1–3 hours). The onset of withdrawal symptoms occurs a few hours following the 
last dose. This withdrawal syndrome is similar to alcohol withdrawal and may include 
symptoms such as tachycardia, insomnia, anxiety, sweating and fine tremors.1 Untreated, 
it can progress to agitated delirium, often with psychotic features (including paranoid 
delusions and hallucinations) later followed by severe tremors, muscle rigidity and 
seizures.1 Muscle rigidity may be so severe as to produce fever, rhabdomyolysis and 
acute renal failure. The requirement for medication to manage symptoms eases over 
4–6 days, although there are case reports of more prolonged withdrawal.

Withdrawal management

The evidence base for detoxification is limited. The core principle of managing 
withdrawal is to treat early and so prevent the development of delirium and other com-
plications. Once established, delirium can be difficult to control.3 Early treatment with 
benzodiazepines is required, and baclofen (a GABA-B agonist) and phenobarbital have 
also been used effectively as adjunctive medications.1,4 Antispychotic drugs are used in 
some countries.5 Baclofen is freely available online and may be obtained by users for 
unsupervised withdrawal,6 something which, given the dangers involved in withdrawal, 
should be unequivocally discouraged.

There is as yet no validated screening tool to determine when patients should 
receive pharmacological treatment for withdrawal symptoms. However, two case 
reports suggest that the CIWA-Ar scale can be used in the assessment of patients 
withdrawing from GHB.7,8

GHB itself has also been successfully used to aid withdrawal9 with reducing doses 
given every 3 hours over up to 2 weeks. Pharmaceutical GHB may be more effective 
than benzodiazepines in managing withdrawal.10

GHB and GBL misuse is uncommon but medically important because, in dependent users, 
withdrawal can proceed rapidly to life-threatening agitated delirium. Complications include 
seizures, bradycardia, cardiac arrest and renal failure. Professionals in acute and psychiatric 
hospitals need to be able to recognise and manage acute withdrawal.
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Box 4.7  Management of planned elective withdrawal

Setting ■■ All patients undergoing planned withdrawal should be medically supervised
■■ Ambulatory community detoxification should be attempted only where there is no 
history of delirium or psychosis. A responsible third party should be at home who is 
able to monitor and support the withdrawal process. There should be the option of 
transferring the patient to an in-patient unit if symptoms are not well controlled

For up-to-date guidance on the management of GHB/GBL withdrawal, it is recom-
mended in the UK that information be sought from the National Poisons Information 
Service (NPIS),11 specifically the NPIS 24-hour telephone service and the poisons infor-
mation database TOXBASE.12

The two scenarios with which clinicians should be conversant are unplanned acute 
withdrawal (Box 4.6) and planned elective withdrawal (Box 4.7).

Box 4.6  Management of unplanned acute withdrawal

Setting ■■ Acute unplanned withdrawal is a medical emergency and should be managed in the 
acute hospital inpatient setting

■■ Severe withdrawal may require admission to ICU

Initial 
pharmacotherapy

■■ Initiate diazepam 20mg PO as soon as withdrawal symptoms are observed
■■ Diazepam can be repeated at 30 minutes to 4-hourly intervals until symptoms are 
controlled

■■ Most cases of GBL withdrawal require 60–80mg diazepam in the first 24 hours
■■ Higher daily dosages of up to 300mg PO diazepam may be necessary
■■ If on assessment the patient is drowsy, withhold diazepam dose, monitor respiratory 
signs and review once sedation attenuates

■■ One-to-one nursing care may assist in managing severe cases
■■ If there are concerns about the level of drowsiness from treatment with benzodiaz-
epines then early discussion with anaesthetics/ICU team is advised to consider need 
for airway support

■■ From day 2 a tapering regimen of diazepam is started based on the total diazepam 
administered in the first 24 hours

Ajunctive 
pharmacotherapy

■■ Initiate baclofen 10mg PO tds in combination with benzodiazepine withdrawal 
regimen where benzodiazepines prove inadequate

■■ This can be titrated to 20mg PO tds in cases of continued anxiety and agitation
■■ In cases of severe withdrawal consider addition of phenobarbital in doses of 
150–450mg/day oral or IV* (ICU only)13

■■ In cases where severe withdrawal remains uncontrolled, IV anaesthetics such as 
propofol* may be required (ICU only)

■■ Thiopental* coma has also been used in severe resistant withdrawal10

*The respiratory depressant effects of phenobarbital, thiopental and propofol cannot be reversed; facilities for 
mechanical ventilation should be available.
GBL, gamma-butyrolactone; ICU, intensive care unit; PO, by mouth; tds, three times a day.
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Pre-withdrawal ■■ Discuss treatment plan with the patient and person who will be supporting them
■■ Encourage patient to keep a week-long diary of GBL use including dose frequency 
and quantity

■■ Encourage patient to cease ‘on-top’ drug use such as mephedrone and crystal 
methamphetamine before elective withdrawal

■■ Start baclofen 10mg PO tds 3–7 days before target withdrawal date
■■ Encourage patients to reduce GBL dose as much as tolerable either by reducing each 
dose by 0.1mL every 1–2 days or increasing the time period between doses

Withdrawal ■■ On day 1 of planned ambulatory withdrawal, ask patient to attend having used no GBL 
for a minimum of 2 hours, and advise them to dispose of their remaining supplies of GBL

■■ Advise patients they will need to stay at the clinic for up to 4 hours on day 1, that 
they cannot drive motor vehicles during withdrawal, and should not drink alcohol or 
take other sedatives during withdrawal

■■ Increase baclofen to 20mg PO tds
■■ Initiate benzodiazepine treatment once signs and symptoms of withdrawal develop – 
tachycardia, sweaty palms, fine tremor and anxiety. Start diazepam 20mg, review after 
2 hours and monitor for anxiety/sedation/respiratory depression. Repeat up to 20mg 
PO diazepam if indicated

■■ Once 6 hours have passed since last GBL usage the patient may be given up to a 
further 40mg diazepam, and then seen daily on the following 2 days

■■ At each daily visit, review diazepam dosage and titrate to symptoms. Diazepam is seldom 
needed beyond 7 days. Typical initial daily doses of diazepam are around 40–60mg/day

Post-withdrawal ■■ Continue baclofen 20mg PO tds following benzodiazepine withdrawal, reducing over 
4–6 weeks. One of the few trials in this area successfully used 45–60mg a day for 
3 months for relapse prevention11

■■ After withdrawal, persisting anxiety and insomnia are common, and there is a high risk 
of relapse. Before initiating elective withdrawal management, a plan should be in place 
to monitor and support patients for a minimum of 4 weeks to minimise risk of relapse

GBL, gamma-butyrolactone; PO, by mouth; tds, three times a day.

https://www.npis.org
https://www.toxbase.org
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Benzodiazepine misuse

Benzodiazepine prescribing reached its peak during the 1960s and 1970s. Prescriptions 
that were originally started for disorders such as anxiety, depression and insomnia were 
often continued long term and led to the development of dependence. Benzodiazepines 
are still widely used in the USA: 5.2% of adults were prescribed a benzodiazepine in 
2008,1 just over 4% in 2018 and just less than 4% in 2021.2

There are a growing number of novel or ‘designer’ illicit benzodiazepines (e.g. 
diclazepam, etizolam, flualprazolam, flunitrazolam and norfludiazepam). There is 
limited information available about the health consequences and social harms of 
these substances, but they are likely to be similar to or worse than the established 
benzodiazepines.3 As well as being prescribed, benzodiazepines can be acquired via 
the illicit market, diversion of prescriptions and internet purchasing (thought to be a 
rising trend).4,5

Benzodiazepine dependence can be thought of as either iatrogenic (low daily doses 
prescribed over many years) or non-iatrogenic (high doses, illicitly obtained, often 
consumed intermittently).

Withdrawal management

The UK NICE guideline on safe prescribing and withdrawal management of medi-
cines associated with dependence recommends a shared decision-making approach 
with the individual.6 Detailed information regarding benefits of discontinuation, the 
withdrawal process and possible symptoms should be discussed over the course of 
regular scheduled reviews. Withdrawal from benzodiazepines usually involves con-
version to an equivalent dose of diazepam because its long duration of action may 
mitigate withdrawal symptoms.

Dose reduction recommendations include:

■■ Gradual reduction rather than abrupt discontinuation.6

■■ ‘Slow, step-wise rate of reduction proportionate to the existing dose, so that decre-
ments become smaller as the dose is lowered’ (unless there is clinical risk and rapid 
withdrawal is needed).6

■■ Individualise according to the drug, dose, duration of treatment, history of dependence, 
withdrawal symptoms and re-emergence of underlying conditions (such as anxiety or 
insomnia).

■■ Withdrawal over a period of less than 6 months is appropriate for some patients.7

■■ Some guidelines suggest a reduction of about one-eighth of the daily dose every 
2 weeks.8

■■ If reduction is unsuccessful aim to review regularly, stop further escalation in dose 
and consider reduction again later.

Additional interventions are given in Table 4.23.
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Polysubstance use

Illicit benzodiazepines are often used in addition to a primary substance of abuse. 
People with non-iatrogenic benzodiazepine dependence often consume doses greater 
than 100mg diazepam equivalent a day. There is no evidence that substitute prescrib-
ing of benzodiazepines ultimately reduces benzodiazepine misuse. Benzodiazepine 
dependence as part of polysubstance dependence should also be treated by a gradual 
withdrawal of the medication. Benzodiazepines prescribed at greater than 30mg 
diazepam equivalent per day may cause harm8 and so this should be avoided if at 
all possible.

Pregnancy and benzodiazepine misuse

Benzodiazepines are not major human teratogens but should ideally be gradually discon-
tinued before a planned pregnancy. If a woman is prescribed benzodiazepines and found 
to be pregnant, the prescription should be gradually withdrawn over as short a time as 
possible, being mindful of the risk of withdrawal seizures and the potential consequences 
for the pregnant woman and fetus. A risk–benefit analysis should be undertaken and 
specialist advice sought (see pregnancy section in Chapter 7). As for all patients, it may 
be appropriate for a woman dependent on benzodiazepines to be stabilised on diazepam 
before any dose reduction.8

Summary

■■ Benzodiazepines should be withdrawn using a hyperbolic tapering schedule (Table 4.24).
■■ Discontinuation can sometimes be completed within 6 months.
■■ Switching to an equivalent dose of diazepam before withdrawal is commonplace but 
not always effective.

Table 4.23  Psychosocial and pharmacological interventions in benzodiazepine withdrawal.

Psychosocial Pharmacological

Contingency management and patient 
education have had some success at reducing 
benzodiazepine use

A Cochrane review found evidence that supported 
the use of cognitive behavioural therapy (CBT) 
alongside dose reduction9

Evidence suggests targeted interventions with 
non-pharmacological supportive therapies are more 
likely to result in successful deprescription10

Multifaceted prescribing interventions (usually 
including psychological interventions/support) are 
recommended for older patients11

A 2018 Cochrane review could find no pharmaceutical 
add-on that could help facilitate the withdrawal 
process12

Withdrawal symptoms should not be treated with 
another dependence-forming medicine or sodium 
valproate or buspirone6
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■■ Benzodiazepine misuse is frequently seen in multisubstance misuse where opioids 
may be the primary drug of dependence.

■■ Consider cognitive behavioural therapy (CBT) when withdrawing from 
benzodiazepines.

More detailed information on benzodiazepine withdrawal is given in The Maudsley 
Deprescribing Guidelines.13
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Table 4.24  Typical diazepam withdrawal schedule 
for iatrogenic dependence.

Week Dose

Baseline 30mg/day

Week 2 25mg/day

Week 4 20mg/day

Week 6 18mg/day

Week 8 16mg/day

Week 10 14mg/day

Week 12 12mg/day

Week 14 10mg/day

Then reduce by 2mg/day every 2 weeks if tolerated.
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Drug-induced excited state

A drug-induced excited state is an under-recognised and potentially life-threatening 
syndrome of agitation, aggression and dysregulated physiological responses.1 Illicit 
drugs are the most common cause, notably cocaine and New Psychoactive Substances 
including synthetic cannabinoids and stimulants such as mephedrone. There are also 
other causes of a drug-induced excited state.2

This section draws attention to the approach required for people whose behaviour 
presents a danger to themselves or others because of the acute effect of illicit substances, 
and who are at significant risk of physiological harm. The terms ‘acute behavioural 
disturbance’ or ‘excited delirium’ are not used because they are not recognised diagno-
ses and because they are highly controversial terms that are suspected of being misused 
in respect to deaths in police custody.3–5

Early intervention and de-escalation are crucial to effective and safe treatment. It cannot 
be overemphasised that physical restraint should be avoided whenever possible because of 
the substantial risk to life presented by restraint in these patients. Where restraint cannot 
be avoided, it should be used carefully and safely: avoiding restraint in the prone position 
and employing it for the briefest possible time (i.e. for seconds, not minutes).

Pathophysiology

Various components of the drug-induced excited state and its treatment (including 
restraint) lead to disorientation and a ‘fight or flight’ response. The physical exertion 
employed to ‘escape’ results in hyperthermia and catecholamine release.6 Hyperthermia 
in turn leads to rhabdomyolysis (with raised creatine kinase)7 as well as worsening 
delirium.8 Excess sympathetic catecholamines prolong the cardiac QT interval and may 
adversely affect myocardial function.9 Excess muscle activity, raised catecholamines, 
hyperthermia and dehydration contribute to a metabolic acidosis and the production of 
carbon dioxide. This manifests with tachypnoea and may herald pending cardiovascu-
lar collapse. It cannot be overemphasised that restraint grossly exacerbates risks in this 
cascade of events, especially if restraint is prolonged.

Identification

A drug-induced excited state is not a distinct diagnosis, but a term used to encapsulate 
a range of situations in which a person experiences distress, displays agitation or aggres-
sion and is at risk of physiological dysregulation. Perhaps the most common symptoms 
are violent behaviour, increased pain tolerance and constant activity.10 Rapid breathing, 
a lack of fatigue, hyperpyrexia and tactile hyperthermia are also frequently observed.11 
A cascade of events may develop and may be provoked or worsened by restraint, 
leading to increased fear, then protracted physical struggle, hypoxia due to restraint, 
catecholamine release, lactic acidosis, and so on.

Management

Verbally de-escalate and try to ensure environmental safety for the individual and oth-
ers. It bears repeating that restraint may exacerbate hyperthermia and catecholamine 
release, worsening outcomes.12 Sedation is important to calm aggression and to reduce 
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heat generation and catecholamine release. There is evidence to support intramuscular 
use of benzodiazepines (including lorazepam and midazolam13), antipsychotics (includ-
ing haloperidol, droperidol, olanzapine and chlorpromazine13,14) and their combina-
tion.15 Caution is required with antipsychotics because of the risk of acute dystonia and 
neuroleptic malignant syndrome.

Record pulse, blood pressure and temperature where and when safe to do so. Basic 
urinary drug screens have limited validity for New Psychoactive Substances but many 
clinical laboratories can identify potentially causative compounds (albeit with a time lag). 
An ECG is desirable but unlikely to be possible until individuals have been sedated. Full 
assessment and treatment require urgent ambulance transfer to an emergency depart-
ment.16 Psychiatric nursing personnel might be required to contain and support the indi-
vidual. In the emergency department, intramuscular ketamine is the preferred sedative, 
with a predictable dose–response effect at 2–4mg/kg.17 Antipyretics are ineffective cooling 
agents. Cooled intravenous fluids, water sprays and ice to the whole body may be required.

Outcomes

Mortality rates are not known, with the only source of data available being uncontrolled 
observations.18 Risk of death is related to the duration of hyperthermia and peak tem-
perature reached  – body temperatures over 42°C usually have very poor outcomes. 
A body mass index of more than 25kg/m2 is also associated with worse outcome. In 
non-fatal instances, most cases of drug-induced excited state are brief and fully resolve 
within 48 hours. Longer-term cardiac, renal and hepatic damage can occasionally occur.
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Interactions between illicit drugs and prescribed psychotropic drugs

Interactions between drugs of misuse and prescribed psychotropics are common, not 
least because of the high rates of psychotropic prescribing in such patients.1 Information 
on adverse interactions is derived largely from case reports and theoretical assumptions 
and rarely from systematic investigation. A summary of major interactions can be 
found in Table 4.25.

In all patients who misuse illicit drugs:

■■ Infection with hepatitis B and C is more common. The associated liver damage may 
lead to a reduced ability to metabolise other drugs and increased sensitivity to adverse 
effects.

■■ Infection with HIV is relatively common.2,3 Antiretroviral drugs are involved in 
pharmacokinetic interactions with a number of prescribed and non-prescribed drugs.4 
For example, ritonavir can decrease the metabolism of ecstasy and precipitate toxicity, 
and a number of antiretrovirals can increase or decrease methadone metabolism.5

■■ Prescribed drugs may be used in the same way as illicit drugs (i.e. erratically and not as 
intended). Large quantities of prescribed drugs should not be given to out-patients.

■■ Additive or synergistic effects of respiratory depressants may play a contributory role 
in deaths from overdose with methadone or other opioid agonists.6 Caution is needed 
in prescribing sedative medicines such as benzodiazepines and gabapentinoids.



Table 4.25  Interactions between illicit drugs and psychotropics.

Cannabis Heroin/methadone6

Cocaine, amfetamines, ecstasy, MDA, 
6-APD Alcohol Ketamine7

General 
considerations

■■ Usually smoked in cigarettes 
(induces CYP1A2)

■■ Can be sedative
■■ Dose-related tachycardia
■■ THC/CBD inhibit CYP3A4, 
CYP2C19 and CYP2D68,9

■■ Can produce sedation/
respiratory depression

■■ QTc prolongation with 
methadone (see section on 
methadone earlier in this 
chapter)

■■ Stimulants (cocaine can be sedative in 
higher doses)

■■ Arrhythmia possible
■■ Cerebral/cardiac ischaemia with 
cocaine – may be fatal

■■ MDMA inhibits CYP2D6/CYP3A4
■■ Hyperthermia/dehydration with ecstasy10

■■ Sedative
■■ Liver damage 
possible

■■ Induces various 
enzymes

■■ Sedative readily 
causes 
unconciousness

■■ Onset of effects 
may be rapid if 
snorted or injected

Older 
antipsychotics

■■ Antipsychotics reduce the psychotropic effects of almost all drugs of abuse by blocking dopamine receptors (dopamine is the neurotransmit-
ter responsible for ‘reward’) (e.g. haloperidol and MDMA11)

■■ Patients prescribed antipsychotics may increase their consumption of illicit substances to compensate
■■ Patients who have taken ecstasy may be more prone to EPSEs
■■ Cardiotoxic or very sedative antipsychotics are best avoided, at least initially. Sulpiride is a reasonably safe first choice
■■ Methamphetamines increase risk of EPSEs with haloperidol12

Second-
generation 
antipsychotics

■■ Risk of additive sedation
■■ Cannabis smoking in tobacco 
can reduce plasma levels of 
olanzapine and clozapine via 
induction of CYP1A213

■■ Clozapine might reduce 
cannabis and alcohol 
consumption14

■■ Outcome of THC/CBD 
inhibition of CYP1A2 unknown

■■ Risk of additive sedation
■■ Case report of methadone 
withdrawal being precipitated 
by risperidone15

■■ Isolated report of quetiapine 
increasing methadone levels, 
especially in those with slowed 
CYP2D6 hepatic metabolism16

■■ Antipsychotics may reduce craving and 
cocaine-induced euphoria17–21

■■ Olanzapine may worsen cocaine 
dependency22

■■ Clozapine may increase cocaine levels 
but diminish subjective response23

■■ Increased risk 
of hypotension 
with olanzapine 
(and possibly 
other 
beta-blockers)

■■ Increased sedation
■■ Possible 
interaction 
between 
risperidone and 
ketamine24
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Antidepressants ■■ Tachycardia has been reported 
(monitor pulse and take care 
with TCAs25)

■■ Complex, unpredictable effects 
of CYP induction (tobacco) and 
CYP inhibition (THC/CBD)

■■ Avoid very sedative 
antidepressants

■■ Some SSRIs can increase 
methadone plasma levels26 
(citalopram is SSRI of choice but 
note the small risk of additive 
QTc prolongation)

■■ Case report of serotonin 
syndrome occurring when 
sertraline prescribed with 
methadone for a palliative care 
patient27

■■ Avoid TCAs (arrhythmia risk)
■■ MAOIs contraindicated (hypertension)
■■ Combining moclobemide and MDMA 
can be fatal28

■■ SSRIs may increase plasma concentrations 
of MDMA29 but reduce subjective effects30

■■ Risk of SSRIs increasing cocaine levels, 
especially fluoxetine31

■■ Concomitant use of SSRIs or aripiprazole 
and lamotrigine with cocaine or other 
stimulants (especially MDA and 6-APD) 
could precipitate a serotonin syndrome32,33

■■ SSRIs may enhance subjective reaction to 
cocaine34

■■ Avoid very 
sedative 
antidepressants

■■ Avoid 
antidepressants 
that are toxic in 
overdose

■■ Impaired 
psychomotor 
skills (not SSRIs)

■■ Inhibitors of 
CYP3A4 (e.g. 
fluoxetine/
paroxetine) will 
lengthen ketamine 
half-life

■■ Beware hyperten-
sion with SNRIs 
and reboxetine

Anticholinergics ■■ Misuse is likely. Try to avoid if at all possible (by using a second-generation drug if an antipsychotic is required)
■■ Can cause hallucinations, elation and cognitive impairment

Lithium ■■ Very toxic if taken erratically
■■ Always consider the effects of dehydration (particularly problematic with alcohol or ecstasy)

Carbamazepine/
valproate

■■ Carbamazepine may decrease 
THC concentrations via 
induction of CYP3A435

■■ Carbamazepine decreases 
methadone levels36 (danger if 
carbamazepine stopped suddenly)

■■ Valproate seems less likely to 
interact

■■ Monitor LFTs ■■ Carbamazepine 
decreases 
ketamine plasma 
concentrations via 
CYP3A4 induction

Benzodiazepines ■■ Monitor level of sedation ■■ Oversedation (and respiratory 
depression possible)

■■ Concomitant use can lead to 
accidental overdose

■■ Possible pharmacokinetic 
interaction (increased 
methadone levels)

■■ Oversedation (if high doses of cocaine 
have been taken)

■■ Widely used after cocaine intoxication
■■ Future misuse possible

■■ Oversedation 
(and respiratory 
depression) 
possible

■■ Widely used 
in alcohol 
detoxification

■■ Oversedation and 
respiratory 
depression

Gabapentinoids ■■ Monitor level of sedation ■■ Large increase in risk of death in 
overdose37,38

■■ Does not reduce cocaine use39
■■ Oversedation 
and respiratory 
depression 
possible

■■ No interaction 
reported24

6-APD, 6-(2-aminopropyl)benzofuran; CBD, cannabidiol; EPSEs, extrapyramidal side effects; MAOIs, monoamine oxidase inhibitors, MDA, 3,4-methylenedioxyamphetamine; MDMA, 3,4-methylene 
dioxymethamphetamine; TCAs, tricyclic antidepressants; THC, tetrahydrocannabiniol.
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Drugs of misuse – a summary

Urine testing for illicit drugs is routine on many psychiatric wards and in out-patient 
settings and doctors’ offices. It is important to be aware of the duration of ability to 
detect drugs in urine and of other commonly used substances and of drugs that can give 
a false positive result. Some false positives are unpredictable (i.e. not related to chemical 
similarity), for example amisulpride can give a false positive for buprenorphine.1 False 
positive results are most likely with point-of-care immunoassay kits. If a positive result 
has implications for a patient’s liberty, and the patient denies use of substances, a second 
sample should be sent to the laboratory for definitive testing by liquid chromatography 
and mass spectrometry (LC-MS).

Table 4.26 gives a basic summary of the features of drugs of misuse.



Table 4.26  Summary of drugs of misuse.

Drug

Physical signs/
symptoms of 
intoxication

Most common 
mental state 
changes2

Withdrawal 
symptoms

Duration of 
withdrawal

Duration of 
detection in the 
urine3,4

Other substances that give a 
positive urine test result5–7

Amfetamine-type 
stimulants8

Tachycardia, increased 
BP; anorexia, tremor, 
restlessness

Visual/tactile/olfactory/ 
 auditory 
hallucinations, 
paranoia, elation

Fatigue, hunger, 
depression, 
irritability, craving, 
social withdrawal

Peaks 7–34 hours, 
lasts maximum of 
5 days

Depends on 
half-life, mostly 
48–72 hours

Cough and decongestant 
preparations, bupropion, 
chloroquine, chlorpromazine, 
labetalol, promethazine, ranitidine, 
selegiline, large quantities of 
tyramine, tranylcypromine, 
trazodone and many others

Desvenlafaxine may give a positive 
result for PCP9

Benzodiazepines Sedation, disinhibition Relaxation, visual 
hallucinations, 
disorientation, sleep 
disturbance

Anxiety, insomnia, 
delirium, seizures, 
visual/tactile/
olfactory/auditory 
hallucinations, 
psychosis

Usually short-lived 
but may last 
weeks to months

Up to 28 days 
depending on 
half-life of drug 
taken

Nefopam, sertraline, zopiclone, 
efavirenz

Cannabis10–16 Tachycardia, lack of 
co-ordination, red eyes, 
postural hypotension

Elation, psychosis, 
perceptual distortions, 
disturbance of 
memory/judgement, 
twofold increase in 
risk of developing 
schizophrenia

Restlessness, 
irritability, 
insomnia, anxiety

Uncertain, 
probably less than 
1 month (longer 
in heavy users)

Single use: 3 days

Chronic heavy 
use: up to 
30 days

Passive ‘smoking’ of cannabis

Efavirenz, ibuprofen, naproxen

Cocaine Tachycardia/tachypnoea, 
increased BP/headache, 
respiratory depression, 
chest pain

Euphoria, paranoid 
psychosis, panic 
attacks, anxiety, 
insomnia, excitement

Fatigue, hunger, 
depression, 
irritability, craving, 
social withdrawal

12–18 hours Up to 96 hours Food/tea containing coco leaves, 
codeine, ephedrine/
pseudoephedrine
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GHB/GBL Drowsiness, coma, 
disinhibition

Sociability, confidence Tremor, 
tachycardia, 
paranoia, delirium, 
psychosis, visual/
tactile/olfactory/
auditory 
hallucinations

3–4 days 8–10 hours17 Not known

Usually (and reliably) measured by 
LC-MS18

Heroin 
(diamorphine)

Pinpoint pupils, clammy 
skin, respiratory 
depression

Drowsiness, euphoria, 
hallucinations

Dilated pupils, 
nausea, diarrhoea, 
generalised pains, 
gooseflesh, runny 
nose/eyes

Peaks after 36–72 
hours

Up to 72 hours Diphenoxylate, naltrexone, 
naloxone, opiate analgesics, food/
tea containing poppy seed, 
amisulpride, diphenhydramine, 
4-quinolones, tramadol

Ketamine19–22 Increased HR, increased 
BP, palpitations, 
dizziness, abdominal 
discomfort, lower 
urinary tract symptoms, 
ataxia

Impaired 
consciousness, 
dissociation, 
hallucinations, ego 
diffusion

Fatigue, poor 
appetite, 
drowsiness, 
craving, anxiety, 
dysphoria, 
restlessness, 
palpitations, 
tremor, sweating

48 hours Ketamine: up to 
2 days

Norketamine: up 
to 14 days

Quetiapine

LSD23 Variable

Dilated pupils, 
moderate increase in HR 
and BP, flushing, 
sweating, 
hypersalivation, 
increased tendon 
reflexes

Euphoria, 
introspection, illusions, 
pseudo-hallucinations, 
altered sense of time, 
altered thought 
processes, altered 
perception of body, 
vivid recollections of 
significant memories

None N/A Up to 4 days Ambroxol, amitriptyline, 
brompheniramine, bupropion, 
buspirone, cephadrine, 
chlorpromazine, desipramine, 
diltiazem, doxepin, ergonovine, 
fentanyl, fluoxetine, haloperidol, 
imipramine, labetalol, lysergol, 
methylphenidate, metoclopramide, 
prochlorperaxine, risperidone, 
sertraline, thioridazine, trazodone, 
verapamil

(Continued )
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Methadone Pinpoint pupils, 
respiratory depression, 
pulmonary oedema

As for heroin As for heroin but 
milder and longer 
lasting

Peaks after 
4–6 days, can last 
6 weeks

Up to 7 days with 
chronic use

Quetiapine

Other opioids 
such as nitazenes, 
fentanyls and 
oxycodone24,25

As for heroin, higher 
potency than heroin, 
faster onset of action, 
overdose common, seen 
as adulterants to street 
heroin

As for heroin As for heroin As for heroin, 
faster peak

Fentanyl: up to 
72 hours

Oxycodone:  
2–4 days

Nitazenes: variable

Fentanyls – ascorbic acid

Synthetic 
cannabinoid 
receptor agonists 
(SCRAs)

Tachycardia, 
hypertension, red eyes, 
agitation

Anxiety, agitation, 
aggression, psychotic 
symptoms, clouded 
consciousness

Anxiety, sleep 
disturbance, 
headache

Uncertain Difficult to detect 
using conventional 
screening 
methods because 
of chemical 
heterogeneity

Too chemically diverse for urine 
screens, e.g. AB-fubinaca, 
ADB-fubinaca, AB-chminaca 
3-methyl-butanoic acid, ADB-
chminaca and 5-flouro-PB-22  
are all classed as SCRAs

Best detected and measured by 
LC-MS26*

Xylazine27 Bradycardia, 
hypotension, sedation, 
respiratory depression

Rarely taken alone – 
usually an adulterant of 
opioids

Sedation, muscle 
relaxation

Hypertension, 
anxiety, irritability

Unclear Unclear; probably 
a few hours

Urine testing not 
common

Unclear

LC-MS testing available28*

*For more detail on cross-reacting substances in urine testing, see Moeller et al. (2017).29

GBL/GHB, gamma-hydroxybutyrate/gamma-butyrolactone; HR, heart rate; LC-MS, liquid chromatography and mass spectrometry; LSD, lysergic acid diethylamide; N/A, not applicable;  
PCP, phencyclidine.

Table 4.26  (Continued)

Drug

Physical signs/
symptoms of 
intoxication

Most common 
mental state 
changes2

Withdrawal 
symptoms

Duration of 
withdrawal

Duration of 
detection in the 
urine3,4

Other substances that give a 
positive urine test result5–7
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Substance misuse in pregnancy

Substance misuse in pregnancy has a wide range of adverse obstetric and fetal outcomes 
(Table 4.27). The overall quality of evidence is poor and based on small-scale observa-
tional studies. In the UK, the two main sources of information are the UK Teratology 
Information Service1 and NICE guidance for pregnancy and complex social factors.2 
Outside the UK, WHO guidelines are available.3



Table 4.27  Risks and management of various drugs in pregnancy.

Substance Associated risks Management

Alcohol Alcohol is a teratogen, even 1–2 units can 
increase the risk of having a preterm, low 
birthweight or small for gestational age baby.4

In utero exposure can cause fetal alcohol 
spectrum disorders (FASDs) which include 
neurodevelopmental impairment, facial 
dysmorphology, congenital abnormalities and 
poor growth. These are dependent on dose, 
pattern timing, duration of exposure, fetal and 
maternal genetics, maternal nutrition, concurrent 
substance use and epigenetic response.5

Neonates can experience withdrawal symptoms, 
including hyperactivity, crying, irritability, poor 
sucking, tremors, seizures, poor sleeping pattern 
hyperphagia and diaphoresis.6

Pregnant patients should be encouraged to cease alcohol consumption.

Medically assisted withdrawal
■■ Those who experience withdrawal symptoms should have benzodiazepine-assisted withdrawal.3

■■ The timing of detoxification in relation to the trimester of pregnancy should be risk-assessed against 
continued alcohol consumption and risks to the fetus.7

■■ Benzodiazepines are not known to be major teratogens and the duration of their use in medically 
assisted alcohol withdrawal is short. Diazepam and chlordiazepoxide are the benzodiazepines of choice.8

■■ Specialist advice should usually be sought.

Relapse prevention medications
■■ No relapse prevention medications are advised in pregnancy, owing to the lack of safety data. 
However, given the teratogenicity of alcohol, there is debate over whether the benefit might 
outweigh the risk in certain circumstances.9

■■ Acamprosate – fetal malformation and increased stillbirth are observed in animal studies with greater 
doses than in human therapy. One retrospective cohort study did not find an increased rate of 
congenital malformation, preterm delivery, low birthweight or neonatal complications. A small 
sample (n = 32) of unpublished data has observed congenital malformations, miscarriage and 
neurodevelopmental impacts; the results are confounded by maternal alcohol use and therefore 
cannot be reliably interpreted.1

■■ Naltrexone – in animal studies it was not found to be teratogenic, however increased early fetal loss 
was observed at higher than recommended therapeutic doses. Clinical data relate to naltrexone use in 
opioid use disorder (OUD), and therefore are difficult to apply to alcohol use disorder. One study 
identified increased rates of pregnancy and labour complications for those with a naltrexone implant, 
compared with women without OUD, although this may be related to their OUD.9

■■ Disulfiram – very limited data. There are concerns over the autonomic instability caused by the disulfiram-
alcohol reaction.1 Animal studies have not demonstrated the safety of disulfiram in pregnancy.9

Breastfeeding
■■ Alcohol is excreted in breast milk in similar concentrations to those in maternal blood. Alcohol is at its 
highest concentration in breast milk 30–60 minutes after ingestion and declines at the same rate as 
in maternal blood. Therefore, pregnant patients are advised to wait before breastfeeding. One study 
demonstrated that alcohol decreased lactation.10 The safest option is to not drink alcohol, but if an 
individual chooses to drink, then they should drink no more than the recommended weekly intake 
and spread the drinks across the week.11

(Continued )
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Tobacco Miscarriage, low birthweight, prematurity and 
stillbirth7

Patients should be encouraged to cease smoking completely.

Pharmacological treatment
■■ Nicotine replacement therapy (NRT) probably does not have adverse effects on the fetus or infant.12 
NRT should be offered at the earliest opportunity and provided if desired throughout the 
pregnancy.13

■■ Vaping may be preferred but its effect on the fetus has not been established, with few studies 
available. There is some evidence that vaping has no impact on birthweight.14

■■ NRT should be offered alongside behavioural support.13

■■ Bupropion and varenicline are not recommended.13 Bupropion, when used to treat depression, may 
be continued after a risk–benefit analysis. Available human pregnancy exposure data have not 
indicated an increased risk of miscarriage, major congenital malformations, intrauterine death, 
impaired fetal growth or preterm delivery for bupropion or varenicline. One single case–control study 
of bupropion has suggested possible associations with cardiac malformations, but this has not been 
replicated.1

Opioids Heroin dependence: sixfold increase in maternal 
obstetric complications and increased risk of 
neonatal complications including low 
birthweight, neonatal abstinence syndrome (NAS) 
and sudden infant death syndrome.15

Dependence on other opioids: low birthweight, 
toxaemia, third trimester bleeding, 
malpresentation, puerperal morbidity, fetal 
distress, meconium aspiration, NAS, postnatal 
growth deficiency, microcephaly, neurobiological 
problems, increased neonatal mortality, increased 
sudden infant death syndrome (74-fold 
increase).15

Treatment should take place within a multidisciplinary team (including obstetric team, anaesthetists, 
neonatologists and addiction specialists) delivering a holistic package of care.

Opioid substitution treatment (OST)
■■ It is advised that methadone/buprenorphine (OST) be commenced or continued in pregnancy. It 
carries a significantly lower risk than continued illicit use despite the known risks of these 
medications.3

■■ Buprenorphine is associated with a lower risk of NAS than methadone.16

■■ Buprenorphine and methadone increase the risk of preterm delivery, small for gestational age and 
low birthweight. Buprenorphine carries a relatively lower risk of these.16

■■ Buprenorphine has been associated with a lower risk of congenital malformations than methadone.17

■■ Buprenorphine and methadone have the same rates of severe maternal complications and caesarean 
sections.16

■■ Methadone-exposed babies have a higher rate of mortality in the first 2 years when compared with 
buprenorphine and naltrexone exposed babies.18

■■ A Cochrane review found no difference in treatment retention between methadone and buprenor-
phine during pregnancy.15 However, a larger systematic review and meta-analysis not focused on 
pregnancy found greater treatment retention for methadone.19

■■ Pregnant patients are not advised to switch from methadone to buprenorphine because of the risk of 
withdrawal.3

Table 4.27  (Continued)

Substance Associated risks Management
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■■ In the past, guidelines recommended that patients who take buprenorphine-naloxone (e.g. Suboxone) 
be switched to buprenorphine owing to there being inadequate safety data for the former.20 However, 
a 2020 systematic review and meta-analysis identified no difference in outcomes for pregnant patients 
receiving buprenorphine-naloxone and that neonates were less likely to require treatment for NAS.21 
A 2023 systematic review confirmed that Suboxone was no less safe than buprenorphine alone (or 
methadone).22

■■ Metabolism of methadone is increased in the third trimester so it may be necessary to split the dose 
to twice daily or increase the dose.4

■■ Pregnancy increases the metabolism of buprenorphine. Increased frequency of dosing is required to 
maintain plasma levels, reducing the risk of withdrawals and increasing adherence to treatment.23

■■ Buvidal (long-acting buprenorphine injection) – there are very limited safety data available, and any 
benefits of use should be balanced with possible risks.24

Detoxification
■■ Detoxification is associated with a higher rate of relapse and mortality.3 It should be driven by informed 
patient choice. If desired, detoxification is safest in the second trimester, as in the first it is associated 
with spontaneous abortion and in the third with preterm delivery, fetal distress and stillbirth.4

■■ Detoxification medications should be employed in small, frequent decrements, e.g. 2–3mg of 
methadone every 3–5 days.4

■■ Cycling between abstinence, relapse and intoxication results in fluctuating opioid concentrations, 
which increases the risk of maternal, obstetric, fetal and neonatal complications.25

Naltrexone
■■ There are limited human data that suggest similar findings with regard to safety as for methadone 
and buprenorphine.18

Other considerations
■■ It is useful to anticipate potential problems in pain management for pregnant patients prescribed 
opioids who are likely to require opioid pain relief. Such patients should be managed in specialist 
antenatal clinics due to the increased associated risks.

■■ Antenatal assessment by anaesthetists is recommended to anticipate any anaesthetic risks, analgesic 
requirements and problems with venous access.

Breastfeeding
■■ Patients prescribed methadone or buprenorphine should be encouraged to breastfeed even if they 
continue to use illicit opioids.1 The level of buprenorphine and methadone in breast milk is low.18

■■ Breastfeeding brings general health benefits to mother and infant, low concentrations of methadone and 
buprenorphine are transferred to infant, and it reduces admission length and need for intervention in NAS.

■■ Patients should be advised to discontinue breastfeeding gradually as abrupt cessation can cause a 
delayed NAS.26

(Continued )
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Cannabis Associations with stillbirth, fetal growth 
restriction, impaired fetal neurodevelopment, 
preterm delivery, neonatal intensive care unit 
admissions and small for gestational age infants, 
neonatal withdrawal-like syndrome, increased 
aggressive behaviour and attention deficits.27

Abstinence should be encouraged. CBT, motivational enhancement therapy and abstinence-based 
incentives can be used. There are no pharmacological treatments currently available.27

Breastfeeding
■■ There are limited data. Avoid or reduce use during breastfeeding.27

Benzodiazepines No conclusive evidence of congenital defects. 
Associations have been found with increased risk 
of spontaneous abortion and preterm labour.28

Prolonged use of benzodiazepines in the 
near-term period, especially high doses, is 
associated with a neonatal withdrawal syndrome 
and ‘floppy baby syndrome’.1

Ideally, benzodiazepines should be discontinued before pregnancy. Abrupt withdrawal of 
benzodiazepines is not advised because of the possibility of destabilisation, and the risk that it could 
lead to alcohol being substituted, which could pose a considerable risk to the fetus.1

The consensus is that those dependent on illicit benzodiazepines should be stabilised on long-acting 
benzodiazepines (e.g. diazepam) at the lowest dose possible to prevent withdrawal symptoms. The 
dose should be gradually reduced, as long as it does not result in illicit use.4

Breastfeeding
■■ People taking high doses of benzodiazepines should not breastfeed.4

Stimulants Increased risk of miscarriage, placental abruption, 
preterm birth, decreased birthweight, disturbed 
neurobehaviour at birth, poorer medical/
behavioural/cognitive and motor problems.29

There are no effective pharmacological interventions and detoxification is the primary aim.

Breastfeeding
■■ Breastfeeding is not advised.3

Table 4.27  (Continued)
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Gambling disorder

At the time of writing, no medicines are licensed for the treatment of problem gambling. 
However, international guidelines and draft NICE guidance recommend naltrexone 
off-label to reduce gambling severity in people with gambling problems.1,2 A 2017 
meta-analysis demonstrated that when people receiving psychological therapy for 
problem gambling were given naltrexone there was a greater reduction in gambling 
than with those given placebo.3 Naltrexone is the only drug with likely effectiveness in 
problem gambling. Other drugs that have been evaluated include nalmefene, serotonin 
reuptake inhibitors, glutamatergic agents (e.g. N-acetylcysteine, acamprosate, 
memantine), mood stabilisers (e.g. topiramate, carbamazepine, lithium) and modafinil, 
olanzapine, haloperidol, tolcapone and bupropion.4

Naltrexone should only be initiated in specialist gambling clinics following a discus-
sion of efficacy and adverse effects. Patients should be told about the interaction with 
concomitant opioids. Following baseline biochemistry analysis to exclude severe renal 
or hepatic impairment, naltrexone should be initiated at a dose of 25mg, increasing to 
50mg with a review of efficacy at 4–6 weeks. Prescriptions could then be transferred to 
primary care with continuation for as long as the person continues to report benefit, 
alongside 6-monthly monitoring of renal and liver function.

Clinicians should be aware of the known risks of developing or worsening of impulse 
control disorders with dopaminergic agents and aripiprazole (and probably other 
dopamine partial agonists),5–7 particularly in individuals at increased risk for problem 
gambling.8
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Chapter 5

Principles of prescribing practice in childhood and adolescence

Diagnosis can be difficult in children and comorbidity is very common. Treatment 
should generally target key symptoms rather than specific conditions. While a working 
diagnosis is beneficial to frame expectations and help communication with patients 
and parents, it should be kept in mind that it could take some time for the illness to 
evolve.1

Differences in pharmacokinetics and pharmacodynamics compared with adults can 
explain the more pronounced or unforeseen adverse reactions to medication in the 
young, as well as the differences in dose–effect relationships compared with those in 
adults.2

■■ Start low, go slow and monitor
Depending on the age, dose starts lower than in adults or may be calculated in mg/kg 
per day terms.1,2 Titration of dose should proceed slowly, aiming for the minimum 
dose that adequately controls symptoms and has minimum adverse reactions. Regular 
reviewing of efficacy and tolerability should guide if treatment is necessary and 
requires continuation.

■■ Polypharmacy in the severely ill
Monotherapy is ideal. However, childhood-onset illness can be severe and may 
require treatment with psychosocial approaches in combination with more than one 
medication.1 Co-prescribing of medication for different disorders or symptoms is 
common. This complicates the interpretation of efficacy of each medicine1 and 
requires care with drug interactions and dose adjustments.

■■ Adequate treatment duration
Children are generally relatively more ill than their adult counterparts and will often 
require longer periods of treatment before responding. An adequate trial of treatment 
for those who are admitted for in-patient care may well be 8  weeks or more for 
depression or schizophrenia.

Prescribing in children 
and adolescents
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■■ Change one drug at a time
Ideally changes should be made to one drug at a time and, if possible, remove a drug 
when adding a new one.

■■ Monitor outcome in more than one setting
For symptomatic treatments (such as stimulants for attention deficit hyperactivity or 
ADHD), bear in mind that the expression of problems may be different in different 
settings (e.g. home and school). For example, a dose titrated against parent reports 
may be too high for the daytime at school.

■■ Educate the child and parents on the treatment
For some, the need for medication will be life-long. The first experiences with 
medications are crucial to long-term outcomes and adherence. Education regarding 
the target symptoms of the medication, likely adverse reactions and medication 
adherence should be addressed. Provide information on the monitoring required and 
how to identify adverse reactions. Patients and their guardians should be encouraged 
to ask for changes to their treatment regimen where they consider them ineffective or 
poorly tolerated.

■■ Review long-term treatment
As children develop and grow through adolescence, dose changes may be required 
and adverse reactions may emerge or wane.

■■ Transition from paediatric to adult services
It is essential that continuity of care is not lost when moving from paediatric to adult 
services as this can be distressing and increase the risk of relapse. Planning and 
co-ordination should start at an early stage to achieve a smooth transition.3

■■ Technical aspects of paediatric prescribing
Most psychotropic drugs used in adults are not licensed for use in children or 
adolescents.4 The Medicines Act 1968 and European legislation make provision for 
doctors to use medicines in an off-label or out-of-licence capacity or to use unli-
censed medicines. Where possible a licensed preparation should be prescribed 
(Table 5.1), however it is recognised that the informed use of unlicensed medicines, 
or of licensed medicines in an ‘off-label’ way, is often necessary in paediatric 
practice. Individual prescribers are always responsible for ensuring that there is 
adequate information to support the quality, efficacy, safety and intended use of a 
drug before prescribing it.5

When writing a prescription in most countries, inclusion of age is a legal require-
ment in the case of prescription-only medicines for children under 12 years of age, 
but it is preferable to state the age for all prescriptions for children.



Prescribing in children and adolescents 563

C
H

A
PT

ER
 5

Table 5.1   Psychotropic medications approved by the UK Medicines and Healthcare products Regulatory Agency 
(MHRA), European Medicines Agency and the US Food and Drug Administration for children and adolescents 
(January 2024).6–9

Condition

UK MHRA 
approval only; 
age (years)

European Medicine 
Agency;* age (years)

US Food and Drug 
Administration; 
age (years)

ADHD

Amfetamine–dexamfetamine 
mixed salts

– – 3+

Amfetamine–dexamfetamine 
mixed salts extended release

– – 6+

Atomoxetine 6+ 6+ 6+

Clonidine extended release – – 6–17

Dexamfetamine 6–17 6–17 3–16

Dexamfetamine sustained release – – 6–16

Dexmethylphenidate – – 6+

Guanfacine extended release 6–17 6–17 6–17

Lisdexamfetamine 6+ 6+ 6–17

Methamfetamine – – 6–17

Methylphenidate 6+ 6–18 6+

Viloxazine – – 6+

Anxiety disorders

Duloxetine – – GAD 7+

Escitalopram – – GAD 7+

Autism spectrum disorder 
(irritability)

Aripiprazole – – 6–17

Risperidone – – 5–17

Bipolar disorder (depressive 
episodes)

Lurasidone – – 10+

Olanzapine–fluoxetine combination – – 10+

Bipolar disorder (manic or 
mixed episodes)

Aripiprazole Manic episodes 13+ Manic episodes 13+ Manic or mixed episodes 10+

Asenapine – – 10+

Lithium – – 7+

Lithium extended release – – 12+

Olanzapine – – 13+

Quetiapine extended release – – 10+

(Continued )
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Condition

UK MHRA 
approval only; 
age (years)

European Medicine 
Agency;* age (years)

US Food and Drug 
Administration; 
age (years)

Risperidone – – 10+

Ziprasidone – 10+ –

Conduct disorder

Risperidone 5–18 5–18 –

Depressive disorder

Amitriptyline – – 12+

Escitalopram – – 12+

Fluoxetine 8+ 8+ 8+

Enuresis

Amitriptyline 6–17 6–17 –

Imipramine 6–17 5–18 6–17

Insomnia (in autism spectrum disorder or Smith Magenis syndrome)

Melatonin extended release 6–17 2–18 –

Insomnia (in ADHD)

Melatonin immediate release 6–17 – –

Insomnia (short term)

Promethazine 5+ – –

Obsessive compulsive disorder

Clomipramine – – 10+

Fluoxetine – – 7+

Fluvoxamine 8+ 8+ 8+

Sertraline 6+ 6+ 6+

Schizophrenia

Aripiprazole 15+ 15+ 13+

Brexpiprazole – – 13+

Lurasidone 13+ – 13+

Olanzapine – – 13+

Paliperidone 15+ 15+ 12+

Quetiapine – – 13+

Risperidone – – 13+

Sulpiride 14+ 6+ –

Tourette’s disorder

Aripiprazole – – 6–18

*Approvals may differ in individual countries.
GAD, generalised anxiety disorder.

Table 5.1  (Continued)
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Depression in children and adolescents

Diagnostic issues

Approximately 15% of young people experience depression by age 18 years and these 
young people often have significant functional impairment and risk of harm.1 Compared 
with depressed adults, young people with depression tend to experience more irritabil-
ity, loss of energy, insomnia and weight change, and less anhedonia and concentration 
problems.2 These symptoms can overlap with and appear similar to other disorders or 
can be minimised and incorrectly attributed to typical teenage development, making 
diagnosis challenging. Assessments should therefore be undertaken by clinicians who 
understand developmental variations and can accurately identify depression in young 
people.3

Clinical guidance

For mild depression in children and adolescents, the UK National Institute for Health 
and Care Excellence (NICE) guidelines4 and American Academy of Child and Adolescent 
Psychiatry (AACAP) practice parameter3 recommend that supportive care or psycho-
logical intervention should be considered as first-line treatment, and that antidepres-
sant medication should not be prescribed.

For moderate to severe depression in young people, these same guidelines recom-
mend offering psychological therapy, either alone or in combination with antidepres-
sant medication. In addition, the AACAP practice parameter recommends that 
antidepressant medication alone could be considered, particularly if the presentation is 
severe and the patient is unable to engage in talking therapy, if psychological interven-
tions are not available or if this is the patient’s and family’s preference.

These guidelines were informed by research evidence for the effectiveness of selective 
serotonin reuptake inhibitors (SSRIs) in treating depression in young people. For exam-
ple, a seminal large UK National Institute of Mental Health (NIMH) funded randomised 
controlled trial (RCT) – the Treatment of Adolescents With Depression Study (TADS)5 – 
found a fluoxetine response rate of 61% over the acute (12-week) phase, which was 
significantly higher than the placebo response rate of 35%, giving a number needed to 
treat (NNT) of 4.5 Subsequent systematic reviews and meta-analyses, which include this 
trial and others, have provided further evidence demonstrating that SSRIs are effective at 
improving symptoms and functioning, and are largely acceptable treatments for depres-
sion in young people. However, several individual studies and systematic reviews studies 
report less certain effects6–10 and a 2021 Cochrane review described antidepressant effects 
as ‘small and unimportant’.11

The current evidence base is unclear about whether SSRI medications alone, psycho-
logical therapy alone or combined treatment is most effective for treating depression in 
children and adolescents. TADS found that fluoxetine alone or in combination with 
cognitive behavioural therapy (CBT) might accelerate treatment response, and that 
adding CBT might decrease adverse effects including suicidality, so enhancing the safety 
of fluoxetine.5,12 However, other studies have not replicated this finding,13,14 including 
the Adolescent Depression Antidepressants and Psychotherapy Trial (ADAPT), which 
found no benefit in combining fluoxetine with CBT over fluoxetine alone.15 A network 
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meta-analysis comparing several treatments for depression in children and adolescents 
also found that combined fluoxetine and CBT was no more effective than fluoxetine 
alone but found that this combination was more effective than CBT alone.16

Prescribing for depression in children and adolescents

Before prescribing

■■ Undertake a comprehensive assessment: Establish a clinical diagnosis of depression. 
Exclude differential diagnoses, including psychiatric disorders (such as bipolar affec-
tive disorder), medical disorders (such as endocrine disorders) and medication-related 
effects (such as steroid adverse effects). Identify any comorbid psychiatric or medical 
conditions. Consider contraindications to SSRIs and potential interactions. Assess 
risk of harm to self and others. Formulate considering factors that could predispose, 
precipitate and perpetuate depression, such as family history of psychiatric disorders 
(including depression and bipolar affective disorder) and environmental stressors 
(including victimisation and other adverse experiences). If any co-occurring problems 
are identified, these should be addressed and prioritised based on a comprehensive 
formulation.

■■ Measure baseline severity: Measures of depression symptoms include the clinician-
administered Children’s Depression Rating Scale-Revised (CDRS-R)17,18 and the child- 
and parent-reported Mood and Feelings Questionnaire (MFQ)19 or Revised Children’s 
Anxiety and Depression Scale (RCADS).20 Measures of functional impairment include 
the Children’s Global Assessment Scale (CGAS).21

■■ Obtain informed consent: Discuss the nature, course and treatment of depression, 
potential adverse effects of medication, delay in onset of treatment effects, plan for 
monitoring and maintenance of medication and potential discontinuation effects.

■■ Develop a safety plan: In all but exceptional circumstances, a parent or carer should 
be responsible for the secure storage of medication for a child or adolescent. Advise 
the young person and their parent/carer of professionals or services they should 
contact if they experience significant adverse effects, risk of harm or worsening 
symptoms.

What to prescribe

■■ Fluoxetine is the recommended first-line medication for depression in children and 
adolescents.3,4 It has the strongest current evidence for efficacy,6,9,11,16,22,23 showing 
moderate effects in reducing depression symptoms versus placebo (standardised mean 
difference = 0.51).16 In the UK, NICE states that fluoxetine is the only antidepressant 
for which clinical trial evidence shows that benefits outweigh risks.4 Fluoxetine 
should be started at a dose of 10mg daily which can be increased after 1 week to the 
minimum therapeutic dose of 20mg daily. Higher doses (up to 40–60mg daily) may 
be considered, particularly in older children of higher body weight or when, in severe 
illness, an early clinical response is considered a priority.4,5,15,24 The long half-life of 
fluoxetine may be beneficial for adolescents because it confers a reduced risk of dis-
continuation effects or relapse if doses are delayed or missed.25 Fluoxetine is approved 
for treatment of depression in patients aged 8 years and over by the US Food and 
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Drug Administration (FDA), and by the European Medicines Agency and the UK 
Medicines and Healthcare products Regulatory Agency (MHRA) if the young person 
has moderate to severe depression and has not responded to psychological 
therapy.26

■■ Sertraline and escitalopram have also been found to be more effective than placebo 
for treating depression in young people6,22 and should be considered as alternatives if 
fluoxetine is not tolerated. Sertraline and escitalopram should also be started at low 
doses (25–50mg daily and 5–10mg daily, respectively) and titrated to therapeutic 
doses (50–200mg daily and 10–20mg daily, respectively). The half-lives of sertraline, 
escitalopram and some other antidepressants may be shorter in young people than 
adults, so twice daily dosing could be considered to prevent discontinuation symp-
toms.27 Escitalopram is approved by the FDA for treatment of depression in patients 
aged 12 years and over.

■■ Duloxetine and venlafaxine may be effective but are relatively poorly tolerated.28

■■ Agomelatine was more effective than placebo in children aged 7–11 years and showed 
similar efficacy to fluoxetine. A dose of 10mg seems to be effective. Agomelatine is 
extremely well tolerated but not licensed for children or adolescents. Liver function 
test (LFT) changes occurred in 1% of participants.29 Vortioxetine was no more effec-
tive than placebo in a large study of 12–17-year-old children.30

■■ For children and adolescents who have significant depressive symptoms resulting in 
distress or impairment despite an adequate trial of an SSRI alone, consider combina-
tion SSRI and psychological therapy. There is some limited evidence that combination 
treatment may be more beneficial than SSRI alone for some young people.6,31–33

■■ For children and adolescents who have significant depressive symptoms resulting in 
distress or impairment despite adequate trials of an SSRI (fluoxetine) and psychologi-
cal therapy, consider a switch to a different SSRI (sertraline, escitalopram).4,31 This 
guidance is largely based on the Treatment of Resistant Depression in Adolescents 
(TORDIA) trial,24 the only RCT that has examined the comparative efficacy of differ-
ent treatment strategies for SSRI-resistant depression in young people.24 This trial 
found that many participants improved when switched to another SSRI or venlafax-
ine (response rate 47% and 48%, respectively) and improved even more when this 
medication switch was combined with starting concurrent CBT (response rate 55% 
vs 41% without CBT) after 12 weeks of treatment. A switch to an SSRI was just as 
efficacious as a switch to venlafaxine but had less frequent and severe side effects, so 
an SSRI switch is preferred.

■■ If limited response despite adequate trials of these medications and psychological 
therapy, consider augmenting SSRI treatment with another medication such as a 
second-generation antipsychotic or lithium. (Also consider augmentation if there has 
been partial response to an SSRI.31) Alternatively, consider switching to an antide-
pressant from a different class, for example mirtazapine34 – especially if poor sleep is 
a problem. There are no RCTs testing the effectiveness of these strategies in children 
or adolescents, and so this guidance is largely based on evidence from studies of 
adults with treatment-resistant depression, in addition to very limited follow-up of 
TORDIA participants receiving open-label treatment.31,35

■■ Finally, if still no response to these medications and the young person’s depression is 
very severe, ketamine, repetitive transcranial magnetic stimulation (rTMS) or electro-
convulsive therapy can be considered. These interventions have an evidence base and 
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are approved for use in adults with treatment-resistant depression, but there is no 
substantial evidence in children and adolescents.31 With regard to ketamine, or its 
enantiomer esketamine, emerging evidence suggests that it may be effective and ade-
quately tolerated in adolescents with treatment-resistant depression based on a small 
number of studies, including two small RCTs.36–38 Considering rTMS, initial evidence 
suggested that it may be effective, again based on a small number of studies and a 
small RCT, but a larger RCT found no evidence of effectiveness.39 Electroconvulsive 
therapy (ECT) has limited evidence of effectiveness in young people, although one 
randomised trial in adolescents showed good effect against both depression and sui-
cide.40 Therefore, these treatments’ unknown potential effects on the developing brain 
need to be considered carefully and weighed up against the risks of not attempting 
these treatments.41 Further research is greatly needed to inform clinical decisions.42

■■ NICE warns against prescribing paroxetine, venlafaxine, tricyclic antidepressants or 
St John’s wort for depression in young people, because of potential adverse effects 
and interactions.4

Table 5.2 summarises medication treatment for depression in children and adolescents.

After prescribing

Acute phase

■■ Monitor for adverse effects regularly, for example weekly for the first 4  weeks. 
Children and adolescents generally tolerate SSRIs well. Potential adverse effects 
include those experienced by adults, described in Chapter 3. Additionally, young peo-
ple taking SSRIs have a small increased risk of suicidality and switch to mania, as well 
as activation effects (see ‘Specific issues’ later in this chapter). Therefore, risk of harm, 
mood and behaviour should be monitored closely and addressed.3,4,6,31

■■ After 4  weeks of SSRI treatment at a therapeutic dose, assess response including 
depression severity using the measures completed at baseline. Most therapeutic effects 
appear by 4 weeks.43

■■ If partial or non-response, consider the possibility of poor treatment adherence, inac-
curate diagnosis, comorbidity or modifiable maintaining factors.

Table 5.2  Summary of pharmacotherapy for depression in children and adolescents.3,4,6,31

Medication Starting dose Therapeutic dose range

First line Fluoxetine 10mg/day 20–60mg/day

Second line Sertraline
Escitalopram
Citalopram*

25–50mg/day
5–10mg/day
10mg/day

50–200mg/day
10–20mg/day
20–40mg/day

Subsequently Consider augmentation of antidepressant with second-generation antipsychotic 
or lithium.†

Consider switching to an antidepressant from a different class, such as mirtazapine.

*Caution advised in cardiac or hepatic disease.
†No randomised controlled trials available in young people (but there is evidence from adult trials).
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■■ If none of these factors explains the continued depressive symptoms and the young 
person does not have adverse effects, consider increasing the dose. Reassess every 
4 weeks.3,31 This recommendation is largely based on evidence from adult depression 
trials, which have demonstrated small but significant improvements in depression 
symptoms with higher doses of SSRIs,44 as there has been only limited research on 
this topic in children and adolescents.45

■■ If adverse effects develop, consider reducing the dose to the highest tolerated dose.
■■ If partial or non-response after 8 weeks of the maximum recommended (or highest 
tolerated) therapeutic dose of an SSRI, consider the medication changes outlined 
earlier.31

Maintenance phase

Continue medication for 6–12 months after remission to reduce the risk of relapse. 
Consider a longer maintenance phase if depressive episodes were recurrent or 
chronic.3,4,6,31 Again, this recommendation is largely based on evidence from adult 
depression trials, in addition to very limited research in children and adolescents.46,47

Discontinuation phase

Discontinuation may be considered after the maintenance phase. This is best 
undertaken during a period of low stress. Taper medications slowly and hyperbolically 
(see Chapter 3) to minimise the risk of discontinuation symptoms.3,4,6,31

Specific issues

■■ Age
The evidence base for these recommendations is stronger for adolescents than for 
children, so caution should be higher when considering prescribing for children. 
There has been no research investigating antidepressant medication use in pre-school 
children, and medications are not recommended for this age group.4,22

■■ Suicidality
Antidepressant medication has been linked to an increased risk of suicidality in young 
people, which led to warnings issued by the US FDA, the European Medicines Agency 
and the UK MHRA in 2003–2005. Subsequent meta-analyses have also found evi-
dence of this association with reported suicidality,11,22,48 particularly for venlafaxine,16,23 
as well as a link with aggression.49 A meta-analysis of reported suicidal thoughts or 
attempts in depression trials found a pooled absolute rate in antidepressant-treated 
young people of 3% and in those receiving placebo of 2%, giving a number needed to 
harm (NNH) of 112 (note these rates are low, probably because those with high risk 
of suicidality were often excluded from trials).50 Concern has also been expressed 
about emergent suicidality with escitalopram.51 To date, there has been no link between 
antidepressant use and completed suicides, but extreme care should be exercised.

Untreated depression is a significant risk factor for suicidality. After the FDA warn-
ing on antidepressant use in children and adolescents, antidepressant use declined, 
untreated depression increased and suicide rates increased.52,53 Given the risks of 
untreated depression, including completed suicide and impaired functioning, and that 
many more patients benefit from SSRIs than those who experience these serious adverse 
events, it is thought that the benefits of antidepressants, particularly fluoxetine, are 
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likely to outweigh these risks in moderate to severe depression. Nonetheless, it bears 
repeating that the risk of suicide should be very carefully monitored.3,4,6,31

■■ Activation and manic switch
Activation adverse effects of antidepressant medication – including increased activity, 
restlessness and agitation – occur more commonly in children than in adolescents or 
adults. These effects, including mild symptoms, may occur in about 10% of children 
with depression taking SSRIs.54,55 They are usually a transient response to starting 
medication or increasing dose and should be differentiated from manic switch. 
Conversion to mania is rarer but is observed more often in young people taking anti-
depressants than in adults.56,57 However, there is no clear evidence that this switch is 
caused by antidepressants.
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Bipolar disorder in children and adolescents

Clinical guidance

Before prescribing

■■ Establish clinical diagnosis informed by structured instrument assessment if possible. 
Symptom checklists should be avoided, especially in primary care. Try to monitor 
symptom patterns prospectively with mood or sleep diaries. If in doubt, seek special-
ist advice early on.

■■ Explain the diagnosis to the patient and family and invest time and effort in psycho
education. This is likely to improve adherence and help children and adolescents 
and their families appreciate early warning signs of a relapse. Furthermore, there is 
evidence that such approaches reduce relapse rates, at least in adults.1

■■ Measure baseline symptoms of mania (e.g. Young Mania Rating Scale2 [YMRS] and 
the parent YMRS3), depression (e.g. Children’s Depression Rating Scale4 [CDRS]) 
and impairment (e.g. Clinical Global Impression – BD version5). Use these to set clear 
and realistic treatment goals.

■■ Measure baseline height, weight, waist and hip circumference, pulse, blood pressure 
and electrocardiogram (ECG) and obtain baseline bloods as appropriate (fasting blood 
glucose, HbA1c, fasting lipid profile, full blood count [FBC], urea and electrolytes 
[U&E], creatine kinase, LFTs, prolactin and thyroid function).

What to prescribe

■■ Tables 5.3, 5.4, 5.5 and 5.6 summarise medication use in bipolar mania and depres-
sion and acute mania.

■■ For the treatment of mania and hypomania in children and adolescents, UK NICE 
guidelines suggest following the same recommendations as for adults  – second-
generation antipsychotics (SGAs) may be used as first-line treatment, and mood sta-
bilisers (MS) can be added after a failure of two trials of SGAs.6 The difference in 
comparison with adult guidelines is that NICE recommends that SGAs should not be 
routinely offered for more than 12 weeks. This information should be shared with the 
child or adolescent and their family.

■■ SGAs seem to show greater short-term efficacy (effect size [ES] = 0.65 compared with 
placebo) than MS (ES = 0.20 compared with placebo) in youth, according to a 
2010 meta-analysis.7

■■ SGAs produce significantly greater weight gain (particularly olanzapine) and 
somnolence in children and adolescents compared with adults,7 although weight gain 
assessment is made complicated by normal growth at this time of life.

■■ Valproate should be completely avoided in all adolescents.
■■ Adherence to lithium cannot be assumed and blood level testing may be difficult in 
adolescents.

■■ Overall, we recommend the use of SGAs as first line for the acute treatment of mania 
in children and adolescents (Tables 5.3 and 5.5).

■■ It is helpful to document family history of response and non-response to pharmaco-
logical treatment as there is evidence to suggest that pharmacological response, at 
least for lithium, runs in families.8
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After prescribing

■■ Assess and measure symptoms on a regular basis to establish effectiveness.
■■ Monitor weight, height and waist to hip circumference at each visit and repeat all 
fasting bloods at 3 months (then every 6 months). Offer advice on healthy lifestyle 
and exercise.

■■ The duration of most medication trials is 3–5 weeks – this is the period over which most 
improvement is anticipated to occur. This should guide decisions about how long to try 
a single drug in a patient. A complete absence of response at 2 weeks should prompt 
consideration of a switch to another SGA (or a dose increase where labelling allows).

■■ If there is no response, check adherence, measure blood levels where possible and 
consider increasing the dose. Consider concurrent use of an SGA and MS.

■■ Judicious extrapolation of the evidence from adults9 is required because of the very 
limited evidence base in youths with bipolar disorder. This includes treatment dura-
tion and prophylaxis.6,7,10 Maintenance treatment should follow adult guidelines. 
Consider the use of lithium early in the course of treatment, either by switching to 
lithium monotherapy prophylaxis or as an adjunct to a successful acute medication. 
Lithium has therapeutic advantages over other options in adults but should only be 
used where adherence is assured.

Specific issues

■■ Bipolar depression is a common clinical challenge and its treatment has been studied 
much less in youths than in adults (Tables 5.4 and 5.6). Antidepressants should be 
used rarely and with care for the minimum duration possible and only in the presence 
of an antimanic agent.6 There is limited evidence for the benefit of antidepressants in 
bipolar depression in adults.11 Because of the dearth of trials in youth, we are com-
pelled to extrapolate from adult studies,6 which suggest use of the olanzapine/fluox-
etine combination as the most effective treatment, along with lurasidone, which is 
supported by evidence from several trials in children aged 10–17 years.12–14 The meta-
bolic effects of olanzapine arguably make it a second-line choice after lurasidone.

■■ The exact relationship between ADHD and bipolar depression is still debated. Some 
evidence suggests that stimulants in children with ADHD and manic symptoms may 
be well tolerated15 and that they may be safe and effective to use after mood stabilisa-
tion.15 Caution and experience with prescribing these drugs are required.

■■ The DSM-5 category of disruptive mood dysregulation disorder (DMDD) includes 
severely irritable children (who were commonly misdiagnosed as having bipolar 
depression in the USA). There is no established treatment for DMDD. Lithium is 
ineffective16 but SSRIs and psychological treatment options, such as parenting 
interventions, may be considered.17

Other treatments

■■ Adjunct treatments including psychoeducation, CBT and especially family-focused 
interventions can enhance treatment and reduce depression relapse rates in bipolar 
disorder.18
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■■ There is emerging evidence that a combination of omega-3 fatty acids with inositol is 
effective in mania and hypomania in children aged 5–12 years.19 Confirmatory trials 
are needed.

■■ Cariprazine may be effective in young people but evidence is limited.20

■■ The use of high-frequency rTMS in adolescents with treatment-resistant unipolar 
depression is only supported by open-label studies21 and no RCT has been done 
in youth with either unipolar or bipolar depression. Therefore, its use is 
still  considered experimental. One randomised sham-controlled study found 
rTMS ineffective in treating acute mania in youth (as an add-on to standard 
pharmacotherapy).22

■■ One small trial supported the adjunctive use of melatonin (6mg/day) in adults with 
mania.23 Evidence is not yet sufficient to recommend its use in children.

Table 5.3  Pharmacological treatments of mania in children and adolescents.

Medication Comment

Lithium Lithium is cleared relatively quickly in children so twice daily dosing will be required, especially 
when using liquid or non-modified-release preparations.24 One double-blind placebo-controlled 
randomised trial25 showed significant reductions in substance use and clinical ratings after 6 weeks 
in adolescents with bipolar disorder and comorbid substance misuse. In a double-blind placebo-
controlled discontinuation trial (N = 40) over 2 weeks, no significant difference in relapse rates 
were found between lithium and placebo.26

A later double-blind placebo-controlled study (N = 81), over 8 weeks, demonstrated a 
significantly larger change in YMRS score in lithium-treated youths. There was a significant 
increase in thyrotropin with lithium, but no difference in weight gain.27

Lithium and divalproex did not differ in an 18-month maintenance trial in youths (N = 60) who 
initially stabilised on combination pharmacotherapy of lithium and divalproex.28 However, 
given the compelling evidence for lithium maintenance and prophylaxis in adults, we 
recommend that clinicians consider its use in adolescents in preference to valproate. Valproate 
should be avoided in adolescents in any case.

A meta-analysis29 found lithium to be ‘clearly inferior’ to risperidone in mania. Lithium may 
also be inferior to quetiapine in the treatment of mania in children and adolescents.30

One small 6-month study found higher relapse rates in those who discontinued lithium 
compared with those who continued.31 Another naturalistic 8-month study showed lithium to 
be effective and well tolerated.32

Valproate In an RCT (N = 150)33 divalproex ER (titrated to clinical response or 80–125mg/L) did not lead 
to significant differences in mean YMRS compared with placebo at 4 weeks. (Also see 
risperidone and quetiapine sections below.) Valproate should be avoided in all peri- and 
post-pubertal children and adolescents.

Oxcarbazepine A double-blind placebo-controlled study (N = 116) did not show significant differences 
between placebo and oxcarbazepine (mean dose 1515mg/day) in reducing mania rating at 
7 weeks.34

(Continued )
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Medication Comment

Olanzapine A double-blind placebo-controlled study (N = 161)35 showed olanzapine (5–20mg/day) to be 
significantly more effective than placebo over a period of 3 weeks. There was greater weight 
gain in the treatment group (weight gain was 3.7kg for olanzapine vs 0.3kg for placebo) and 
associated significantly increased fasting glucose, total cholesterol, AST, ALT and uric acid. The 
addition of topiramate reduces weight gain by more than a half.36

Risperidone A double-blind placebo-controlled study (N = 169) showed risperidone (at doses 0.5–2.5 or 
3–6mg) to be more effective than placebo in YMRS mean score reduction in a 3-week 
follow-up.37 The lower dose led to the same benefits at a lower risk of adverse effects. 
Sleepiness and fatigue were common. Mean weight increase in treatment groups was 0.7kg 
vs 1.7kg for the low-dose arm and 1.4kg for the high-dose arm.

In the Treatment of Early Age Mania (TEAM) study, higher response rates (and metabolic 
side effects) occurred with risperidone (mean dose 2.57mg) than with lithium (mean level 
1.09mmol/L) and divalproex sodium (mean level 113.6mg/L).38 A randomised follow-up of 
this study showed again the superiority of risperidone as an alternative treatment for 
non-responders to lithium and divalproex sodium, and as an add-on treatment to partial 
responders to the two drugs.39 These results need to be interpreted with caution as the 
definition of mania was broader than that used in some countries. The same caveat applies 
when considering another double-blind placebo-controlled trial showing significantly better 
results for risperidone (mean dose 0.5mg) than for valproic acid (mean level 81mg/L) in 
3–7-year-old children supposedly diagnosed with mania.40

Quetiapine A double-blind placebo-controlled study (N = 277)41 showed quetiapine (at doses of 400 or 
600mg/day) to be significantly better than placebo in reducing mean YMRS scores at 3 weeks. 
The most common side effects included somnolence and sedation. Weight gain was 1.7kg in 
the quetiapine group and 0.4kg for placebo.

Quetiapine is effective as an adjunct to valproate compared with valproate alone (N = 30, 
6 weeks)42 and was as effective as valproate in a double-blind trial (N = 50, 4 weeks).43

Aripiprazole A double-blind placebo-controlled study44,45 showed aripiprazole (at doses 10 or 30mg/day) to 
be significantly better than placebo at both 4 weeks (N = 296)44 and 30 weeks (N = 210).45 
There was a higher incidence of extrapyramidal side effects in the treatment groups (especially 
the higher dose). Weight gain was significantly more common in the treatment groups 
compared with placebo (3.0kg for placebo; 6.5kg for the low-dose arm and 6.6kg for the 
high-dose arm) at week 30.

Ziprasidone A double-blind placebo-controlled trial (N = 237)46 showed ziprasidone (at flexible doses 
40–160mg) to be more effective than placebo in reducing mean YMRS scores at 4 weeks. 
Sedation and somnolence were the most common side effects, while it demonstrated a 
neutral metabolic profile and no QTc prolongation. A second RCT of 171 participants showed 
broadly similar outcomes.47

Asenapine A 3-week double-blind placebo-controlled study (N = 350) demonstrated statistical superiority 
of asenapine over placebo for each of the doses used (2.5, 5 or 10mg BD), with significant 
difference as early as day 4. However, many side effects were reported, including weight gain 
of more than 7% of baseline in 8–12% of the asenapine group vs 1.1% in the placebo group, 
metabolic changes (increase in insulin, lipids, glucose), as well as somnolence, sedation, oral 
hypoaesthesia and paraesthesia.48

ALT, alanine transaminase; AST, aspartate aminotransferase; ER, extended release; MS, mood stabilisers; YMRS, Young 
Mania Rating Scale.

Table 5.3  (Continued)
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Table 5.4  Pharmacological treatments of bipolar depression in children and adolescents.

Medication Comment

Olanzapine/
fluoxetine 
combination

A large study (N = 255) of the olanzapine/fluoxetine combination (either 6/25 or 12/50mg 
daily) for 8 weeks49 showed an advantage for the combination. Most frequent side effects were 
weight gain (4.4kg for olanzapine/fluoxetine and 0.5kg for placebo), somnolence and 
hyperlipidaemia. The olanzapine/fluoxetine combination is recommended by UK NICE 
guidelines,6 along with quetiapine, as first-line treatment for bipolar depression in children and 
adolescents, as in adults. Although the olanzapine/fluoxetine combination is not currently 
available as a single preparation in the UK or European Union, its effects can be achieved by 
combining olanzapine and fluoxetine (e.g. 5/20 or 10/40mg).

Lurasidone Lurasidone has been shown to be effective in bipolar depression in adults50–52 and it does not 
seem to cause weight gain and other metabolic disturbances. It is also safe and effective in 
treating schizophrenia in adolescents.53 Lurasidone was effective in bipolar depression in 
children (10–17 years) both acutely12 and in a 2-year follow-up study.14 Dose ranged from 
18.5mg (20mg) to 74mg (80mg). Lurasidone may be the preferred antipsychotic in children on 
account of its good tolerability.54 In fact, a 2022 network meta-analysis14 considered lurasidone 
to be the optimal treatment for bipolar depression in youths.

Quetiapine A small study in 32 adolescents,55 followed by a larger RCT (N = 193),56 failed to show effectiveness. 
The second study had a very high placebo response, which is not usually seen in adult quetiapine 
studies57 and which may reflect issues in diagnosing mood disorders in multisite studies.58 A 
2022 meta-analysis suggested quetiapine was ineffective in bipolar depression in young people.14

Lamotrigine Lamotrigine has only modest, if any, effects in adult bipolar depression59 and it has not been 
studied in RCTs for the treatment of acute bipolar depression in children and adolescents and is, 
therefore, not recommended as a first-line drug. Moreover, a placebo-controlled randomised 
withdrawal study of adjunctive lamotrigine for bipolar disorder in youth, lasting over 36 weeks, 
failed to show any benefit in preventing time to occurrence of a bipolar event.60

Table 5.6  Recommended first-line treatments for bipolar depression.*

Lurasidone 18.5mg (20mg) to 74mg (80mg) daily

Olanzapine/fluoxetine 6/25mg to 12/50mg daily

*Continue acutely effective dosing regimen as prophylaxis and consider 
need for lithium if not already prescribed.

Table 5.5  Recommended first-line treatments for acute mania.*

Aripiprazole 10mg daily

Risperidone 0.5–2.5mg daily

Olanzapine 5–20mg daily

Quetiapine Up to 400mg daily

Asenapine 2.5–10mg twice daily

*Continue acutely effective dosing regimen as prophylaxis and consider 
need for lithium if not already prescribed.
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Psychosis in children and adolescents

Schizophrenia is rare in children, but the incidence increases rapidly in adolescence. 
A detailed developmental and physical assessment is always needed before the diag-
nosis is made.1,2 Early-onset schizophrenia spectrum (EOSS) disorder is often 
chronic and in the majority of cases requires long-term treatment with antipsy-
chotic medication.3 However, there is very limited RCT evidence for maintenance 
treatment with antipsychotics beyond 8  weeks,4 although there are supportive 
open-label studies.5

There have been several RCTs of first-generation antipsychotics, many of them using 
very high doses and all of them showing high rates of extrapyramidal side effects 
(EPSEs) and significant sedation.5 Treatment-emergent dyskinesias can also be prob-
lematic6 even when smaller doses are used.7 First-generation antipsychotics should be 
avoided in children and adolescents.

There have also been a number of RCTs of SGAs in EOSS disorder. Olanzapine,8–10 
risperidone,8,9,11,12 aripiprazole,13,14 quetiapine,14,15 paliperidone16 and lurasidone17 have 
all been shown to be effective in the treatment of psychosis in younger people. There is 
meta-analytical evidence suggesting broadly comparable efficacy of individual SGAs, 
with the exception of ziprasidone and asenapine which are relatively less effective.18,19 
Importantly, neither aripiprazole nor lurasidone seems to have an effect on QT in 
adolescents.20,21 At the time of writing there is no RCT evidence supporting any addi-
tional benefit for long-acting antipsychotic injections in younger people, although 
advantages observed in adults might be assumed to be relevant in younger people. 
Indeed, a 2023 review of 119 reported adolescent cases suggested good outcomes.22

Children and adolescents are at greater risk than adults for adverse effects such as 
extrapyramidal symptoms, raised prolactin, sedation (even with aripiprazole14), weight 
gain and metabolic effects.23 Metformin has RCT evidence for the reduction of 
antipsychotic-related overweight/obesity in children and adolescents with EOSS 
disorder, while healthy lifestyle education alone does not.24

There is evidence that clozapine is effective in treatment-resistant psychosis in ado-
lescents, although this population may be somewhat more prone to neutropenia and 
seizures than adults.25–29 Based on data obtained from the treatment of younger adults, 
olanzapine should probably be tried before moving to clozapine30 because there is a 
palpable chance that it will be effective, although clozapine is clearly more effective 
than olanzapine in adolescents.26,27

Overall, algorithms for treating psychosis in children and adolescents are the same as 
those for adult patients. In the UK, NICE31 recommends oral antipsychotics in conjunc-
tion with family interventions, individual CBT and art therapy. Starting doses should be 
at the lower end of, or below, the adult range. Antipsychotics should not be offered with 
the aim of decreasing the risk of developing psychosis;31–33 they are indicated only in the 
treatment of psychosis.

When prescribing antipsychotics in children and adolescents always measure base-
line parameters and monitor as outlined in the guidance in the chapter on schizophre-
nia (see Chapter 1). For children and adolescents also include waist and hip circumference, 
assessment of any movement disorders and assessment of nutritional status, diet and 
level of physical activity.31
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Anxiety disorders in children and adolescents

Diagnostic issues

Fear and worry are common in children and they are part of normal development. At 
the same time, anxiety disorders often begin in childhood and adolescence1 and they 
are the most common psychiatric disorders in this age group, with overall prevalence 
between 8% and 30% depending on the impairment cut-offs used.2 Anxiety disorders 
may be even more common in children with neurodevelopmental disorders.3

In children, the more obvious clinical presentation with distress and avoidance may 
be masked by prominent behavioural symptoms (e.g. irritability and angry outbursts 
linked to avoidance). Therefore, the assessment and treatment of anxiety disorders in 
children need to be undertaken by clinicians who can discriminate normal, develop-
mentally appropriate worries, fears and shyness from anxiety disorders that signifi-
cantly impair a child’s functioning, and who can appreciate developmental variations in 
the presentation of symptoms.

Clinical guidance

Anxiety symptoms in children and adolescents often improve with age, presumably in 
parallel to the development of the prefrontal cortex and, in particular, executive func-
tion. However, anxiety disorders are distressing and impairing conditions that need to 
be treated promptly. Chronic stress mediators may have significant impact on brain 
development4 and functional impairment linked to anxiety symptoms may prevent 
young people from accessing normative experiences that are critical for social, emo-
tional and cognitive development. Finally, early and effective treatment may prevent 
continuity of psychopathology into adulthood: for example, young people with anxiety 
disorders are three times more likely to have anxiety and depression in adult life com-
pared with non-anxious youth.5

Guidelines for the treatment of anxiety disorders in children and adolescents have 
been made available in the UK and the USA. NICE guidelines focus on the treatment of 
social anxiety disorder in children and adolescents, suggesting the use of cognitive behav-
ioural therapy and cautioning against the routine use of pharmacological treatment for 
social anxiety in this age group.6 Guidelines from AACAP cover the treatment of all anxi-
ety disorders except post-traumatic stress disorder (PTSD) and obsessive compulsive 
disorder (OCD) (which are classified separately according to DSM).7 AACAP guidelines 
suggest multimodal treatment including psychoeducation, psychotherapy (e.g. a 
12-session course of exposure-based CBT) and pharmacotherapy. Drug treatment is 
endorsed for moderate-to-severe anxiety symptoms, when impairment makes participa-
tion in psychotherapy difficult, or when psychotherapy leads to only partial response.

Prescribing for anxiety disorders in children and adolescents

Before prescribing

■■ Exclude other diagnoses: Anxiety symptoms can be mimicked by a range of psychi-
atric disorders including depression (inattention, sleep problems), bipolar disorder 
(irritability, sleep problems, restlessness), oppositional-defiant disorder (irritability, 
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oppositional behaviour), psychotic disorders (social withdrawal, restlessness), 
ADHD (inattention, restlessness), autism spectrum disorder (social withdrawal, 
poor social skills, repetitive behaviours and routines) and learning disabilities. 
They may also be mimicked by a range of endocrine (hyperthyroidism, hypogly-
caemia, phaeochromocytoma), neurological (migraine, seizures, delirium, brain 
tumours), cardiovascular (cardiac arrhythmias) and respiratory (asthma) condi-
tions and lead intoxication. Anxiety-like symptoms can be observed in response to 
several drugs and substances including anti-asthma medications, sympathomimet-
ics, steroids, SSRIs, antipsychotics (akathisia), diet pills, cold medicines, caffeine 
and energy drinks.

■■ Beware contraindications to SSRIs and potential interactions.
■■ Measure baseline severity: Use structured interviews including the Anxiety Disorders 
Interview Schedule (ADIS) and the Kiddie-Schedule for Affective Disorders and 
Schizophrenia (Kiddie-SADS); questionnaires including the Revised Children’s 
Anxiety and Depression Scale (RCADS), Screen for Child Anxiety and Related 
Emotional Disorders (SCARED) or the Multidimensional Anxiety Scale for Children 
(MASC); and measures of functional impairment including the Children’s Global 
Assessment Scale (CGAS).

■■ Obtain consent: Discuss treatment with the young person and the family (e.g. name 
of medication, starting/estimated ending dose, titration timeline, possible side effects 
and strategies to monitor/minimise them, strategies to monitor progress, interven-
tions for treatment-resistant cases). Document consent in writing.

What to prescribe

■■ SSRIs: These are the medications of choice for the treatment of anxiety disorders in 
children and adolescents. SSRI treatment is at least as effective as non-drug treat-
ments.8 A 2019 meta-analysis identified seven short-term RCTs (<16 weeks; n treat-
ment = 446, n control = 386) testing the efficacy of SSRIs (fluoxetine, fluvoxamine, 
paroxetine, sertraline) on changes in severity of anxiety in young people (Clinical 
Global Impression I [CGI-I] scale). The odds ratio (vs placebo) of overall treatment 
response was 4.6 (95%CI = 3.1–7.5) and, in anxiety symptoms specifically, 5.2 
(95%CI = 2.8–8.8).9 The Childhood Anxiety Multimodal Study (CAMS) showed 
that monotherapy with sertraline (55% response) is as effective as CBT for anxiety 
(60% response) and better than placebo (24% response), and that combined therapy 
with sertraline and CBT is most likely to be successful (81% response).10 A 2017 net-
work meta-analysis found that SSRIs significantly reduce clinician-reported and 
parent-reported (but not child-reported) anxiety symptoms and increased rates of 
remission.11 Another network meta-analysis found that the likelihood of treatment 
response was higher for SSRI compared with the following other medications;9 
a standard meta-analysis showed that clinically significant treatment effects typically 
emerge by week 6 of treatment, and that SSRIs are associated with more rapid and 
greater improvement than these other medications.12 The most recent meta-analysis 
(11 studies, 2122 participants [2023])13 suggests broadly similar efficacy for SSRIs/
serotonin–noradrenaline reuptake inhibitors (SNRIs). With regard to tolerability, 
SSRIs are the best tolerated class of medications, particularly escitalopram and 
fluoxetine.14
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Sertraline, fluoxetine and fluvoxamine have been approved by the US FDA for 
treatment of paediatric OCD, and fluoxetine and escitalopram have been approved 
for treatment of paediatric depression. The FDA issued in 2004 a black box warning 
for concerns related to worsening of depression, agitation and suicidal ideation linked 
to SSRIs. These concerns were based on a review of studies of adolescents with 
depression rather than young people with anxiety.

■■ SNRIs: Venlafaxine was tested in two short-term RCTs (n treatment = 294, n control = 
311), duloxetine was tested in one short-term RCT (n treatment = 135, n control = 137) 
and atomoxetine was tested in one short-term RCT. The overall odds ratio of treatment 
response for SNRIs was 2.4 (95%CI = 1.7–3.6) over placebo.9 However, SNRIs did not 
show statistically significant effects on improvement in anxiety symptoms over placebo.9 
The network meta-analysis mentioned earlier found that SNRIs significantly reduce 
clinician-reported (but not parent-reported or child-reported) anxiety symptoms.11 SSRIs 
are more effective and better tolerated9 so SNRIs could be considered a third-line 
treatment for anxiety disorders when two trials with different SSRIs prove ineffective.

■■ Others: The 5HT1A agonist buspirone has been examined in one short-term RCT  
(n treatment = 334, n control = 225) and found not to be effective.15 The alpha2 
agonist guanfacine was evaluated in one short-term RCT (n treatment = 62, n control 
= 21) and found to be associated with an increased odds ratio for treatment response 
(5.6 [95%CI = 1.4–26.8]) but not for improvement in anxiety symptoms.16

■■ Neither benzodiazepine nor tricyclic antidepressant use is supported by controlled 
trials in children.9 Benzodiazepine may also lead to paradoxical disinhibition in some 
children. Nevertheless, use of longer-acting benzodiazepines is at times considered in 
clinical practice either to alleviate disabling anxiety during initial titration of SSRIs or 
for rapid tranquillisation.

Table 5.7 lists the doses for treating anxiety disorders in children and adolescents.

After prescribing

Acute phase
■■ Start at the lowest available dose.
■■ Monitor side effects. SSRIs are generally well tolerated during treatment for anxiety 
disorders in young people. Psychological side effects include worsening of anxiety 
symptoms, agitation and disinhibition. Physical side effects including gastrointestinal 
symptoms (e.g. nausea, vomiting, dyspepsia, abdominal pain, diarrhoea, constipa-
tion), headache, increased motor activity and insomnia may occur, often in mild and 
transient form.

■■ After 1 week of treatment with SSRIs (2 weeks for SNRIs) when the child is compli-
ant with medications and does not manifest more than minimal side effects, titrate 
incrementally with weekly intervals to the minimal therapeutic dose.

■■ Monitor side effects and response (e.g. RCADS, SCARED, MASC, CGAS, CGI-I) 
frequently and systematically.

■■ Dosage for treatment with SSRIs is often similar to dosage in adults because of faster 
metabolism in children.

■■ Therapeutic effect should appear by 6–8 weeks of treatment. It is important to com-
municate this to families.

■■ If partial or non-response, consider accuracy of diagnosis, adequacy of medication 
trial and compliance of patient.
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■■ To improve response, consider adding CBT, changing medication (e.g. switch SSRIs, 
other classes) or combining medications (e.g. for comorbidities, to treat side effects, 
to potentiate action). Augmentation strategies with buspirone, benzodiazepines, 
atypical antipsychotics and stimulant medications have been proposed but lack 
empirical support.7

Maintenance phase
■■ Continue maintenance treatment for at least 1 year of stable improvement.
■■ Monitor response and side effects regularly.

Discontinuation phase
■■ Because of lack of information on long-term safety and possible improvement in symp-
toms with age and learning, consider discontinuing treatment after a period of stable 
improvement. A trial of medication withdrawal should be started at a period of low 
stress/demands. Discontinuation should also be considered if the medication is no longer 
working or the side effects are too severe. Taper SSRIs slowly (e.g. 25% of previous dose 
weekly) to minimise the risk of discontinuation symptoms. Monitor closely for recur-
rence of symptoms/relapse and, if deterioration is noted, consider restarting medication.

Table 5.7  Typical dosage of medications for treatment of anxiety disorders in children 
and adolescents.

Medication Starting dose (mg) Dose range (mg/day)

SSRI

Sertraline 12.5–25 25–200

Fluoxetine 5–10 10–60

Fluvoxamine 12.5–25 50–200
(bd if >50)

Paroxetine 5–10 10–40

Citalopram* 5–10 10–40

SNRI

Venlafaxine XR 37.5 37.5–225

Duloxetine 30 30–120

Alpha2 agonist

Guanfacine 1 1–6

5HT1A partial agonist

Buspirone* 5 tds 15–60

Benzodiazepine (prn)

Clonazepam* 0.25–0.5 –

Lorazepam* 0.5–1 –

Note: always check dose with latest formal guidance, e.g. British National Formulary for 
Children (in the UK).
*Treatments not supported by randomised controlled trial evidence.
bd, twice daily; prn, as required; tds, three times daily.
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Pre-school children

Treatment of anxiety disorders in pre-school children must routinely focus on 
psychotherapy. In rare cases when a very young child has extreme ongoing symptoms 
and impairment, clinicians should reconsider diagnosis and case formulation, and reas-
sess the adequacy of the psychotherapy trial. There are no RCTs of pharmacological 
interventions for anxiety in pre-school children, but case reports suggest a potential 
benefit of fluoxetine and buspirone.17 Any prescription in pre-school children is 
off-label.18

References
1.	 Kessler RC, et al. Lifetime prevalence and age-of-onset distributions of DSM-IV disorders in the National Comorbidity Survey Replication. 

Arch Gen Psychiatry 2005; 62:593–602.

2.	 Merikangas KR, et al. Lifetime prevalence of mental disorders in U.S. adolescents: results from the National Comorbidity Survey Replication – 

Adolescent Supplement (NCS-A). J Am Acad Child Adolesc Psychiatry 2010; 49:980–989.

3.	 Simonoff E, et al. Psychiatric disorders in children with autism spectrum disorders: prevalence, comorbidity, and associated factors in a 

population-derived sample. J Am Acad Child Adolesc Psychiatry 2008; 47:921–929.

4.	 Danese A, et al. Adverse childhood experiences, allostasis, allostatic load, and age-related disease. Physiol Behav 2012; 106:29–39.

5.	 Pine DS, et al. The risk for early-adulthood anxiety and depressive disorders in adolescents with anxiety and depressive disorders. Arch Gen 

Psychiatry 1998; 55:56–64.

6.	 National Institute for Health and Clinical Excellence. Social anxiety disorder: recognition, assessment and treatment. Clinical Guidance 

[CG159]. 2013 (last updated 2017, last checked December 2023); https://www.nice.org.uk/guidance/cg159.

7.	 Connolly SD, et al. Practice parameter for the assessment and treatment of children and adolescents with anxiety disorders. J Am Acad Child 

Adolesc Psychiatry 2007; 46:267–283.

8.	 Arnardóttir A, et al. Comparative effectiveness of cognitive behavioral treatment, serotonin, and serotonin noradrenaline reuptake inhibitors 

for anxiety in children and adolescents: a network meta-analysis. Nord J Psychiatry 2023; 77:118–126.

9.	 Dobson ET, et al. Efficacy and tolerability of pharmacotherapy for pediatric anxiety disorders: a network meta-analysis. J Clin Psychiatry 

2019; 80:17r12064.

10.	 Walkup JT, et al. Cognitive behavioral therapy, sertraline, or a combination in childhood anxiety. N Engl J Med 2008; 359:2753–2766.

11.	 Wang Z, et al. Comparative effectiveness and safety of cognitive behavioral therapy and pharmacotherapy for childhood anxiety disorders: 

a systematic review and meta-analysis. JAMA Pediatrics 2017; 171:1049–1056.

12.	 Strawn JR, et al. The impact of antidepressant dose and class on treatment response in pediatric anxiety disorders: a meta-analysis. J Am Acad 

Child Adolesc Psychiatry 2018; 57:235–244.e232.

13.	 Stefánsdóttir ÍH, et al. Efficacy and safety of serotonin reuptake inhibitors (SSRI) and serotonin noradrenaline reuptake inhibitors (SNRI) for 

children and adolescents with anxiety disorders: a systematic review and meta-analysis. Nord J Psychiatry 2023; 77:137–146.

14.	 Solmi M, et al. Safety of 80 antidepressants, antipsychotics, anti-attention-deficit/hyperactivity medications and mood stabilizers in children 

and adolescents with psychiatric disorders: a large scale systematic meta-review of 78 adverse effects. World Psychiatry 2020; 19:214–232.

15.	 Strawn JR, et al. Buspirone in children and adolescents with anxiety: a review and Bayesian analysis of abandoned randomized controlled 

trials. J Child Adolesc Psychopharmacol 2018; 28:2–9.

16.	 Strawn JR, et al. Extended release guanfacine in pediatric anxiety disorders: a pilot, randomized, placebo-controlled trial. J Child Adolesc 

Psychopharmacol 2017; 27:29–37.

17.	 Gleason MM, et al. Psychopharmacological treatment for very young children: contexts and guidelines. J Am Acad Child Adolesc Psychiatry 

2007; 46:1532–1572.

18.	 Mohatt J, et al. Treatment of separation, generalized, and social anxiety disorders in youths. Am J Psychiatry 2014; 171:741–748.

https://www.nice.org.uk/guidance/cg159


Prescribing in children and adolescents 587

C
H

A
PT

ER
 5

Obsessive compulsive disorder (OCD) and body dysmorphic disorder 
(BDD) in children and adolescents

The treatment of OCD and BDD in children and young people largely follows the same 
principles as those for adults.1 BDD is recognised by both DSM-5 and ICD-11 as one of 
the obsessive compulsive disorders. Cognitive behavioural therapy is effective for both 
conditions in this age group and is recommended in the UK by NICE as the first-choice 
treatment, although it may be combined with medication for optimal effect.2

While CBT is the mainstay of treatment for OCD and BDD, medication alone may 
be the only viable therapeutic option in some cases. Some children are reluctant to 
engage with CBT, some may find it difficult to access or they may have very poor 
insight. This last situation may arise in the autism spectrum disorder alongside comor-
bid OCD or BDD. Insight in BDD is characteristically poorer than in OCD, with up to 
50% of cases having beliefs about their appearance which are of delusional intensity. 
This too can affect motivation to engage with psychological therapy. Where medication 
is being used as the only evidence-based treatment, it is essential that this remains under 
review so that motivation and ability to engage with CBT are regularly revisited.

Drug treatment in obsessive compulsive disorder (OCD)

Sertraline (from age 6 years) and fluvoxamine (from age 8 years) are the SSRIs licensed in 
the UK for the treatment of OCD in young people. Studies have established the efficacy 
of SSRIs in the child and adolescent population in several placebo-controlled trials.3–5

SSRIs have a medium to large effect size in the treatment of OCD in children and 
young people.6 A meta-analysis of 12 RCTs of pharmacotherapy in young people under 
19 years of age showed that medication is consistently more effective than placebo. 
Fluoxetine is the most efficacious SSRI for treatment of depression.7 Many young peo-
ple presenting with OCD have a diagnosis of comorbid depression, so fluoxetine could 
be considered as an alternative SSRI to sertraline or fluvoxamine in these cases. 
Paroxetine is not recommended for use in children and young people.

Clomipramine remains a useful drug for some individuals and is debatably more 
efficacious than the SSRIs in treating OCD in children and young people.8 However, 
clomipramine’s side effect profile (sedation, dry mouth, potential for cardiac side 
effects) tends to limit its use in this age group and, as a consequence, SSRIs remain the 
first-line choice in OCD.

SNRIs are not recommended for treatment of OCD in children and young people, 
with no clear evidence of efficacy and poorer tolerability than SSRIs.

Drug treatment in body dysmorphic disorder (BDD)

No treatment is licensed in the UK for either adults or children with BDD. However, 
evidence shows significant improvements with SSRIs, both in terms of BDD symptoms, 
suicidality and often comorbid depressive symptoms (80–90% of people with BDD 
also have a comorbid diagnosis of depression9). In the UK, NICE recommends fluoxe-
tine as the SSRI of choice for treating BDD in children. Although BDD cases have delu-
sional intensity beliefs about their appearance, antipsychotics are not effective and are 
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not recommended. Research in adult patients shows that BDD patients with delusional 
intensity appearance beliefs are as likely to respond to SSRI monotherapy as are non-
delusional patients.9

Prescribing SSRIs in children

In 2004, the UK MHRA cautioned against the use of SSRIs in children and young peo-
ple owing to a possible increased risk of suicidal ideation.10 Careful re-analysis of treat-
ment data suggests that SSRIs are clearly more efficacious in OCD than they are in 
moderate depressive episodes in children and young people.6 Investigators concluded 
that within the paediatric OCD group, the pooled risk for suicidal ideation and attempts 
was less than 1% across all studies. This of course is an important risk and should be 
explained and carefully monitored. Nonetheless, the naturalistic course of untreated 
OCD and BDD is that patients tend not to spontaneously remit, and they have tremen-
dous associated morbidity. It is also known that untreated OCD and BDD are associ-
ated with a 10-fold increased risk of completed suicide compared with the general 
population in OCD.9,11 The risk of suicide in BDD is higher, with roughly one in three 
patients with BDD attempting suicide.12 These factors need to be carefully considered 
and discussed with the patient and their carers or family in making informed choices 
about treatment.

On occasion, medications other than sertraline and fluvoxamine may be used  
‘off-label’ with the appropriate and suitable cautions. NICE guidance13 for the treat-
ment of OCD recommends the use of maximum tolerated dose strategies of two 
SSRIs before the use of clomipramine, owing to the latter drug’s greater propensity 
for side effects and need for cardiac monitoring. The alternative to clomipramine is 
augmentation with a low-dose antipsychotic. Factors guiding the choice of other 
medications may include issues such as the presence of other disorders; response to a 
certain drug in other family members; and cost and availability. Compliance with 
medication can be an issue with some young people, which can guide the choice of 
preparation. For instance, young people with poor compliance may be better suited 
to treatment with fluoxetine considering its long half-life compared with other SSRIs. 
A 2020 meta-analysis showed fluoxetine and sertraline to be more effective in OCD 
treatment than fluvoxamine.8 Some children can find tablets or capsules hard to 
swallow and the availability of licensed liquid formulations is limited in most 
countries.

NICE guidelines for the assessment and treatment of OCD and BDD

NICE published guidelines in 2005 on evidence-based treatment options for OCD and 
BDD for young people and adults.13 NICE recommends a ‘stepped care’ model, with 
increasing intensity of treatment according to clinical severity and complexity.13 
Assessment of the severity and impact of OCD or BDD can be aided by the use of the 
Children’s Yale-Brown Obsessive Compulsive Scale (CY-BOCS) or BDD-YBOCS ques-
tionnaires, respectively, or other quantitative measures, both at baseline and as a helpful 
monitoring tool.14

The summary treatment algorithm from the NICE guideline is shown in Figure 5.1.
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Initiation of treatment with medication

Clomipramine and SSRIs show a similar incremental effect on obsessions and compul-
sions from as early as 1–2 weeks after initiation and placebo-referenced improvements 
continue for at least 24 weeks. In some cases, a positive impact on mood may be seen 
before the initial changes in OCD symptoms.16 In the UK, NICE therefore recommends 
two treatment trials of SSRIs for OCD and BDD of 3 months and increasing towards 
the maximum tolerated effective dosage. Carefully explaining these temporal effects to 
patients can be important in sustaining compliance. In addition, the earliest signs of 
improvement may be apparent to an informant before the patient. Use of an observer-
rated quantitative measure such as the CY-BOCS or BDD-YBOCS may therefore be 
helpful to monitor progress in clinical settings.17 Expert consensus typically suggests 
starting at the lowest dose known to be effective, titrating upwards and waiting for up 
to 12 weeks before evaluating effectiveness.18 Careful dose titration is particularly rec-
ommended if there is insufficient clinical response. In clinical practice a balance must 
clearly be struck between tolerability and the rate of dosage increase. It is worth noting 
that the majority of young people with OCD will require a higher dose of SSRI, and as 
such it may well be clinically indicated to increase the dose more quickly after starting 
an SSRI.

Mild
functional impairment

Moderate or severe
functional impairment

Consider guided self-help support
and information for family/carers

Ineffective or refused

Ineffective or refused

Consider an SSRI (with careful monitoring)

Multidisciplinary review

Consider either (especially if previous good response to):
Different SSRI
Clomipramine

SSRI + ongoing CBT (including ERP):
Consider use in 8–11-year age group
Offer to 12–18-year age group
Carefully monitor for adverse events, especially at start of treatment

Offer CBT (+ERP); involve family/carers
(individual or group formats)

Figure 5.1  Treatment options for children and young people with obsessive compulsive disorder. CBT, cognitive 
behaviour therapy; ERP, exposure and response prevention. Adapted from NICE guidance.13 Reprinted with  
permission.15
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Treatment-refractory OCD and BDD in children

Evidence from randomised trials suggests that up to three-quarters of medicated 
patients have an adequate response to treatment. About a quarter of children and young 
people with OCD will therefore fail to respond to an initial SSRI, administered for at 
least 12 weeks at the maximum tolerated dose, in combination with an adequate trial 
of CBT and exposure and response prevention (ERP). These children should be reas-
sessed and compliance clarified, and it should be ensured that clinical comorbidities are 
not being missed. In such cases, children and young people should usually have addi-
tional trials of at least one other SSRI. Research suggests that approximately 40% 
respond to a second SSRI in both OCD and BDD.19 Following this, if the response is 
limited, consideration should be given to referral to a specialist centre.

In OCD, trials of clomipramine may be considered and/or augmentation with a low 
dose of risperidone or aripiprazole.13,20 Augmentation with antipsychotics is not recom-
mended in the treatment of BDD.

The combination of fluvoxamine and clomipramine has been used in refractory 
cases21,22 but, given the dangers of serotonin syndrome, these regimens should be 
reserved for specialist centres. Improved efficacy seems to be linked to the altering of 
the metabolism of clomipramine by fluvoxamine.

There is evidence that low-dose antipsychotic augmentation of SSRI treatment as an 
off-label therapy can benefit patients whose response to treatment has been inadequate 
despite at least 3  months of two maximal tolerated separate SSRIs. There is a more 
robust evidence base in adult cohorts than in younger people. Only a third of treatment-
resistant adult cases of OCD showed a meaningful response to this augmentation strat-
egy. Small studies conducted on children and young people showed a clinical improvement 
for OCD, with a larger evidence base available for aripiprazole compared with 
risperidone.23–25 A 6–8-week trial of low-dose antipsychotic augmentation is typically 
sufficient to assess efficacy. In practice, doses no larger than aripiprazole 2.5–5mg daily 
or risperidone 0.5mg daily should be used. It is important to discontinue the anti
psychotic if no response is noted after this trial of SSRI augmentation. Antipsychotics 
alone are not efficacious treatments for obsessive compulsive disorders.

Often children and young people whose OCD or BDD has been difficult to treat have 
comorbidities such as autism spectrum disorder, ADHD or tic disorders. The response 
to medication can be differentially affected by these comorbidities. For instance, patients 
with tic disorders may benefit somewhat more from augmentation with second-
generation antipsychotics.26 Untreated ADHD can also commonly interfere with 
engagement with CBT due to poor focus. Very often efforts to address ADHD with 
appropriate treatments including medication can dramatically improve engagement 
with CBT. However, caution is required with regard to stimulant use, particularly for 
young people who are not ‘fighting back’ against compulsions. In this group, one can 
see an increase in compulsions as concentration improves.

Careful clinical review and reformulation are important in treatment-resistant OCD 
and BDD. Comorbidities and wider psychosocial factors need to be considered for their 
impact on the treatment response overall. The evidence base around systemic factors 
and their application in OCD is poor. Very often clinical experience shows that it can 
be vital to support families and carers during treatment.

Alternative experimental and adult treatments are given in Tables 5.8 and 5.9.
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Duration of treatment and long-term follow-up

Untreated OCD runs a chronic course. A series of adult studies have shown that discon-
tinuation of medication tends to result in a varying degree of symptomatic relapse.27 
Some authors have suggested that those with comorbidities are at the greatest risk of 
relapse.28 Given that studies frequently exclude cases with additional comorbidities, it 
is likely that the relapse rates have been underestimated. In the UK, NICE guidelines 
recommend that if a young person has responded to medication, treatment for OCD or 
BDD should continue for at least 6 months after remission. This recommendation was 
based on clinical consensus rather than the product of carefully conducted research tri-
als. Clinical experience would also suggest that when discontinuation of treatment is 
attempted it should be done slowly, cautiously and in a transparent manner with the 
patient and their family. Once again, the careful use of clinical outcome measures 
should be considered when stopping medication. There is a considerable evidence base 
and expert clinical consensus suggesting that discontinuing medication is associated 
with a deterioration in symptoms of either OCD or BDD. Increasingly adults and young 
people are being counselled to consider whether they wish to remain on SSRI medica-
tion longer term to mitigate the substantial risk of relapse of OCD or BDD symptoms. 
Thoughtful and honest discussion about the potential risks of stopping medication 
should be an active part of any care plan in OCD.

Individuals with developmental disabilities often struggle to generalise the lessons 
taken from successful CBT. They also have a higher propensity for adverse effects such 
as activation syndromes with SSRIs, therefore titration may need to be slower.29 It is 
important that throughout childhood, adolescence and into adult life individuals with 
OCD or BDD should have rapid access to healthcare professionals, treatment opportu-
nities and other support as needed. NICE recommends that if relapse occurs, people 
with OCD or BDD should be seen as soon as possible rather than placed on a routine 
waiting list because of the propensity for rapid deterioration of symptoms.

Table 5.8  Alternative and experimental treatment of OCD in children and young people.

Treatment Comment

Aripiprazole augmentation of SSRI Evidence of clinical improvement in children and young people with 
OCD23,24,26,30

No evidence base for use in BDD

Risperidone augmentation of SSRI Fewer studies than aripiprazole augmentation in children and young 
people25

Fluvoxamine with low-dose 
clomipramine

Better tolerated than clomipramine monotherapy31

N-acetylcysteine (NAC) Limited evidence suggests children and adolescents with OCD refractory 
to SSRIs or CBT may benefit from NAC augmentation.32

Memantine Limited evidence suggests potential benefit.33–35

Lamotrigine Case studies have reported response.36

BDD, body dysmorphic disorder; CBT, cognitive behavioural therapy; OCD, obsessive compulsive disorder.
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Post-traumatic stress disorder (PTSD) in children and adolescents

Diagnostic issues

Traumatic events and PTSD are common in young people. One in three children experiences 
traumatic events1 and about 1 in 13 children develops PTSD before age 18.1 The preva-
lence of PTSD in adolescents can be much higher in at-risk groups, for example those 
attending emergency departments, in forensic settings or among refugee/asylum seekers. 
Young people with PTSD are at high risk of self-harm (nearly 50%) and suicide attempt 
(20%) and are often functionally impaired, for example not being in education, employ-
ment or education (NEET) (more than 25%).1 Of note, more than three out of four young 
people with PTSD have comorbid psychiatric diagnoses, most commonly depression, con-
duct disorder, alcohol dependence or generalised anxiety disorder.1 Furthermore, PTSD is 
not the most common diagnosis in trauma-exposed young people – disorders that are 
most prevalent in the general population (e.g. depression, conduct disorder, alcohol 
dependence) are also more prevalent in trauma-exposed young people.1

A diagnosis of PTSD is based on the triad of intrusive re-experiencing, avoidance of 
stimuli associated with the trauma and hyper-arousal after trauma exposure. Because 
of the abnormal processing of traumatic memories, young people with PTSD may suf-
fer persistent re-experiencing of the traumatic event(s) through nightmares or unwanted 
and distressing memories, which are often experienced as if they were happening in the 
‘here and now’ and often do not appear as frank dissociative symptoms or flashbacks. 
In order to minimise re-experiencing symptoms, young people with PTSD often develop 
overt or covert avoidance strategies, keeping themselves busy or distracted or staying 
away from people or places that remind them of the traumatic event. As a result of the 
symptoms, young people with PTSD often feel under continued threat and, therefore, 
display physiological hyper-arousal, appearing alert and vigilant for danger, irritable 
and struggling to concentrate on daily tasks. Because of the varied clinical manifesta-
tions, the assessment and treatment of PTSD in children and adolescents should be 
undertaken by clinicians who have expertise in the clinical presentations seen in trauma-
exposed children and can appreciate developmental variations in the manifestation of 
symptoms.

Clinical guidance

The UK NICE guidelines2 advise that treatment of PTSD in young people should focus 
on psychotherapy, with 12 sessions of trauma-focused CBT (TF-CBT) for PTSD result-
ing from a single traumatic event or longer for chronic or recurrent events. If TF-CBT 
is not effective, or based on the young person’s preference, treatment may also include 
eye movement desensitisation and reprocessing (EMDR).

Based on the current evidence in NICE guidelines,2 the AACAP3 and the International 
Society for Traumatic Stress Studies (ISTSS),4 pharmacotherapy is not recommended for 
treatment of PTSD in young people. The evidence for efficacy of pharmacotherapy (SSRIs 
and SGAs) in adults is also somewhat limited at present.5,6 However, because of the high 
rates of comorbidity,1 pharmacotherapy may be needed to target co-occurring psychiatric 
disorders. In adult PTSD, the best supported treatments are fluoxetine, paroxetine and 
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venlafaxine.7 3,4-Methylenedioxymethamphetamine (MDMA),8 ketamine9 and psyche-
delic drugs10 also show promise. Prazosin appears to be effective in reducing PTSD-related 
nightmares in children aged 4–18 years.11 None of these agents is currently used to any 
extent in children and adolescents.
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Attention deficit hyperactivity disorder (ADHD) in children and 
adolescents

■■ A diagnosis of ADHD should be made only after a comprehensive assessment by a 
specialist with expertise in ADHD.1 Appropriate psychological, psychosocial and 
behavioural interventions should be put in place. Drug treatments should be only a 
part of the overall treatment plan.

■■ The indication for drug treatment is the presence of impairment resulting from 
ADHD despite environmental modifications, parent training (if appropriate), advice 
on parenting strategies and liaison with school.

■■ Methylphenidate is the first-line treatment when medication is indicated. It is a central 
nervous system (CNS) stimulant with a large evidence base from trials. Most common 
adverse effects include insomnia, appetite suppression, raised blood pressure, raised 
pulse rate and growth deceleration. These adverse effects can usually be managed by 
treatment breaks or dose reduction, depending on the side effect. Long-term use in 
children is associated with lower height and weight.2 In the UK and elsewhere, there 
are several modified-release preparations with different release profiles available, 
including generic options.

■■ Dexamfetamine is an alternative CNS stimulant. Effects and adverse reactions are 
broadly similar to methylphenidate, but there is somewhat less evidence for effi-
cacy and safety than exists for methylphenidate. Dexamfetamine is probably more 
likely to be diverted and misused. Both methylphenidate and dexamfetamine are 
Controlled Drugs in most countries. This makes prescribing and dispensing more 
complex.

■■ Lisdexamfetamine is a pro-drug – dexamfetamine is complexed with the amino acid 
lysine and in this form is inactive. It is broken down in red blood cells so that 
dexamfetamine is gradually made available. It therefore has a similar practical role to 
extended-release preparations of methylphenidate and, like them, is unlikely to be 
abused for recreational or dependency-driven purposes. Several RCTs have estab-
lished it as superior to placebo in children3,4 and adolescents.5 Effect size from pre-
liminary research appears to be at least as great as that of osmotic-controlled release 
oral delivery system (OROS)-methylphenidate4 and it seems to have a similar range 
of adverse effects.6,7 Network meta-analyses found lisdexamfetamine to be more 
effective than methylphenidate8,9 and long-term data suggest that it can be considered 
as an alternative to extended-release methylphenidate.10 Lisdexamfetamine is also 
effective in pre-school children11 although it is not licensed for this age group.

■■ Atomoxetine is a non-stimulant alternative.12–15 It may be particularly useful for chil-
dren who do not respond to stimulants, where stimulant diversion is a problem or 
when ‘dopaminergic’ adverse effects (such as tics, anxiety and stereotypies) become 
problematic on stimulants. Parents should be warned of the possibilities of suicidal 
thinking and emerging liver disease and advised of the possible features that they 
might notice. Atomexetine is less effective than stimulants.9,13,16,17
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■■ A licensed modified-release preparation of guanfacine is approved in the UK and else-
where for use in children with ADHD. Guanfacine is an α2 agonist medication and can 
be considered as an alternative non-stimulant medication to atomoxetine.18 It is 
broadly as effective as atomoxetine.19 Although not licensed for adults in most coun-
tries, children started on guanfacine should probably continue as adults.

■■ Another non-stimulant medication with evidence of effectiveness in the treatment for 
ADHD is the α2 agonist clonidine.20 Extended-release clonidine is widely used for 
ADHD in the USA but not licensed in most countries.

■■ There is some evidence supporting the efficacy of tricyclic antidepressants21,22 but 
these are not recommended in clinical practice.

■■ Bupropion9,23,24 seems to be efficacious and well tolerated. Modafinil also appears to 
have useful activity in children but not in adults with ADHD.9,25,26 Evidence support-
ing the use of these drugs is somewhat limited compared with standard treatments.9 
Viloxazine is also effective27 and approved in the USA.

■■ The use of second-generation antipsychotics28,29 for ADHD is not recommended.28,29 
These may reduce hyperactivity in autism spectrum disorders30 but should not be 
prescribed for this indication.

■■ Emerging ADHD pharmacotherapies31 include the SNRIs venlafaxine and duloxetine, 
agomelatine, dasotraline (a serotonin, noradrenaline and dopamine reuptake inhibi-
tor) and tipepidine (potassium channel inhibitor).

■■ Comorbid psychiatric illness is common in children with ADHD. Stimulants are often 
helpful overall but are unlikely to be appropriate for children who have a psychotic 
illness. Problems with substance misuse should be managed in their own right 
alongside ADHD treatment32 and treatments need to be chosen carefully.

■■ Combinations of stimulants and atomoxetine have been used, but there are few trials 
and no clear evidence for improved efficacy.33

■■ Combinations of stimulants and guanfacine are approved in some countries. There 
is  some evidence that the combination might have additive effects on symptoms 
control.34

■■ Once stimulant treatment has been established, it is appropriate for repeat prescrip-
tions to be supplied through general practitioners1 with reviews at least once a year 
by a healthcare professional with training and expertise in managing ADHD.

Box  5.1 summarises the NICE guidelines for treating children with ADHD and 
Table 5.10 summarises prescribing in ADHD.
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Box 5.1  Summary of UK NICE guidance for ADHD in children1

■■ Drug treatment should only be initiated by a specialist and only after comprehensive assessment 
of mental and physical health and social influences. In children under 5 years, medication should 
be initiated after a second specialist opinion from an ADHD service with expertise in managing 
ADHD in younger children (ideally a tertiary service)

■■ An ADHD-focused group parent-training programme should be offered for parents or carers of 
children aged less than 5 years with ADHD. Environmental modifications need to be imple-
mented in all cases. If ADHD symptoms are still causing a persistent significant impairment in at 
least one domain despite environmental modifications, medication can be offered following a 
baseline assessment

■■ Methylphenidate, lisdexamfetamine, dexamfetamine, atomoxetine and guanfacine are recom-
mended within their licensed indications

■■ Methylphenidate (either short or long acting) is the first choice of medication
■■ Consider switching to lisdexamfetamine for children aged 5 years and over and young people 
who have had a 6-week trial of methylphenidate at an adequate dose and not derived enough 
benefit in terms of reduced ADHD symptoms and associated impairment

■■ Consider dexamfetamine for children aged 5 years and over and young people whose ADHD 
symptoms are responding to lisdexamfetamine but who cannot tolerate the longer effect 
profile

■■ Offer atomoxetine or guanfacine to children aged 5 years and over and young people if they 
cannot tolerate methylphenidate or lisdexamfetamine or their symptoms have not responded to 
separate 6-week trials of lisdexamfetamine and methylphenidate, having considered alternative 
preparations and adequate doses

■■ Monitoring should include measurement of height and weight (with entry on growth charts) 
and recording of blood pressure and heart rate. An electrocardiogram is not needed before 
starting stimulants* atomoxetine or guanfacine unless the person has any of the following:

■■ History of congenital heart disease or previous cardiac surgery
■■ history of sudden death in a first-degree relative under 40 years suggesting a cardiac disease
■■ shortness of breath on exertion compared with peers
■■ fainting on exertion or in response to fright or noise
■■ palpitations that are rapid, regular and start and stop suddenly
■■ chest pain suggesting cardiac origin
■■ signs of heart failure
■■ a murmur heard on cardiac examination
■■ blood pressure that is classified as hypertensive for adults
■■ a coexisting condition that is being treated with a medicine that may pose an increased 
cardiac risk

A cardiology opinion should be sought if any of the above apply

*The cardiovascular toxicity of stimulants remains poorly quantified. Some analyses show no adverse effect35 
while population studies suggest increased risk of hypertension and other adverse outcomes.36
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Table 5.10  Prescribing in attention deficit hyperactivity disorder (ADHD).

Medication

Onset and 
duration of 
action Dose Notes

Recommended 
monitoring/general 
notes

Methylphenidate 
immediate release
Branded products 
(Ritalin, Medikinet, 
Tranquilyn) and 
various generic 
preparations 
available37–39

Onset: 
20–60 minutes
Duration: 2–4 
hours

Initially 5–10mg daily 
titrated up in weekly 
increments of 5–10mg, 
to a maximum of 2.1mg/
kg/day in divided doses. 
Licensed maximum dose 
60mg daily (or after 
specialist review up to 
90mg daily)1

Methylphenidate usually 
first-line treatment in 
ADHD. Generally well 
tolerated40

For methylphenidate, 
dexamfetamine and 
lisdexamfetamine
Monitor:

■■ Blood pressure41

■■ Pulse
■■ Height
■■ Weight

Monitor for insomnia, 
mood and appetite 
change and the 
development of tics,42 
although some 
evidence suggests tics 
are not associated with 
psychostimulants43

Discontinue if no 
benefits seen in 
1 month

Controlled Drugs

Methylphenidate
modified release*

An afternoon dose of 
immediate-release 
methylphenidate may be 
necessary in some 
children to optimise 
treatment.

Concerta XL37,38,44–46

Bioequivalent 
versions: Affenid XL, 
Xaggitin XL, 
Matoride XL, 
Xenidate XL, 
Delmosart modified 
release

Onset:  
0.5 –2 hours
Duration:  
12 hours

Initially 18mg in the 
morning, titrated up to a 
licensed maximum dose 
of 54mg daily (or after 
specialist review up to 
108mg daily; NB 
unlicensed)

18mg = 15mg 
methylphenidate 
immediate release

Consists of an 
immediate-release 
component (22% of the 
dose) and a modified-
release component (78% 
of the dose).

Equasym XL47,48 Onset: 
20–60 minutes
Duration: 8 
hours

Initially 10mg in the 
morning, titrated up to a 
licensed maximum dose 
of 60mg daily

Consists of an immediate-
release component (30% 
of the dose) and a 
modified-release 
component (70% of the 
dose). Capsules can be 
opened and sprinkled.

Medikinet XL
Bioequivalent 
versions: Metyrol XL 
and Meflynate

Onset: 
20–60 minutes
Duration: up 
to 8 hours

Dose as for Equasym XL Consists of an immediate-
release component (50% 
of the dose) and a 
modified-release 
component (50% of the 
dose). Capsules can be 
opened and sprinkled.49
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Medication

Onset and 
duration of 
action Dose Notes

Recommended 
monitoring/general 
notes

Ritalin XL50 Onset: 
60 minutes
Duration:  
8–12 hours

Dose as for Equasym XL Consists of an 
immediate-release 
component (50% of the 
dose) and a modified-
release component (50% 
of the dose).

Dexamfetamine 
immediate 
release40,51

Onset: 
20–60 minutes
Duration: 3–6 
hours

Initially 2.5–10mg daily, 
titrated up in weekly 
increments of 2.5–5mg, 
to a maximum of 20mg 
daily in divided doses 
(occasionally up to 40mg 
daily is necessary)

Considered to be less 
well tolerated than 
methylphenidate.40

Lisdexamfetamine 
(Elvanse)3–5

Onset: 
20–60 minutes
Duration: 13+ 
hours

Initially 20 or 30mg in 
the morning, titrated up 
to a licensed maximum 
dose of 70mg daily

Pro-drug, gradually 
hydrolysed to 
dexamfetamine

Capsules can be opened 
and sprinkled.52

Licensed in adults

Atomoxetine53,54 Approximately 
4–6 weeks 
(atomoxetine is 
a noradrenaline 
reuptake 
inhibitor)

When switching from a 
stimulant, continue 
stimulant for first 
4 weeks of therapy.

For children <70kg:
Initially 0.5mg/kg/day for 
7 days, then increase 
according to response. 
Recommended 
maintenance dose 
1.2mg/kg/day (in single 
or divided doses) and up 
to 1.8mg/kg/day, to a 
maximum of 120mg 
daily if necessary1

For children >70kg:
Initially 40mg daily for 
7 days, then increase 
according to response. 
Recommended 
maintenance dose 
80mg daily

Less effective than 
stimulants (see text).13,17

May be useful where 
stimulant diversion is a 
problem.55

Licensed in adults

Monitor:
■■ Blood pressure56

■■ Pulse
■■ Height
■■ Weight

Monitor for insomnia, 
mood and appetite 
change and the 
development of tics.

Monitor young people 
and adults with ADHD 
for sexual dysfunction 
(that is, erectile and 
ejaculatory 
dysfunction) as 
potential adverse 
effects of 
atomoxetine.

Not a Controlled Drug

(Continued )

Table 5.10  (Continued)
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Medication

Onset and 
duration of 
action Dose Notes

Recommended 
monitoring/general 
notes

Guanfacine 
modified release9,57

Approximately 
1– 5 weeks58 
(guanfacine is 
a central 
alpha2A- 
adrenergic 
receptor 
agonist)

For child 6–12 years 
(body weight 25kg  
and above):
Initially 1mg once daily; 
adjusted in steps of 1mg 
every week if necessary 
and if tolerated; 
maintenance  
0.05–0.12mg/kg once 
daily (max. per dose 4mg)

For child 13–17 years 
(body weight 
34–41.4kg):
Initially 1mg once daily; 
adjusted in steps of 1mg 
every week if necessary 
and if tolerated; 
maintenance  
0.05–0.12mg/kg once 
daily (max. per dose 4mg)

For child 13–17 years 
(body weight 
41.5–49.4kg):
Initially 1mg once daily; 
adjusted in steps of 1mg 
every week if necessary 
and if tolerated; 
maintenance  
0.05–0.12mg/kg once 
daily (max. per dose 5mg)

For child 13–17 years 
(body weight 
49.5–58.4kg):
Initially 1mg once daily; 
adjusted in steps of 1mg 
every week if necessary 
and if tolerated; 
maintenance  
0.05–0.12mg/kg once 
daily (max. per dose 6mg)

For child 13–17 years 
(body weight 58.5kg 
and above):
Initially 1mg once daily; 
adjusted in steps of 1mg 
every week if necessary 
and if tolerated; 
maintenance  
0.05–0.12mg/kg once 
daily (max. per dose 7mg)

Efficacy and tolerability 
data should be 
interpreted with 
caution.9

Similar monitoring to 
other medication for 
ADHD.

*For details of other preparations available outside the UK, see Cortese et al., 2017.59

Table 5.10  (Continued)
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Autism spectrum disorder (ASD) in children and adolescents

Autism spectrum disorder is a complex condition characterised by core deficits in social 
communication development and behaviour (stereotypies and/or restricted and unu-
sual patterns of interests) as well as sensory difficulties. ICD-11 now matches DSM-5 in 
removing the subtypes of autism (e.g. the term Asperger’s syndrome has been discontin-
ued). In addition, ICD-11 distinguishes between ASD with or without intellectual 
development. DSM-5 recommends recording whether or not there is accompanying 
intellectual impairment.

The heterogeneity of ASD poses assessment and treatment challenges. Co-occurring 
mental health conditions are highly prevalent in ASD1 with 69–79% of individuals 
experiencing at least one in their lifetime.2,3 These include attention deficit hyperactivity 
disorder (ADHD), disruptive behavioural disorders, anxiety and obsessive compulsive 
and mood disorders. Other associated problems include intellectual disability, epilepsy, 
sleep disturbance, self-harm, irritability and aggression towards others. Associated neu-
rodevelopmental, medical and psychiatric disorders complicate the symptom profile 
and affect overall outcome. Evaluating and optimally treating co-occurring conditions 
and/or associated problem behaviours are, therefore, essential.

Currently there are no validated or licensed pharmacological treatments that allevi-
ate core ASD symptoms.4,5 Targeting problem behaviours and comorbid psychiatric 
conditions with pharmacological interventions is, however, common practice.

Pharmacotherapies are commonly used in individuals with ASD as adjuncts to psy-
chological interventions. The evidence to date4,6 shows reasonable efficacy of risperi-
done and aripiprazole for irritability and aggression; supports the use of methylphenidate, 
atomoxetine and guanfacine for ADHD and melatonin for sleep problems; but shows 
limited efficacy of SSRIs for anxiety, depression and repetitive behaviours. The evi-
dence for antiepileptics remains inconsistent. There is a potential role for α2 agonists, 
cholinergic agonists, glutamatergic agents, gamma-aminobutyric acid (GABA) agonists 
and oxytocin but these require further investigation.4,6

Individuals with ASD are likely to experience more severe adverse effects than typi-
cally developing individuals.4–6 Therefore, achieving an effective dose with minimum 
adverse effects can be a challenging task. Treatment should be initiated in small doses 
and increased about every five half-lives of the drug, and it may take 4–6 weeks of 
titration to determine the therapeutic dose for each individual case.7 Excluding any 
medical conditions, the presence of pain or any other physical discomfort such as 
gastro-esophageal reflux must be a priority before managing problem behaviour with 
psychotropic drugs. A comprehensive physical examination should be part of standard 
practice.

The efficacy and adverse effects associated with pharmacotherapy in individuals with 
ASD should be systematically monitored in view of their impaired communication and 
the increased propensity for more adverse effects. Standardised behaviour rating scales 
and adverse effect checklists are essential tools in monitoring progress.8

Pharmacological treatment of core ASD symptoms

Evidence from clinical trials to date has not demonstrated clear efficacy of any psycho-
tropic agent in routinely treating core symptoms of ASD.4,6
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Restricted repetitive behaviours and interests (RRBIs)

RRBIs are distressing and disruptive to functioning and therefore an important treat-
ment target to improve overall outcomes in ASD.9 Behavioural therapies should be used 
as first line. When RRBIs are severe with significant impact on functioning and/or pose 
risks to others or self then pharmacotherapy can be considered.

A Cochrane review (last updated in 2013) found ‘no evidence of effect of SSRIs on 
reducing RRBIs in children and emerging evidence of harm’ although there are data 
that support their use in adults.10 A 2022 meta-analysis of 16 studies demonstrated 
a small effect size for antidepressants in treating restricted and repetitive behav-
iours. Subgroup analyses indicated that clomipramine had a higher efficacy than 
SSRIs and adults had a better response than adolescents and children.11 Risperidone 
is probably effective in reducing RRBIs in children who have high levels of irritabil-
ity or aggression12 (any specific efficacy for repetitive behaviours is doubtful). 
Reductions in stereotypical behaviours have also been reported13–16 albeit in studies 
with methodological limitations.6 A 2020 meta-analysis of studies on a wide range 
of currently available pharmacological agents showed evidence supporting only 
antipsychotic medication,17 whereas another recent meta-analysis of nine studies 
found no evidence for any pharmacological agent in reducing RRBIs.18 Overall, 
given the profile of adverse effects of dopamine-blocking agents, consensus guid-
ance from the British Association for Psychopharmacology6 rightly cautions against 
their routine use for the treatment of RRBIs. If they are used, they should be 
prescribed in small doses and as part of a carefully considered, time-limited and 
monitored overall treatment plan.

Social and communication impairment

Currently, no drug has been consistently shown to improve the core social and 
communication impairments in ASD.7 Risperidone may have a secondary effect 
through improvement in irritability.19 Analysis of data from two multicentre trials 
suggested that risperidone was effective for the treatment of social disability in 
children with ASD.20 Glutamatergic drugs and oxytocin looked promising.21 
However, two meta-analyses and two recent double-blind placebo-controlled trials 
suggested that oxytocin has no significant effect on social communication.22–25 
Larger studies with better methodology are needed.23,26 Sulforaphane has shown 
mixed results with both positive and negative trials.27–29 Insulin growth factor 1 
(IGF-1)30 awaits further work to prove its efficacy in modifying ASD core symp-
toms, as do glutamatergic agents.31–33 Acetylcysteine34 is probably not effective. 
Three small double-blind placebo-controlled trials using folinic acid for language 
impairment look encouraging.35

There is growing but inconsistent evidence for dietary interventions reducing ASD 
core symptoms.36,37 The targeting of the gut microbiome, including probiotic treatment 
and faecal microbiota transplants, has drawn much interest.38 However, there is little 
evidence to support the use of nutritional supplements or dietary therapies for children 
with ASD36 or indeed any relationship between maternal food intake and child’s diet 
and the development of ASD/symptoms severity.37
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Pharmacological treatment of co-occurring disorders and problem 
behaviours in ASD

Inattention, overactivity and impulsiveness in ASD (symptoms of ADHD)

Individuals with ASD have high rates of inattention, overactivity and impulsiveness and 
in around a third of patients these symptoms merit the diagnosis of ADHD.1,39

The largest controlled trial to date has been with methylphenidate, conducted by the 
Research Units on Paediatric Psychopharmacology (RUPP) Autism Network.40,41 In a 
previous retrospective and prospective study of children with ASD, Santosh and col-
leagues42 reported positive benefits of treatment with methylphenidate. In general, 
methylphenidate produces highly variable responses in children with ASD and ADHD 
symptoms, ranging from marked improvement with few adverse effects to poor 
response with or without problematic adverse effects. A large double-blind placebo-
controlled trial of methylphenidate in children with intellectual disability and ADHD 
showed that optimal dosing with methylphenidate was effective in some.43 Adverse 
effects are more commonly reported than in children with ADHD alone.44–46 However, 
where ADHD symptoms are severe and/or disabling, it is reasonable to proceed with a 
treatment trial of methylphenidate. It is advisable to warn parents of the lower likeli-
hood of response and the potential adverse effects and to proceed with low initial doses 
(around 0.125mg/kg three times daily, depending on the preparation) increasing by 
small increments. Treatment should be stopped immediately if behaviour deteriorates 
or there are unacceptable adverse effects. A systematic review6 confirms that, although 
effective, the efficacy of methylphenidate for treatment of ADHD in ASD is less than in 
ADHD alone and that more adverse effects (decreased appetite, sleeping difficulties, 
abdominal discomfort, social withdrawal, irritability and emotional outbursts) should 
be expected in ASD. A 2021 meta-analysis supports the efficacy of methylphenidate 
and atomoxetine.47

There are no published data on the efficacy of amfetamines in children with ASD 
even though they have been used to treat ADHD in these patients as well as in typically 
developed children. Lisdexamfetamine (a pro-drug containing d-amfetamine bound to 
amino acid lysine) has been found to have efficacy and tolerability in treating ADHD in 
children and young people48 but with no specific data about those with ASD.

Atomoxetine is a noradrenergic reuptake inhibitor licensed to treat ADHD with simi-
lar efficacy to methylphenidate.6 Preliminary evidence from small open-label trials and 
a handful of randomised double-blind trials49,50 showed that it may be useful in children 
with ASD, with the most common adverse effects being nausea, fatigue and sleep diffi-
culties. These studies were followed by a larger trial that confirmed that atomoxetine 
(alone and combined with parent training) significantly reduced ADHD symptoms.51 In 
a 24-week extension of the same study, atomoxetine combined with parent training 
was superior in reducing ADHD symptoms to atomoxetine alone.52

There is evidence that α2 agonists (clonidine and guanfacine) can be used as alterna-
tive treatments. A multisite RCT of extended-release guanfacine compared with placebo 
in children with ASD (mean age 8.5 years) over a period of 8 weeks showed that it is 
safe and effective in managing hyperactivity in this group.53 No serious adverse events 
except for drowsiness, fatigue and decreased appetite were reported.
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There are reports from controlled studies supporting the use of risperidone or 
aripiprazole for ADHD symptoms. However, these were not primary outcomes of the 
studies and therefore need further investigation.

Irritability (aggression, self-injurious behaviour, severe disruptive behaviours)

Aggression towards others and self, frequently underlined by irritability, is a common 
problem in ASD. Although behavioural and environmental approaches should be first-
line treatments, more severe and dangerous behaviours usually necessitate pharmaco-
therapy.54 The duration of recommended treatment is difficult to derive from published 
evidence but treatment appears to be beneficial for up to 6–12 months.55 Efforts to 
reduce and possibly discontinue such treatment at the end of this period should be 
strongly considered.54,55

SGAs are the first-line pharmacological treatment for children and adolescents with 
ASD and associated irritability.55–58 Risperidone59,60 and aripiprazole61 have been reliably 
shown to help with irritability and associated disruptive behaviours5 in ASD and have been 
approved for this use by the US FDA. In a meta-analysis of data from 46 RCTs62 comparing 
efficacy of risperidone, aripiprazole and other compounds with placebo, risperidone and 
aripiprazole were the most effective, with moderate to large effect sizes. Another meta-
analysis of short-term (8 weeks) aripiprazole in the treatment of irritability in ASD children 
aged 6–17 years63 found similar results when compared with placebo. The most recent 
Cochrane review64 concluded that aripiprazole and risperidone probably reduce both irri-
tability and self-injury with a large effect size. However, no effect was shown for aggres-
sion. The usual recommended dose of aripiprazole for maintenance is between 5 and 15mg 
daily.55 The starting dose is 2mg/day. The dosing of risperidone is rather more complicated – 
FDA-recommended dosages for risperidone are outlined in Box 5.2.

Despite their promising efficacy, adverse effects such as weight gain and metabolic 
changes, increased appetite and somnolence (even with aripiprazole) can be 
problematic.16,65–68 Research is underway to determine if therapeutic drug monitoring of 
risperidone and aripiprazole will help in optimising treatment while minimising weight 
gain.69 One long-term placebo discontinuation study found that relapse rates did not 
differ between those who stayed on aripiprazole versus those randomised to switch to 
only placebo, suggesting that re-evaluation of aripiprazole use after a period of stabilisa-
tion in irritability symptoms is warranted.70 There is only one study that makes a direct 
head-to-head comparison71 showing similar tolerability and efficacy profiles for risperi-
done and aripiprazole. Risperidone usually causes hyperprolactinaemia which, although 
it may be asymptomatic, may have longer-term effects, therefore necessitating close 
monitoring. Aripiprazole has no effect on prolactin, which makes it a preferred option. 
Aripiprazole may on the other hand be ineffective for self-injurious behaviours.6

Lurasidone, in fixed doses of 20 or 60mg/day, has been shown to be ineffective in a 
randomised double-blind trial over 6 weeks.72 The effectiveness of other SGAs such as 
olanzapine,73 quetiapine, ziprasidone and clozapine has not been tested in adequately 
powered RCTs. While controlled studies support the use of mood stabilisers such as 
lithium74,75 and sodium valproate76 in the treatment of persistent aggression in children 
they are not as effective as SGAs for the treatment of irritability in ASD.77 Limited data 
support the combination of risperidone and topiramate being better than risperidone 
alone.78 Further RCTs are probably warranted of brain-derived neurotrophic factor 
stimulators such as loxapine and amitriptyline.79
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Use of risperidone in children and adolescents

Box 5.2  US Food and Drug Administration guidance for risperidone dosing in children and 
adolescents80

■■ Risperidone is indicated for the treatment of irritability associated with autistic spectrum disorder 
(ASD) in children (aged 5 years and over) and adolescents in the UK/EU and USA

■■ The dosage of risperidone should be individualised according to the response of the patient

Doses of risperidone in paediatric patients with autism spectrum disorders (by total mg/day)

Weight 
categories Days 1–3 Days 4–18 Increments if dose increases are needed Dose range

<20kg* 0.25mg 0.5mg +0.25mg
at ≥2-week intervals

0.5–3mg†

≥20kg 0.5mg 1.0mg +0.5mg
at ≥2-week intervals

1.0–3mg‡

*Caution should be exercised for children <15kg – no dosing data available
†Therapeutic effect plateaus at 1mg/day
‡Those weighing >45kg may require higher doses – therapeutic effect plateaus at 3mg

General considerations

■■ Risperidone can be administered once daily or twice daily
■■ Patients experiencing somnolence may benefit from taking the whole daily dose at bedtime
■■ Once sufficient clinical response has been achieved and maintained, consideration may be given 
to gradually lowering the dose to achieve the optimal balance of efficacy and safety

■■ There is insufficient evidence from controlled trials to indicate how long treatment should 
continue

Adverse effects

■■ Weight gain, somnolence and hyperglycaemia require monitoring
■■ Long-term safety of risperidone in children and adolescents with ASD remains to be fully 
determined

Using benzodiazepines to manage irritability and aggression in ASD is not recom-
mended. However, it may be necessary to manage acute aggression with a benzodiaz-
epine. The possibility of behavioural disinhibition that may worsen aggression must 
be borne in mind.

The use of minocycline, arbaclofen or amantadine for irritability is not recommended 
unless better evidence from double-blind RCTs is available.6

Sleep disturbance

Children with ASD have significant sleep problems,81 with sleep-onset insomnia, 
sleep-maintenance insomnia and irregularities of the sleep–wake cycle being the typical 
problems encountered. It is essential to understand the aetiology of the sleep problem 
before embarking on a course of treatment. Abnormalities in the melatonin system have 
received some attention.82
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Melatonin has been shown in 17 studies to be beneficial in children with ASD.83 A 
meta-analysis of five studies showed good efficacy with doses ranging from 1mg to 
10mg and treatment lasting from 14 days to over 4 years.84 Melatonin is usually very 
well tolerated.84,85 One RCT showed that, while melatonin improved sleep onset, the 
child’s behaviour during the day did not improve.86 There is also evidence that mela-
tonin combined with CBT is superior to melatonin only, CBT only and placebo in 
reducing symptoms of insomnia.87

Risperidone may benefit sleep difficulties in those with extreme irritability. In the 
anxious or depressed child, antidepressants may be beneficial. Insomnia due to hyper
arousal may benefit from clonidine or clonazepam.88

Anxiety, OCD and depression

SSRIs have yet to show specific efficacy in ASD. Preliminary data from a randomised 
placebo-blind clinical trial showed beneficial effects of fluoxetine in reducing OCD 
symptoms in children with ASD, although confounding factors precluded firm conclu-
sions.89 In a systematic review,6 although risperidone was reported by several studies to 
reduce OCD and anxiety symptoms in young people with ASD, the selection of partici-
pants with high levels of irritability did not allow firm conclusions to be drawn about 
specific effects of risperidone on OCD and anxiety. There is little or no evidence for 
treating anxiety or OCD symptoms with risperidone, clomipramine or an SSRI. There 
are some data on buspirone effectively targeting anxiety in ASD90 and propranolol 
showing positive cognitive effects in ASD.91 However, further evaluation is needed. 
Guidance on doses of fluoxetine can be found in Box 5.3.

Use of fluoxetine in children and adolescents
When using fluoxetine to treat repetitive behaviours in ASD patients, doses much lower 
than those used to treat depression are normally required. It is advisable to use a liquid 
preparation and begin at the lowest possible dose, monitoring for adverse effects. 
A suitable regimen is outlined in Box 5.3.

Box 5.3  Use of fluoxetine in children and adolescents

■■ Liquid fluoxetine (as hydrochloride): 20mg/5mL
■■ 2.5mg/day a day for 1 week; note that 2.5mg = 0.625mL, which is difficult to measure accurately
■■ Follow with a flexible titration schedule based on weight, tolerability and adverse effects up to a 
maximum dose of 0.8mg/kg/day (0.3mg/kg/day for week 2, 0.5mg/kg/day for week 3 and 
0.8mg/kg/day subsequently)

■■ Reduction may be indicated if adverse effects are problematic

Adverse effects

■■ Monitor for treatment-emergent suicidal behaviour, self-harm and hostility, particularly at the 
beginning of treatment

■■ Hyponatraemia is also possible – see Chapter 3
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Tics and Tourette’s syndrome in children and adolescents

Transient tics occur in 5–20% of children. Tourette’s syndrome (TS) occurs in about 
0.7% of children and adolescents and is defined by persistent motor and vocal tics. As 
many as 65% of individuals with TS will have no tics or only very mild tics by adult 
life. Tics wax and wane over time and are variably exacerbated by external factors such 
as stress, inactivity and fatigue, depending on the individual. Tics are about two to three 
times more common in boys than girls.1 Functional tic disorders (involuntary physical 
movements, often related to anxiety) have also been described in recent years.2 These 
are typically seen in teenage girls.

Detection and treatment of comorbidity

Comorbid OCD, ADHD, ASD, depression, anxiety and behavioural problems are more 
prevalent than would be expected by chance, and often cause the major impairment in 
people with tic disorders.3 These comorbid conditions are usually treated first before 
assessing the level of disability caused by the tics.

Education and behavioural treatments

Most people with tics do not require pharmacological treatment. Education is 
crucial for the individual with tics, their family and the people they interact  
with, especially at school (Figure 5.2). Treatment aimed primarily at reducing tics 
is warranted if the tics cause distress to the patient or are functionally disabling. 
Behavioural interventions have been found to be effective with similar effect sizes to 
antipsychotic medication.4,5 Habit reversal, comprehensive behavioural intervention 
for tics and exposure and response prevention are the behavioural treatments of 
choice.6

Pharmacological treatments

Studies of pharmacological interventions in TS are difficult to interpret for several 
reasons:

■■ There is a large inter-individual variation in tic frequency and severity. Small, ran-
domised studies may include patients who are very different at baseline.

■■ The severity of tics in a given individual varies markedly over time, making it difficult 
to separate drug effect from natural variation.

■■ The bulk of the literature consists of case reports, case series, open studies and under-
powered, randomised studies. Publication bias is also likely to be an issue.

■■ A high proportion of patients have comorbid psychiatric illness. It can be difficult to 
disentangle any direct effect on tics from an effect on the comorbid illness. This makes 
it difficult to interpret studies that report improvements in global functioning rather 
than specific reductions in tics.

■■ Large numbers of individuals attending clinics with TS appear to use complementary 
or alternative therapies, with the majority reporting benefits and up to half finding 
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these more helpful compared with medication.7 Robust research about the use of 
complementary or alternative therapies, their efficacy and potential adverse effects is 
lacking8 and certainty of evidence for their use is very low.9

Adrenergic α2 agonists

Clonidine has been shown in open studies to reduce the severity and frequency of tics 
but in one study this effect did not seem to be convincingly larger than placebo.10 Other 
studies have shown more substantial reductions in tics.11–14 Therapeutic doses of cloni-
dine are in the order of 3–5mcg/kg, and the dose should be built up gradually. A trans-
dermal patch has also shown effectiveness.15 The main adverse effects are sedation, 
postural hypotension and depression. Patients and their families should be informed not 
to stop clonidine suddenly because of the risk of rebound hypertension. Guanfacine also 
has some evidence of effectiveness in the treatment of tics.16,17 The efficacy of clonidine 
(but not of guanfacine) was demonstrated in a 2023 systematic review and network 
meta-analysis of double-blind RCTs in TS which included children, adolescents and 
adults.9 Adrenergic α2 agonists may also be used in children with ADHD whose tics 
deteriorate with stimulant medication.18

Antipsychotics

Adverse effects of antipsychotics may outweigh their beneficial effects in the treatment 
of tics so it is recommended that clonidine or guanfacine is generally tried first 
(Figure 5.2). Antipsychotics may, however, be more effective than adrenergic α2 agonists 
in alleviating tics.9

A number of first-generation antipsychotics have been used in TS. In a Cochrane 
review, pimozide demonstrated robust efficacy in a meta-analysis of six trials.19 In these 
trials, pimozide was compared with haloperidol (one trial), placebo (one trial), haloperi-
dol and placebo (two trials) and risperidone (two trials) and was found to be more effec-
tive than placebo, as effective as risperidone and slightly less effective than haloperidol 
in reducing tics. It was associated with less severe adverse effects than haloperidol but 
did not differ from risperidone in that respect. ECG monitoring is essential for pimozide 
and haloperidol. Haloperidol is often poorly tolerated. Tiapride may also be effective, 
but evidence may not be generalisable and it has limited availability.9

SGAs, in particular aripiprazole, have in recent years been used more commonly for 
the treatment of TS.20 Aripiprazole is an effective and well-tolerated treatment of chil-
dren with TS (and also tics21). A 10-week multicentre double-blind randomised placebo-
controlled trial (N = 61) demonstrated the efficacy of aripiprazole in tic reduction in 
TS. Treatment was associated with significantly decreased serum prolactin concentra-
tion, increased mean body weight (by 1.6kg), body mass index and waist circumfer-
ence.22 Aripiprazole was also found to be effective in another randomised double-blind 
placebo-controlled trial (N = 133) comparing low-dose aripiprazole (5mg/day if <50kg; 
10mg/day if ≥50kg), high-dose aripiprazole (10mg/day if <50kg; 20mg/day if ≥50kg) 
or placebo for 8 weeks.23 At week 8, tics were reduced in both the high-dose group and 
the low-dose group, with 69% of patients in the low-dose group and 74% in the high-
dose group being very much improved or much improved, compared with 38% in the 
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placebo group. Surprisingly, a higher proportion of children in the low-dose group 
(18.2%) compared with the high-dose group (9.3%) and placebo group (9.1%) gained 
clinically significant weight (≥7%) which may have been related to a lower average 
baseline weight in this group.

Several case series also support the use of aripiprazole.24–27 A study evaluating the 
metabolic side effects of aripiprazole (N = 25) and pimozide (N = 25) in TS over a 
24-month period demonstrated that treatment was not associated with significant 
increase in body mass index. However, pimozide treatment was associated with increases 
in blood glucose that did not plateau from 12 to 24 months, aripiprazole treatment was 
associated with increased cholesterol and both medications were associated with 
increased triglycerides.28 Two meta-analyses support the efficacy of aripiprazole.29,30 One 
study31 suggests twice-weekly administration may be better tolerated than daily dosing. 
A small RCT (N = 24) comparing aripiprazole with sodium valproate in children with TS 
demonstrated a statistically significant difference in tic reduction favouring 
aripiprazole.32

Risperidone has, in addition to the studies mentioned, also been shown to be more 
effective than placebo in a small (N = 34) randomised study.33 Fatigue and increased 
appetite were problematic in the risperidone arm and a mean weight gain of 2.8kg over 
8 weeks was reported. One small RCT found risperidone and clonidine to be equally 
effective.34 A small double-blind crossover study suggested that olanzapine35 may be 
more effective than pimozide. Sulpiride has been shown to be effective and relatively 
well tolerated,36 as has ziprasidone.37 Open studies support the efficacy of quetiapine38 
and olanzapine.39,40 One very small crossover study (N = 7) found no effect for clozap-
ine.41 Antipsychotic medications may not differ from each other in terms of efficacy for 
tics, with low to very low certainty of evidence for this comparison.9

Overall, metabolic side effects and weight gain are common with second-generation 
antipsychotics, even aripiprazole, so benefit/risk ratios need careful discussion.42

Other drugs

A small, double-blind placebo-controlled crossover trial of baclofen was suggestive of 
beneficial effects in overall impairment rather than a specific effect on tics.43 The 
numerical benefits shown in this study did not reach statistical significance. Similarly, a 
double-blind placebo-controlled trial of nicotine augmentation of haloperidol found 
beneficial effects in overall impairment rather than a specific effect on tics.44 These ben-
efits persisted for several weeks after nicotine (in the form of patches) was withdrawn. 
Nicotine patches were associated with a high prevalence of nausea and vomiting (71% 
and 40%, respectively). The authors suggest that use as required may be appropriate. 
Flutamide, an antiandrogen, has been the subject of a small RCT in adults with TS. 
Modest, short-lived effects were seen in motor but not phonic tics.45 A small RCT 
showed significant advantages for metoclopramide over placebo46 and for topiramate 
over placebo. A meta-analysis identified 14 RCTs (all from China) comparing topira-
mate with haloperidol or tiapride. It concluded that owing to the overall low quality of 
the study designs, there is not enough evidence to support the routine use of topiramate 
in clinical practice.47 Tetrabenazine may be useful as an add-on treatment.48 Ecopipam, 
a D1 receptor antagonist, was also found to be effective in the treatment of tics in a 
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randomised placebo-controlled crossover study including children and adolescents 
with TS.49 A second trial (n = 153)50 confirmed the efficacy of ecopipam. The monoam-
ine depleting agents deutetrabenazine and valbenazine, the selective serotonin 5-HT3 
receptor antagonist ondansetron and pergolide, a D1-D2-D3 agonist, are probably not 
effective.9,51

Case reports or case series describing positive effects have been published for 
clomiphene,52 tramadol,53 ketanserin,54 cyproterone,55 levetiracetam,56 pregabalin57 and 
cannabis.58 A Cochrane review of cannabinoids concluded that there was little if any cur-
rent evidence for efficacy59 and, despite a strong biological rationale for use, their overall 
efficacy and safety remain largely unknown.60 Many other drugs have been reported to 
be effective in single case reports. Patients in these reports all had comorbid psychiatric 
illness, making it difficult to determine the effect of these drugs on TS alone.

Botulinum toxin has been used to treat bothersome or painful focal motor tics, 
particularly those affecting neck muscles.42 However, a 2018 Cochrane review expressed 
uncertainty about its place in the treatment of tics owing to the low quality of available 
evidence.61

There may be a subgroup of children who develop tics and/or OCD in association 
with streptococcal or other infections or triggers. This group has been given (in the case 
of Streptococcus) the acronym PANDAS (paediatric autoimmune neuropsychiatric 
disorder associated with Streptococcus)62 or, more broadly, PANS (paediatric acute-
onset neuropsychiatric syndrome).63 This is thought to be an autoimmune-mediated 
effect, and there have been trials of immune-modulatory therapy in these children as 
well as treatment with antibiotics for active infections and also as preventative 
treatment. More research in this area is warranted.

*It is extremely rare in practice to get to this point – almost all cases
 can be effectively treated by recommendations above this point.

Not fully effective

Poorly tolerated

Not effective*

Educational and behavioural 
treatment

Clonidine or guanfacine

Antipsychotic treatment,
e.g. aripiprazole or risperidone 

Consider older or more 
experimental treatments 

(see text)

Not fully effective

Figure 5.2  Summary of recommendations for the treatment of tics and Tourette’s syndrome.
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Melatonin in the treatment of insomnia in children and adolescents

Insomnia is a common symptom in childhood. Underlying causes may be behavioural 
(inappropriate sleep associations or bedtime resistance), physiological (delayed sleep 
phase syndrome) or related to underlying mood disorders (anxiety, depression and 
bipolar disorder). All forms of insomnia are more common in children with learning 
difficulties, autism, ADHD and sensory impairments (particularly visual). Although 
behavioural interventions should be the primary intervention and have a robust 
evidence base, exogenous melatonin is now the first-line medication prescribed for 
childhood insomnia (Figure 5.3).1

Melatonin is a hormone that is produced by the pineal gland in a circadian manner. 
The evening rise in melatonin, enabled by darkness, precedes the onset of natural sleep 
by about 2 hours.2 Melatonin is involved in the induction of sleep and in synchronisa-
tion of the circadian system.

There is a wide variety of unlicensed fast-release, slow-release and liquid preparations 
of melatonin. Many products rely on food grade rather than pharmaceutical grade mela-
tonin and some are expensive. In 2018 the European Medicines Agency and UK MHRA 
approved Slenyto, a paediatric-appropriate prolonged-release melatonin minitablet, for 
children with autism and insomnia. This approval was on the basis of a phase III multi-
centre randomised placebo-controlled study of children with autism. Results of the study 
included clinically significant improvement in caregivers’ diary-reported sleep latency, 
total sleep time and longest sleep period.3 Effects were maintained in the long term. The 
medication was well tolerated and no unexpected safety issues were reported. The study 
was the only ‘class 1’ rated study in the 2020 America Academy of Neurology practice 
guideline on the treatment for insomnia and disrupted sleep behaviour in children and 
adolescents with ASD.4 Secondary outcomes showed improvements in children’s social 
functioning and behaviour, and caregivers’ well-being. A meta-analysis of melatonin in 
ASD came to similar, positive conclusions.5

Two RCTs6,7 showed melatonin had comparable benefits when used to treat chil-
dren with ADHD and insomnia. On this basis, the MHRA in the UK has approved 
various immediate-release (tablet, e.g. Adaflex) and liquid (e.g. Colonis, Ceyesto) 
melatonin preparations for the management of sleep-onset insomnia in children with 
ADHD.

There is less evidence (and clinical consensus) for the use of melatonin in typically 
developing children, although a 2023 meta-analysis provided a conditional recommen-
dation ‘for use of melatonin in children and adolescents 2–20 years, who despite opti-
misation of sleep hygiene practices, continue to present with difficulties in daily 
functioning, due to chronic insomnia attributed to an underlying disorder’.8

Efficacy

A meta-analysis that included adult and paediatric studies of melatonin in primary 
sleep disorders demonstrated that melatonin modestly decreases sleep-onset latency, 
increases total sleep time and improves overall sleep quality; effects that appear not to 
dissipate with continued melatonin use.9 A more recent (2022) analysis confirmed 
benefits only for sleep latency and sleep duration.10
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Adverse effects

Many of the children who have received melatonin in RCTs and published case series 
had developmental problems and/or sensory deficits. The scope for detecting subtle 
adverse effects in this population is limited. Screening for adverse effects was not routine 
in all studies. In early published accounts, melatonin was reported to worsen seizures11 
and exacerbate asthma.12,13 Other reported adverse effects included headache, depres-
sion, restlessness, confusion, nausea, tachycardia and pruritis.14,15 However, in more 
recent and larger placebo-controlled studies involving children with learning difficulty, 
autism and epilepsy,3,16–18 there were no excess adverse effects in the treatment group 
over placebo and, in particular, seizures were not worsened. A Cochrane review also 
found no worsening of seizure frequency in patients with epilepsy who were given 
melatonin.19 Melatonin has no detectable impact on puberty.20

Dose

The cut-off point between physiological and pharmacological doses in children is less 
than 500mcg. Physiological doses (i.e. <500mcg) of melatonin may result in very high 
receptor occupancy. The doses used in RCTs and published case series vary hugely with 
between 500mcg and 5mg doses usually being used, although much lower and higher 
doses have been studied. In one large RCT, 18% of children seemed to respond to a 
500mcg dose but others seemed to require much higher doses (12mg).18 Increasing 
doses above 5mg is likely to provoke the direct sedative effects of melatonin rather than 
its sleep phase-shifting properties. This might be necessary and helpful for some chil-
dren with severe and bilateral brain injury.

No response
to 6–10mg

Response

Sleep hygiene
Parent-led sleep behavioural

interventions

Melatonin:
Use licensed product 2–5mg

Consider use of 6–10mg
if response poor

Discontinue melatonin

Identify and treat
secondary causes

Not effective

Childhood insomnia in
association with ASD or 

ADHD

Continue at minimum
effective dose

Figure 5.3  Summary of recommendations in the treatment of insomnia.
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Rapid tranquillisation (RT) in children and adolescents

As in adults, a comprehensive assessment and effective treatment plan undertaken by 
staff skilled in the use of de-escalation techniques and appropriate placement of the 
patient are key to minimising the need for enforced parenteral medication. The 
differential diagnoses for agitated or challenging behaviour can be broad, but there is 
concern that RT may be disproportionately used in a neurodiverse population where 
other strategies may be more appropriate and the outcome more predictable.1,2

Healthcare professionals undertaking RT and/or restraint in children and adoles-
cents should be trained and competent in undertaking these procedures in this popula-
tion and should be clear about the legal context for any restrictive practices they employ. 
Be particularly cautious when considering high-potency antipsychotic medication (e.g. 
haloperidol) especially for those who are neuroleptic naïve, because of the increased 
risk of acute dystonic reactions in this age group.3 Children are particularly prone to 
acute extrapyramidal effects of psychotropic and physical medication.4 In the UK, 
NICE recommends using intramuscular lorazepam (and recommends no other drug).5 
Evidence suggests that lorazepam is effective (at a median dose of 1mg) and rarely 
causes respiratory depression resulting in oxygen desaturation.1 Reviews support the 
use of a range of SGA drugs6 with the most frequently used agent being olanzapine, 
which has evidence of its safety and efficacy.7

A wide dose range is given here for medication used in RT. This is partly a conse-
quence of the wide range of body mass in individuals aged from under 10 to 18 years. 
Caution is required, especially for younger children, but in older adolescents consider 
the use of adult doses, especially in those who are not drug naïve and where doses at 
the lower end of the quoted dose range have proved ineffective.

A summary is given in Table 5.11.

Table 5.11  Recommended drugs for rapid tranquillisation if the oral route is refused or has proven ineffective.

Medication Dose Onset of action Comment

Olanzapine IM8,9 2.5–10mg 15–30 minutes Possibly increased risk of respiratory 
depression when administered with 
benzodiazepines, particularly if alcohol has 
been consumed. Separate administration by 
at least 1 hour.

Haloperidol IM10 0.025–0.075mg/kg/dose
(max. 2.5mg) IM
 
Adolescents >12 years 
can receive the adult 
dose (2.5–5mg)

20–30 minutes Must have parenteral anticholinergics 
present in case of laryngeal spasm or other 
dystonia (young people more vulnerable to 
severe dystonia).
 
Adult data suggest co-administration of 
promethazine may reduce EPS risk.11

 
ECG is essential

Lorazepam* IM12 <12 years: 0.5–1mg;
>12 years: 0.5-2mg

20–40 minutes Slower onset of action than midazolam
 
Only treatment recommended by NICE
 
Flumazenil is the reversing agent for all 
benzodiazepines.

(Continued )
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Oral medication should always be offered (and repeated if necessary if the young 
person is willing to take it) before resorting to parenteral treatment. Oral alternatives 
such as buccal midazolam14 and inhaled loxapine20 have not been widely investigated in 
children in RT and have limited availability. Buccal midazolam is commonly used for 
seizures in children.

Monitoring after RT is the same as in adults (see Chapter 3).

Medication Dose Onset of action Comment

Midazolam* IM, 
IV or buccal12

0.1–0.15mg/kg IM
 
Buccal midazolam 
300–500mcg/kg or  
6–10 years = 7.5mg;
>10 years = 10mg

10–20 min IM
(1–3 min IV)

Quicker onset and shorter duration of 
action than lorazepam or diazepam
 
IV administration should only be used (usually 
as a last resort) with extreme caution and 
where resuscitation facilities are available.
 
Quicker onset and shorter duration of 
action than haloperidol
 
When given as buccal liquid, onset of action 
is 15–30 minutes.13 There are some 
published data of its use in mental health 
but only in adults;14 buccal liquid is 
unlicensed for this use.

Diazepam* IV
(not for IM 
administration)15

0.1mg/kg/dose by slow 
IV injection
 
Max. 40mg total daily 
dose <12 years and 
60mg >12 years

1–3 minutes Long half-life that does not correlate with 
length of sedation
 
Possibility of accumulation
 
Never give as IM injection.

Ziprasidone IM16,17 10–20mg 15–30 minutes IM Apparently effective
 
QT prolongation is of concern in this patient 
group.
 
ECG is essential.

Aripiprazole IM18,19 9.75mg 15–30 minutes Evidence of effectiveness in adults but no 
clinical trial data for children and adolescents

Promethazine IM <12 years: 5–25mg
(max. 50mg/day)
 
>12 years: 25–50mg
(max. 100mg/day)

Up to 60 minutes An effective sedative, although has a slow 
onset of action. Useful if the cause of 
behavioural disturbance is unknown and 
there is concern about the use of 
antipsychotic medication in a child or young 
person.

*Note that young people are particularly vulnerable to disinhibitory reactions with benzodiazepines. EPS, extrapyrami-
dal symptoms.

Table 5.11  (Continued)



Prescribing in children and adolescents 625

C
H

A
PT

ER
 5

References
1.	 Kendrick JG, et al. Pharmacologic management of agitation and aggression in a pediatric emergency department – a retrospective cohort 

study. J Pediatric Pharmacol Therapeutics 2018; 23:455–459.

2.	 Wolpert KH, et al. Behavioral management of children with autism in the emergency department. Pediatr Emerg Care 2023; 39:45–50.

3.	 National Institute for Health and Care Excellence. Psychosis and schizophrenia in children and young people: recognition and management. 

Clinical Guidance [CG155]. 2013 (last updated October 2016, last checked October 2023); https://www.nice.org.uk/guidance/cg155.

4.	 Chang MY, et al. Drug-induced extrapyramidal symptoms at the pediatric emergency department. Pediatr Emerg Care 2020; 36:468–472.

5.	 National Institute for Health and Care Excellence. Violence and aggression: short-term management in mental health, health and community 

settings. NICE Guideline [NG10]. 2015 (last checked October 2023); https://www.nice.org.uk/guidance/ng10.

6.	 Rudolf F, et al. A retrospective review of antipsychotic medications administered to psychiatric patients in a tertiary care pediatric emergency 

department. J Pediatric Pharmacol Therapeutics 2019; 24:234–237.

7.	 Cole JB, et al. The use, safety, and efficacy of olanzapine in a level I pediatric trauma center emergency department over a 10-year period. 

Pediatr Emerg Care 2020; 36:70–76.

8.	 Breier A, et al. A double-blind, placebo-controlled dose-response comparison of intramuscular olanzapine and haloperidol in the treatment 

of acute agitation in schizophrenia. Arch Gen Psychiatry 2002; 59:441–448.

9.	 Lindborg SR, et al. Effects of intramuscular olanzapine vs. haloperidol and placebo on QTc intervals in acutely agitated patients. Psychiatry 

Res 2003; 119:113–123.

10.	 Powney MJ, et al. Haloperidol for psychosis-induced aggression or agitation (rapid tranquillisation). Cochrane Database Syst Rev 2012; 

11:CD009377.

11.	 TREC Collaborative Group. Rapid tranquillisation for agitated patients in emergency psychiatric rooms: a randomised trial of midazolam 

versus haloperidol plus promethazine. BMJ 2003; 327:708–713.

12.	 Nobay F, et al. A prospective, double-blind, randomized trial of midazolam versus haloperidol versus lorazepam in the chemical restraint of 

violent and severely agitated patients. Acad Emerg Med 2004; 11:744–749.

13.	 Schwagmeier R, et  al. Midazolam pharmacokinetics following intravenous and buccal administration. Br J Clin Pharmacol 1998; 

46:203–206.

14.	 Taylor D, et al. Buccal midazolam for agitation on psychiatric intensive care wards. Int J Psychiatry Clin Pract 2008; 12:309–311.

15.	 Nunn K, et al. Medication table. In: Nunn KP, Dey C, eds. The Clinician’s Guide to Psychotropic Prescribing in Children and Adolescents, 

1st edn. Sydney: Glad Publishing 2003:383–452.

16.	 Khan SS, et al. A naturalistic evaluation of intramuscular ziprasidone versus intramuscular olanzapine for the management of acute agitation 

and aggression in children and adolescents. J Child Adolesc Psychopharmacol 2006; 16:671–677.

17.	 Staller JA. Intramuscular ziprasidone in youth: a retrospective chart review. J Child Adolesc Psychopharmacol 2004; 14:590–592.

18.	 Sanford M, et al. Intramuscular aripiprazole: a review of its use in the management of agitation in schizophrenia and bipolar I disorder. 

CNS Drugs 2008; 22:335–352.

19.	 National Institute for Health and Clinical Excellence. Aripiprazole for schizophrenia in people aged 15 to 17 years. Technology Appraisal 

[TA213]. 2011 (last checked October 2023); https://www.nice.org.uk/guidance/ta213.

20.	 Lesem MD, et al. Rapid acute treatment of agitation in individuals with schizophrenia: multicentre, randomised, placebo-controlled study of 

inhaled loxapine. Br J Psychiatry 2011; 198:51–58.

https://www.nice.org.uk/guidance/cg155
https://www.nice.org.uk/guidance/ng10
https://www.nice.org.uk/guidance/ta213


626 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 5

Doses of commonly used psychotropic drugs in children 
and adolescents

Commonly used psychotropic drugs are presented in Table 5.12.
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Table 5.12  Starting doses of commonly used psychotropic drugs in children and adolescents.1,2

Drug Starting dose* Comment

Antipsychotics

Aripiprazole 2mg Adjust dose according to response and adverse effects.

Clozapine 6.25–12.5mg Use plasma levels to determine maintenance dose.

Lurasidone 18.5mg (20mg) 
to 37mg (40mg)

Adjust dose according to response and adverse effects.

Olanzapine 2.5–5mg Adjust dose according to response and adverse effects.

Quetiapine 25mg Effective dose usually in the range 150–200mg daily.

Risperidone 0.25–2mg Adjust dose according to response and adverse effects.

Antidepressants

Citalopram 10mg daily Effective dose 10–40mg (note QT effects)

Escitalopram 5mg/day Effective dose 10–20mg (note QT effects)

Fluoxetine 5–10mg/day Adjust dose according to response and adverse effects.

Sertraline 25mg daily Effective dose usually in the range 50–100mg daily.

Other drugs

Lithium 100–200mg/day
lithium carbonate

Use plasma levels to determine maintenance dose.

Melatonin 1–2mg at night Effective dose 2–10mg

Valproate 10–20mg/kg/day 
in divided doses

Use plasma levels to determine maintenance dose. Do not 
offer valproate to girls or young women of child-bearing 
potential unless there is a pregnancy prevention 
programme (PPP) in place.1,3

*Suggested approximate oral starting doses (see primary literature for doses in individual indications). Lower dose in 
suggested range is for children weighing less than 25kg.

https://www.micromedexsolutions.com/home/dispatch/
https://www.gov.uk/guidance/valproate-use-by-women-and-girls
https://www.gov.uk/guidance/valproate-use-by-women-and-girls
http://www.medicinescomplete.com
http://www.medicinescomplete.com
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General principles in prescribing in older adults

General principles

The pharmacokinetics and pharmacodynamics of most drugs are altered to an important 
extent in older people. These changes in drug handling and action must be taken into 
account if treatment is to be effective and adverse effects minimised. Older people often 
have a number of concurrent illnesses and may require treatment with several drugs. This 
leads to a greater chance of problems arising because of drug interactions and a higher rate 
of drug-induced problems in general.1 It is reasonable to assume that all drugs are more 
likely to cause adverse effects in older patients than in younger patients (Box 6.1).

How drugs affect the ageing body (altered pharmacodynamics)

As we age, control over reflex actions such as blood pressure and temperature regula-
tion is reduced. Receptors may become more sensitive. This results in an increased 
incidence and severity of adverse effects. For example, drugs that decrease gut motility 
are more likely to cause constipation (e.g. anticholinergics and opioids) and drugs that 
affect blood pressure are more likely to cause falls (e.g. tricyclic antidepressants [TCAs] 

Chapter 6

Prescribing in older people

Box 6.1  Reducing drug-related risk in older people

Adherence to the following principles will reduce drug-related morbidity and mortality:
■■ Use drugs only when absolutely necessary
■■ Avoid, if possible, drugs that block α1 adrenoceptors, have anticholinergic adverse effects, are 
very sedative, have a long half-life or are potent inhibitors of hepatic metabolising enzymes

■■ Start with a low dose and increase slowly but do not undertreat. Some drugs still require the full 
adult dose

■■ Try not to treat the adverse effects of one drug with another drug. Find a better-tolerated alternative
■■ Keep therapy simple; that is, once-daily administration whenever possible
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and diuretics). Older people demonstrate an exaggerated response to central nervous 
system (CNS)-active drugs such as benzodiazepines and opioids. This is partly because 
of an age-related decline in CNS function and partly due to increased pharmacody-
namic sensitivity to these drugs (due to increased blood–brain barrier permeability).2,3 
Therapeutic response to medication can also be delayed; for example, older adults may 
take longer to respond to antidepressants than younger adults.4

Older people may be more prone to developing serious adverse effects such as agran-
ulocytosis5 and neutropenia6 with clozapine, stroke with antipsychotic drugs7 and 
bleeding with selective serotonin reuptake inhibitors (SSRIs).8

How ageing affects drug therapy (altered pharmacokinetics)9,10

Absorption
Gut motility decreases with age, as does secretion of gastric acid. This leads to drugs 
being absorbed more slowly, resulting in a slower onset of action. In general, the same 
amount of drug is absorbed as in a younger adult, but the rate of absorption is slower.

Distribution
Older adults have more body fat, less body water and less albumin than younger adults. 
This leads to an increased volume of distribution and a longer duration of action for 
some fat-soluble drugs (e.g. diazepam), higher concentrations of some drugs at the site 
of action (e.g. digoxin) and a reduction in the amount of drug bound to albumin 
(increased amounts of active ‘free drug’; e.g. warfarin, phenytoin).

Metabolism
The majority of drugs are hepatically metabolised. Liver size is reduced in the elderly, 
but in the absence of hepatic disease or significantly reduced hepatic blood flow, there 
is no significant reduction in metabolic capacity. The magnitude of pharmacokinetic 
interactions is unlikely to be altered but the pharmacodynamic consequences of these 
interactions may be amplified.

Excretion
Renal function declines with age: 35% of function is lost by the age of 65 years and 
50% by the age of 80.

More function is lost if there are concurrent medical problems such as heart disease, 
diabetes or hypertension. Measurement of serum creatinine or urea can be misleading 
in the elderly because muscle mass is reduced, so less creatinine is produced. It is par-
ticularly important that estimated glomerular filtration rate (eGFR)11 is used as a meas-
ure of renal function in this age group. It is best to assume that all elderly patients have 
at most two-thirds of normal renal function.

Most drugs are eventually (after metabolism) excreted by the kidney. A few do not 
undergo biotransformation first. Lithium and sulpiride are important examples. Drugs 
primarily excreted via the kidney will accumulate in the elderly, leading to toxicity and 
adverse effects. Dosage reduction is likely to be required (see Chapter 8).

Drug interactions

Some drugs have a narrow therapeutic index (a small increase in dose can cause toxicity 
and a small reduction in dose can cause a loss of therapeutic action). The most com-
monly prescribed ones are digoxin, warfarin, theophylline, phenytoin and lithium. 
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Changes in the way these drugs are handled in older people and the greater chance of 
interaction with other drugs mean that toxicity and therapeutic failure are more likely. 
These drugs can be used safely but extra care must be taken and blood concentrations 
should be measured where possible.

Some drugs inhibit or induce hepatic metabolising enzymes. Important examples 
include some SSRIs, erythromycin and carbamazepine. This may lead to the metabo-
lism of another drug being altered. Many drug interactions occur through this mecha-
nism. Details of individual interactions and their consequences can be found in the 
British National Formulary (BNF) online for individual drugs.12 Most can be predicted 
by a sound knowledge of pharmacology.

Administering medicines in foodstuffs13–16

Sometimes patients refuse treatment with medicines, even when such treatment is 
thought to be in their best interests. In the UK, where the patient has a mental illness 
or has capacity, the Mental Health Act should be used, but if the patient lacks capacity 
this option may not be desirable. Medicines should never be administered covertly to 
older patients with dementia without a full discussion with the multidisciplinary team 
(MDT) and the patient’s relatives. The outcome of this discussion should be clearly 
documented in the patient’s clinical notes. Medicines should be administered covertly 
only if the clear and express purpose is to reduce suffering for the patient. (For further 
information, see ‘Covert administration of medicines within food and drink’ later in 
this chapter.)

For advice on dosing of psychotropics in older people, see ‘A guide to medication 
doses of commonly used psychotropics in older adults’ later in this chapter.
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Dementia

Dementia is a progressive syndrome affecting around 5% of those aged over 65 years, 
rising to 20% in the over 80s. The disorder is characterised by cognitive decline, 
impaired memory and thinking and a gradual loss of skills needed to carry out activities 
of  daily living (ADL). Changes in mood, personality and social behaviour are 
frequent.1

The various types of dementia are classified according to the different disease pro-
cesses affecting the brain. The most common cause of dementia is Alzheimer’s disease 
(AD), accounting for around 60% of all cases. Vascular dementia (VaD) and dementia 
with Lewy bodies (DLB) are responsible for most other cases. AD and VaD may coexist 
and are often difficult to separate clinically. Dementia is also encountered in about 
30–70% of patients with Parkinson’s disease1 (see Chapter 10).

Alzheimer’s disease (AD)

Mechanism of action of cognitive enhancers used in AD

Acetylcholinesterase (AChE) inhibitors
The cholinergic hypothesis of AD is predicated on the observation that the cognitive 
deterioration associated with the disease results from progressive loss of cholinergic 
neurons and decreasing levels of acetylcholine (ACh) in the brain.2 However, it is no 
longer widely believed that cholinergic depletion alone is responsible for the symp-
toms of AD.3

Three inhibitors of AChE are currently licensed in the UK and elsewhere for the treat-
ment of mild to moderate dementia in AD: donepezil, rivastigmine and galantamine. 
These three drugs are also recommended in severe AD. In addition, rivastigmine is 
licensed in some countries for the treatment of mild to moderate dementia associated 
with Parkinson’s disease.

Both AChE and butyrylcholinesterase (BuChE) have been found to play an impor-
tant role in the degradation of ACh.4 Cholinesterase inhibitors differ in pharmaco-
logical action: donepezil selectively inhibits AChE, rivastigmine affects both AChE 
and BuChE and galantamine selectively inhibits AChE and also has nicotinic receptor 
agonist properties.5 To date, these differences have not been shown to result in impor-
tant differences in efficacy or tolerability (see Table 6.1 for a comparison of AChE 
inhibitors).

Memantine
Memantine is licensed in the UK and elsewhere for the treatment of moderate to severe 
dementia in AD. It is believed to exert its therapeutic effect by acting as a low to moder-
ate affinity, non-competitive N-methyl-D-aspartate (NMDA) receptor antagonist that 
binds preferentially to open NMDA receptor-operated calcium channels. This activity-
dependent binding blocks NMDA-mediated ion flux and is thought to mitigate the 
effects of sustained and pathologically elevated levels of glutamate (and this excitotoxicity) 
that may lead to neuronal dysfunction (Table 6.1).6
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Table 6.1  Characteristics of cognitive enhancers.7–14

Characteristic Donepezil Rivastigmine Galantamine Memantine

Primary 
mechanism

AChE-I
(selective and 
reversible)

AChE-I
(reversible, non-
competitive inhibitor)

AChE-I
(competitive and 
reversible)

Glutamate 
receptor 
antagonist

Other 
mechanism

None BuChE-I Nicotine receptor 
agonist

5HT3 receptor 
antagonist

Starting dose 5mg daily 1.5mg bd (oral)
(or 4.6mg/24 hours 
patch)

8mg XL daily
(or 4mg bd solution)
(immediate-release 
tablets largely 
discontinued)

5mg daily

Usual treatment 
dose

10mg daily 3–6mg bd (oral)
(or 9.5mg/24 hours 
patch)

16–24mg XL daily
(or 8–12mg bd 
solution)

20mg daily
(or 10mg bd)

Recommended 
minimum 
interval 
between dose 
increases

4 weeks
(increase by 5mg 
daily)

2 weeks for oral
(increase by 1.5mg 
twice a day)
4 weeks for patch
(increase to 9.5mg/24 
hours)
Consider increase to 
13.3mg/24 hours after 
6 months

4 weeks
(increase by 8mg XL 
daily or by 4mg bd 
for solution)

1 week
(increase by 5mg 
weekly)

Adverse 
effects7–13

(*very common: 
≥1/10 and 
common: 
≥1/100)

Diarrhoea,* nausea,* 
headache,* common 
cold, anorexia, 
hallucinations, 
agitation, aggressive 
behaviour, abnormal 
dreams and 
nightmares, syncope, 
dizziness, insomnia, 
vomiting, rash, 
pruritis, muscle 
cramps, urinary 
incontinence, fatigue, 
pain, falls

Anorexia,* dizziness,* 
nausea,* vomiting,* 
diarrhoea,* decreased 
appetite, nightmares, 
agitation, confusion, 
anxiety, headache, 
somnolence, tremor, 
abdominal pain and 
dyspepsia, sweating, 
fatigue and asthenia, 
malaise, weight loss
(frequency of adverse 
effects with the patch 
may differ)

Nausea,* vomiting,* 
decreased appetite, 
hallucination, 
depression, syncope, 
dizziness, tremor, 
headache, 
somnolence, lethargy, 
bradycardia, 
hypertension, 
abdominal pain and 
discomfort, diarrhoea, 
dyspepsia, muscle 
spasms, fatigue, 
asthenia, malaise, 
weight loss, fall, 
laceration

Drug 
hypersensitivity, 
somnolence, 
dizziness, balance 
disorders, 
hypertension, 
dyspnoea, 
constipation, 
elevated liver 
function test, 
headache

Half-life (hours) ~70 ~1 (oral)
3.4 (patch)

7–8 (oral solution)
8–10 (XL capsules)

60–100

Metabolism CYP3A4
CYP2D6 (minor)

Minimal involvement 
of CYP isoenzymes

CYP3A4
CYP2D6

Primarily 
non-hepatic

Drug–drug 
interactions

Yes
(see Table 6.2)

Interactions unlikely Yes
(see Table 6.2)

Yes
(see Table 6.2)

Effect of food 
on absorption

None Delays rate and extent 
of absorption

Delays rate but not 
extent of absorption

None

AChE-I, acetylcholinesterase inhibitor; bd, twice a day; BuChE, butyrylcholinesterase.
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Efficacy of cognitive enhancers used in AD

Currently, no treatments exist that unequivocally reverse disease progression in demen-
tia. Therapeutic interventions are therefore targeted at specific symptoms or at 
improving or slowing the decline in cognitive function. AChE inhibitors (AChE-Is) 
may provide some modest cognitive, functional and global benefits in mild to moder-
ate AD.15

The three AChE-Is seem to have broadly similar clinical effects; estimates of the num-
ber needed to treat (NNT) (for an improvement of >4 points in the AD Assessment 
Scale – cognitive subscale [ADAS-cog]) range from 4 to 12.16

An analysis of memantine studies found estimated NNT ranged from 3 to 817 for 
improved cognitive function. A Cochrane review of memantine in dementia confirmed 
that there was a small clinical benefit of memantine in people with moderate to severe 
AD, which occurs irrespective of whether they are also taking a cholinesterase inhibitor, 
but no benefit in people with mild AD.17

A 2021 study18 investigated the ‘real world’ effectiveness of cholinesterase inhibitors 
and memantine. The study found that, in general, the initial decline in Mini Mental 
State Examination (MMSE) and Montreal Cognitive Assessment (MoCA) scores 
occurred approximately 2 years before medication was eventually initiated. Medication 
stabilised cognitive performance for the ensuing 2–5 months. The effect was enhanced 
in more cognitively impaired cases and attenuated in those taking antipsychotics. 
Importantly, patients who were switched between agents at least once tended to con-
tinue to decline at their pre-medication rate (i.e. did not benefit from pharmacological 
interventions). Those who remained on the same agent tended to respond better and to 
stabilise in respect to cognitive changes for a period once the medication was pre-
scribed. Of course, switching might be more common in non-responders, so the act of 
switching itself may not be detrimental to outcome. Overall, 68% of individuals expe-
rienced a period of cognitive stabilisation before continuing to decline at the pre-
treatment rate. Other studies have found similar benefits alongside evidence that 
AChE-Is may reduce overall mortality.19

Switching between drugs used in dementia

The benefits of treatment with AChE-Is are rapidly lost when drug administration is 
interrupted20 and may not be fully regained when drug treatment is reinitiated.21 Poor 
tolerability with one agent does not rule out good tolerability with another.22 The 
British Association for Psychopharmacology (BAP) guidelines for dementia confirm 
that previous comparative trials have failed to consistently demonstrate any significant 
differences in efficacy between the three AChE-Is, the main differences found being in 
frequency and type of adverse events. As a result, their recommendation remains valid 
that a significant proportion of patients (up to 50%) appear to both tolerate and ben-
efit from switching between AChE-Is if they cannot tolerate one.23

Several cases of discontinuation syndrome upon stopping donepezil have been pub-
lished24,25 suggesting that a gradual withdrawal should be carried out where possible. 
However, a study comparing abrupt versus stepwise switching from donepezil to 
memantine found no clinically relevant differences in adverse effects despite patients in 
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the abrupt group experiencing more frequent adverse effects than the stepwise discon-
tinuation group (46% vs 32%, respectively).26 (For switching to rivastigmine patch see 
‘Tolerability’ later in this chapter.)

Following a systematic review of the literature,27 a practical approach to switching 
between AChE-Is has been proposed. In the case of intolerance, switching to another 
agent should be done only after complete resolution of side effects following discon-
tinuation of the initial agent. In the case of lack of efficacy, switching can be done over-
night, with a quicker titration scheme thereafter. Switching to another AChE-I is not 
recommended in individuals who show loss of benefit several years after initiation of 
therapy.

Other effects

AChE-Is may also affect non-cognitive aspects of AD and other dementias. For more 
information about the management of these symptoms, see ‘Management of behav-
ioural and psychological symptoms of dementia (BPSD)’ later in this chapter.

Dosing and formulations

For dosing information see Table 6.1 and up-to-date manufacturers’ literature.
Rivastigmine transdermal patches (9.5mg/24 hours) have been shown to be as effec-

tive as the highest doses of capsules but with a superior tolerability profile in a 6-month 
double-blind placebo-controlled randomised controlled (RCT).28 This has been con-
firmed in a Chinese study.29 A nasal spray has also been developed.30

The US Food and Drug Administration (FDA) has approved a higher daily dose of 
donepezil sustained release (23mg) for moderate to severe AD. In the approval trial 
there was a small statistically significant improvement in cognition (a 2.2 improve-
ment over the 10mg dose on the Severe Impairment Battery [SIB] scale) but no dif-
ference in global functioning (a 0.06 improvement on the Clinician’s Interview-Based 
Impression of Change plus caregiver input [CIBIC-plus] scale). Furthermore, the 
higher dose was not superior on either of the prespecified secondary outcome meas-
ures and the rate of gastrointestinal adverse effects was over three times higher 
(21%) in the first month in the group receiving donepezil 23mg than in the 10mg 
group (5.9%).31

The memantine extended release (ER) 28mg once-daily capsule formulation was 
approved in the USA in 2010. Its efficacy was demonstrated in a large, multinational, 
phase III trial which showed that the addition of memantine ER to ongoing cholinest-
erase inhibitors improved key outcomes compared with cholinesterase inhibitor mono-
therapy, including measures of cognition and global status. The most common adverse 
events were headache, diarrhoea and dizziness.32 While the FDA chose to approve 
memantine ER based on efficacy data from this study, the European Medicines Agency 
decided against approval. It questioned the clinical relevance of the drug given the small 
differences on the co-primary endpoints and the non-significant differences on the func-
tional measure. In addition, since no comparison studies were performed between 
memantine immediate release (IR) and memantine ER, the risk–benefit ratio could not 
be fully evaluated.33
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These high doses of donepezil and memantine have not yet been approved in the UK 
and many other countries. In addition, most older people seen in practice with AD are 
likely to be frailer and have more comorbidities than patients in clinical trials and may 
therefore be less likely to tolerate the higher doses.

Combination treatment

Guidelines and the UK’s National Institute for Health and Care Excellence (NICE)1 
recommend the use of a combination of AChE-I plus memantine rather than AChE-I 
alone in patients with moderate to severe AD. A network meta-analysis of 54 trials 
found that memantine plus donepezil showed superior outcomes for cognition, global 
assessment, daily activities and neuropsychiatric symptoms, but lower acceptability 
than monotherapy and placebo. A 2022 analysis observed broadly similar outcomes.34 
Combination therapy may be more cost-effective because memantine slows the pro-
gression of AD.35 A Cochrane review has confirmed these recommendations for com-
bined therapy.36 Studies have also shown that there are no pharmacokinetic or 
pharmacodynamic interactions between AChE-Is and memantine.37,38

Drug tolerability

Drug tolerability may differ between AChE-Is, but, in the absence of sufficient direct 
comparisons, it is difficult to draw conclusions. Overall tolerability can be broadly 
evaluated by reference to the numbers withdrawing from clinical trials. Withdrawal 
rates in trials of donepezil39,40 ranged from 4% to 16% (placebo 1–7%), 7% to 29% 
(placebo 7%) with rivastigmine41,42 and 7% to 23% (placebo 7–9%) with galan-
tamine.43–45 These figures relate to withdrawals specifically associated with adverse 
effects. The number needed to harm (NNH) has been reported to be 12.16 A study of the 
French pharmacovigilance database identified age and the use of antipsychotic drugs, 
antihypertensives and drugs targeting the alimentary tract and metabolism as factors 
associated with serious reactions to AChE-Is.46 It has also been suggested that donepezil 
and rivastigmine are active centrally (CNS events, extrapyramidal symptoms, sleep dis-
turbances and cardiorespiratory events), in contrast to galantamine, which is more 
active peripherally (muscle cramps and weakness, cardiorespiratory events and urinary 
incontinence).47

Tolerability seems to be affected by the speed of titration and, perhaps less clearly, by 
dose. Most adverse effects occurred in trials during titration, and slower titration sched-
ules are recommended in clinical use. This may mean that these drugs are equally well 
tolerated in practice.

Rivastigmine patches offer convenience and a superior tolerability profile to rivastig-
mine capsules.28,29 Data from three trials found that rivastigmine patches were better 
tolerated than the capsules with fewer gastrointestinal adverse effects and fewer 
discontinuations due to these adverse effects.48 Data support recommendations for 
patients on high doses of rivastigmine capsules (>6mg/day) to switch directly to the 
9.5mg/24 hours patch, while those on lower doses (≤6mg/day) should start on 4.6mg/hour 
patch for 4 weeks before increasing to the 9.5mg/hour patch. This latter switch is also 
recommended for patients switching from other oral cholinesterase inhibitors to the 
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rivastigmine patch (with a 1-week washout period in patients sensitive to adverse 
effects or who have very low body weight or a history of bradycardia).49 It is possible 
to consider increasing the dose to 13.3mg/24 hours after 6 months on 9.5mg/24 hours 
if tolerated and cognitive or functional decline occurs on the lower dose. A 48-week 
RCT found the higher-strength patch (13.3mg) significantly reduced deterioration in 
instrumental activities of daily living (IADL) compared with the 9.5mg/24 hours patch 
and was well tolerated.50

Patients and caregivers should be instructed on important administration details for 
the rivastigmine patch:9

■■ The transdermal patch should not be applied to skin that is red, irritated or cut.
■■ Reapplication to the exact same skin location within 14 days should be avoided to 
minimise the potential risk of skin irritation.

■■ The previous day’s patch must be removed before applying a new one every day.
■■ Only one patch should be worn at a time.
■■ The patch should not be cut into pieces.

The following cautions exist for the use of AChE-Is: asthma, chronic obstructive 
pulmonary disease (COPD), sick sinus syndrome, supraventricular conduction abnor-
malities, susceptibility to peptic ulcers, history of seizures, bladder (or gastrointestinal) 
outflow obstruction, cardiac disease, congestive heart failure, unstable angina, electro-
lyte disturbances; and for rivastigmine patches: risk of fatal overdose with patch admin-
istration errors.7

Memantine appears to be well tolerated51,52 and the only conditions associated with 
warnings include severe hepatic impairment and epilepsy/seizures.53 (See BNF or equiv-
alent for required dosage adjustments in renal impairment.) Isolated cases of interna-
tional normalised ratio (INR) increases have been reported when memantine is 
co-administered with warfarin.

Adverse effects of drugs

Cholinesterase inhibitors
When adverse effects occur with AChE-Is they are largely predictable: excess choliner-
gic stimulation leads to nausea, vomiting, dizziness, insomnia and diarrhoea.54 Such 
effects are most likely to occur at the start of therapy or when the dose is increased. 
They are dose related and tend to be transient. Urinary incontinence has also been 
reported.55

A network meta-analysis56 compared efficacy and safety with these agents and found 
the following hierarchy in terms of tolerability:

■■ Withdrawals from studies due to adverse effects: donepezil > galantamine > rivastig-
mine patch > rivastigmine (meaning donepezil is best tolerated and so on).

■■ Nausea: rivastigmine patch > donepezil > galantamine > rivastigmine.
■■ Vomiting: donepezil > rivastigmine patch > galantamine > rivastigmine.
■■ Diarrhoea: galantamine > rivastigmine > rivastigmine patch > donepezil.
■■ Dizziness: rivastigmine patch > galantamine > donepezil > rivastigmine.
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An analysis of 16 years of individual case safety reports from VigiBase found that the 
most common adverse effects reported with AChE-Is were neuropsychiatric symptoms 
(31.4%), gastrointestinal disorders (15.9%) and general disorders and administration 
site conditions (11.9%). Cardiovascular adverse drug reactions (ADRs) accounted for 
11.7% of ADRs.57

In view of their pharmacological action, AChE-Is can be expected to have vagotonic 
effects on the heart rate (i.e. bradycardia). The potential for this action may be of par-
ticular importance in patients with sick sinus syndrome or other supraventricular car-
diac conduction disturbances, such as sinoatrial or atrioventricular block.7–12

Concerns over the potential cardiac adverse effects associated with AChE-Is were 
raised following findings from controlled trials of galantamine in mild cognitive impair-
ment (MCI) in which increased mortality was associated with galantamine compared 
with placebo (1.5% vs 0.5%).58 Although no specific cause of death was dominant, half 
the deaths reported were due to cardiovascular disorders. As a result, the FDA issued a 
warning restricting galantamine in patients with MCI. The relevance to AD remains 
unclear.59

The most prominent cardiovascular adverse effects of AChE-Is are bradycardia and 
syncope, which can result in serious outcomes such as falls, fractures and other trauma 
as well as necessitate pacemaker placement. If these adverse effects are experienced, 
patients should undergo a thorough history/evaluation, including a medication review, 
rhythm monitoring, consideration of neurological symptoms, lowering the doses of 
other medications that might contribute to bradycardia, stopping or reducing the 
AChE-I dose or even pacemaker placement. Many of these factors should be considered 
before the initiation of these medications and periodically thereafter to optimise patient 
care and mitigate possible adverse events60,61 (Figure 6.1). There are also a few reports 
that they may occasionally be associated with QT prolongation and torsades de 
pointes.62

It seems that patients with DLB are more susceptible to the bradyarrhythmic 
adverse effects of these drugs owing to the autonomic insufficiency associated with 
the disease.63

The manufacturers of all three agents advise that the drugs should be used with cau-
tion in patients with cardiovascular disease or in those taking concurrent medicines 
that reduce heart rate (e.g. digoxin or β blockers). Although a pre-treatment mandatory 
electrocardiogram (ECG) has been suggested,59 a review of published evidence showed 
that the incidence of cardiovascular side effects is low and that serious adverse effects 
are rare. In addition, the value of pre-treatment screening and routine ECGs is ques-
tionable and is not currently recommended by NICE. However, in patients with a his-
tory of cardiovascular disease or who are prescribed concomitant negative chronotropic 
drugs with AChE-Is, an ECG is advised.60

Memantine
Although little is known about the cardiovascular effects of memantine, there 
have been reports of bradycardia and reduced cardiovascular survival associated 
with its use.64

An analysis of pooled prospective data for memantine revealed that the most 
frequently reported adverse effects in placebo-controlled trials included agitation 
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(7.5% memantine vs 12% placebo), falls (6.8% vs 7.1%), dizziness (6.3% vs 5.7%), 
accidental injury (6.0% vs 7.2%), influenza-like symptoms (6.0% vs 5.8%), headache 
(5.2% vs 3.7%) and diarrhoea (5.0% vs 5.6%).65 Given the higher or similar rates seen 
with placebo, few conclusions can be drawn.

The French pharmacovigilance database compared adverse effects reported with done-
pezil with memantine. The most frequent ADRs with donepezil alone and memantine 
alone were respectively bradycardia (10% vs 7%), weakness (5% vs 6%) and convulsions 
(4% vs 3%). Although it is well known that donepezil is often associated with bradycardia 
and memantine associated with seizures, this analysis suggested that memantine can also 
induce bradycardia and donepezil seizures, thus highlighting the care required when treat-
ing patients with dementia who have a history of bradycardia or epilepsy.66

Drug interactions

Potential for interaction may also differentiate currently available cholinesterase inhibi-
tors. Donepezil67 and galantamine68 are metabolised by cytochromes 2D6 and 3A4 so 
drug levels may be altered by other drugs affecting the function of these enzymes. 

* Routine pulse checks should be carried out
at baseline, at monthly intervals during
titration and at 6-monthly intervals thereafter

Symptomatic
(e.g. syncope,
‘funny turns’)

AsymptomaticAsymptomatic

Under 50bpm 50–60bpm

Pulse check*

Remains asymptomatic

• Start/continue drug
• Review pulse and

symptoms after
1 week

• Withhold/stop drug
and seek GP or
specialist review for
underlying cause

• If cause is found to
be unrelated to
drug, or a
pacemaker is fitted,
consider retrial of
drug

• Continue drug
• Pulse check 1 week

after any increase
in drug dose

• Start/continue drug
• Carry out routine

pulse checks

• Withhold/stop drug
and seek GP or
specialist review for
underlying cause

• If cause is found to
be unrelated to the
drug, or a pacemaker
is fitted, consider
retrial of drug

Over 60bpm

Figure 6.1  Suggested guidelines for managing cardiovascular risk prior to and during treatment with acetylcholin-
esterase inhibitors (AChE-Is) in Alzheimer’s disease.60,61 bpm, beats per minute. Reproduced with permission from 
Rowland et al. 2007, © 2007 by The Royal College of Psychiatrists.
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Cholinesterase inhibitors themselves may also interfere with the metabolism of other 
drugs, although this is perhaps a theoretical consideration. Rivastigmine has almost no 
potential for interaction since it is metabolised at the site of action and does not affect 
hepatic cytochromes. A prospective pharmacodynamic analysis of potential drug inter-
actions between rivastigmine and other medications (22 different therapeutic classes) 
commonly prescribed in the elderly population compared adverse effects odds ratios 
between rivastigmine and placebo. Rivastigmine was not associated with any signifi-
cant pattern of increase in adverse effects that would indicate a drug interaction com-
pared with placebo.69 Rivastigmine thus appears to be least likely to cause problematic 
drug interactions, a factor that may be important in an elderly population subject to 
polypharmacy (Table 6.2).

Analysis of the French pharmacovigilance database found that the majority of 
reported drug interactions concerning AChE-Is were pharmacodynamic in nature and 
most frequently involved the combination of AChE-I and bradycardic drugs (β block-
ers, digoxin, amiodarone, calcium channel antagonists). Almost a third of these inter-
actions resulted in cardiovascular ADRs such as bradycardia, atrioventricular block 
and arterial hypotension. The second most frequent drug interaction reported was the 
combination of AChE-I with anticholinergic drugs leading to pharmacological 
antagonism.70

The pharmacodynamics, pharmacokinetic and pharmacogenetic aspects of drugs 
used in dementia have been summarised in two comprehensive reviews.71,72

Table 6.2  Drug–drug interactions.8–12,73,74

Drug Metabolism
Plasma levels 
increased by

Plasma levels 
decreased by Pharmacodynamic interactions

Donepezil
(Aricept®)

Substrate at 
3A4 and 2D6

Ketoconazole
Itraconazole
Erythromycin
Quinidine
Fluoxetine
Paroxetine

Rifampicin
Phenytoin
Carbamazepine
Alcohol

Antagonistic with anticholinergic drugs 
and competitive neuromuscular blockers 
(e.g. tubocurarine). Potential for 
synergistic activity with cholinomimetics 
such as depolarising neuromuscular 
blocking agents (e.g. succinylcholine), 
cholinergic agonists and peripherally 
acting cholinesterase inhibitors  
(e.g. neostigmine). Beta blockers, 
amiodarone or calcium channel blockers 
may have additive effects on cardiac 
conduction. Caution with concomitant 
use of drugs known to induce QT 
prolongation and/or torsades de pointes. 
Movement disorders and neuroleptic 
malignant syndrome have occurred with 
concomitant use of antipsychotics and 
cholinesterase inhibitors. Concurrent use 
with seizure lowering agents may result 
in reduced seizure threshold.
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(Continued )

Drug Metabolism
Plasma levels 
increased by

Plasma levels 
decreased by Pharmacodynamic interactions

Rivastigmine
(Exelon®)

Non-hepatic 
metabolism

Metabolic interactions appear unlikely
 
Smoking tobacco increases the 
clearance of rivastigmine

Antagonistic effects with 
anticholinergic and competitive 
neuromuscular blockers (e.g. 
tubocurarine). Potential for synergistic 
activity with cholinomimetics such as 
depolarising neuromuscular blocking 
agents (e.g. succinylcholine), 
cholinergic agonists (e.g. bethanecol) 
or peripherally acting cholinesterase 
inhibitors (e.g. neostigmine). Synergistic 
effects on cardiac conduction with β 
blockers, amiodarone and calcium 
channel blockers. Caution with 
concomitant use of drugs known to 
induce QT prolongation and/or torsades 
de pointes. Movement disorders and 
neuroleptic malignant syndrome have 
occurred with concomitant use of 
antipsychotics and cholinesterase 
inhibitors. Concurrent use with 
metoclopramide may result in increased 
risk of EPSEs.

Galantamine
(Reminyl®)

Substrate at 
3A4 and 2D6

Ketoconazole
Erythromycin
Ritonavir
Quinidine
Paroxetine
Fluoxetine
Fluvoxamine
Amitriptyline

None known Antagonistic effects with 
anticholinergic and competitive 
neuromuscular blockers 
(e.g. tubocurarine). Potential for 
synergistic activity with cholinomimetics 
such as depolarising neuromuscular 
blocking agents (e.g. succinylcholine), 
cholinergic agonists and peripherally 
acting cholinesterase inhibitors 
(e.g. neostigmine). Possible interaction 
with agents that significantly reduce 
heart rate such as digoxin, β blockers, 
certain calcium channel blockers and 
amiodarone. Caution with concomitant 
use of drugs known to induce QT 
prolongation and/or torsades de 
pointes (manufacturer recommends 
ECG in such cases). Movement 
disorders and neuroleptic malignant 
syndrome have occurred with 
concomitant use of antipsychotics and 
cholinesterase inhibitors.

Table 6.2  (Continued)
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When to stop treatment

A large multicentre study75 of community-dwelling patients with moderate or severe 
AD investigated the long-term effects of donepezil over 12 months compared with stop-
ping donepezil after 3 months, switching to memantine or combining donepezil with 
memantine. Continued treatment with donepezil was associated with continued cogni-
tive benefits, and patients with an MMSE score as low as 3 also benefitted from treat-
ment. This suggests that patients should continue treatment with AChE-Is for as long as 
possible and there should not be a cut-off MMSE score where treatment is stopped 
automatically. Moreover, secondary and post-hoc analyses of this study found that 
withdrawal of donepezil in patients with moderate to severe AD increased the risk of 
nursing home placement during 12 months of treatment but made no difference during 
the following 3 years of follow-up. This highlights the point that decisions to stop or 

Table 6.2  (Continued )

Drug Metabolism
Plasma levels 
increased by

Plasma levels 
decreased by Pharmacodynamic interactions

Memantine
(Exiba®)

Primarily 
non-hepatic 
metabolism
 
Renally 
eliminated

Cimetidine
Ranitidine
Procainamide
Quinidine
Quinine
Nicotine
Trimethoprim
 
Isolated cases 
of INR 
increases 
reported with 
concomitant 
warfarin (close 
monitoring of 
prothrombin 
time or INR 
advisable)
 
Drugs that 
alkalinise urine 
(pH ~8) may 
reduce renal 
elimination of 
memantine, 
e.g. carbonic 
anhydrase 
inhibitors, 
sodium 
bicarbonate

None known
(Possibility of reduced 
serum level of 
hydrochlorothiazide 
when co-administered 
with memantine)

Effects of L-dopa, dopaminergic agonists, 
selegiline and anticholinergics may be 
enhanced.
 
Effects of barbiturates and antipsychotics 
may be reduced.
 
Avoid concomitant use with amantadine, 
ketamine and dextromethorphan – 
increased risk of CNS toxicity. One 
published case report on possible risk for 
phenytoin and memantine combination.
 
Dosage adjustment may be necessary for 
antispasmodic agents, dantrolene or 
baclofen when administered with 
memantine.
 
A single case report of myoclonus and 
confusion when co-administered with 
co-trimoxazole or trimethoprim

NB This list is not exhaustive. Take caution with other drugs that are also inhibitors or enhancers of CYP3A4 and 
CYP2D6 enzymes.
EPSEs, extrapyramidal side effects; INR, international normalised ratio.
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continue treatment should be informed by potential risks of withdrawal, even if the 
perceived benefits of continued treatment are not clear.76 A 2021 Cochrane review came 
to similar conclusions.36

The consensus opinion is that if the drug is well tolerated and the patient’s physical 
health is stable, then it is probably best to continue the drug. The risks of discontinua-
tion of dementia medication should be balanced against the adverse effects.77

In addition to this, a meta-analysis evaluating the efficacy of the three AChE-Is and 
memantine in relation to the severity of AD found that the efficacy of all drugs except 
memantine was independent of dementia severity in all domains. The effect of meman-
tine on functional impairment was actually better in patients with more severe AD. This 
suggests that the severity of a patient’s illness should not preclude treatment with these 
drugs.78

Guidance for discontinuation of dementia medication in clinical practice is 
summarised here.79

Reasons for stopping treatment
■■ When the patient/caregiver decides to stop (after being advised on the risks and ben-
efits of stopping treatment).

■■ When the patient refuses to take the medication (but see ‘Covert administration of 
medicines within food and drink’ later in this chapter).

■■ When there are problems with patient compliance which cannot be reasonably 
resolved.

■■ When the patient’s cognitive, functional or behavioural decline is worsened by 
treatment.

■■ When there are intolerable adverse effects.
■■ When comorbidities make treatment risky or futile (e.g. terminal illness).
■■ Where there is no clinically meaningful benefit to continuing therapy (clinical judge-
ment should be used here rather than ceasing treatment when a patient reaches a 
certain score on a cognitive outcome or when they are institutionalised).

■■ When dementia has progressed to a severely impaired stage (Global Deterioration 
Scale stage 7: development of swallowing difficulties).

When a decision is made to stop therapy (for reasons other than lack of tolerability), 
tapering of the dose and monitoring the patient for evidence of significant decline dur-
ing the next 1–3 months are advised. If such decline occurs, reinstatement of therapy 
should be considered.

NICE recommendations

NICE guidance on dementia80 was last updated in June 2018 (Box 6.2).

Other treatments (where the evidence remains less certain)

A 2009 Cochrane review81 concluded that Ginkgo biloba appears to be safe in use with 
no excess adverse effects compared with placebo, but the evidence that it has predicta-
ble and clinically significant benefit for people with dementia or cognitive impairment 
is inconsistent and unreliable. In contrast, a 2015 systematic review and meta-analysis82 
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Box 6.2  Summary of NICE guidance for the treatment of AD80,83

■■ The three AChE-Is donepezil, galantamine and rivastigmine are recommended for managing 
mild to moderate AD

■■ Memantine is recommended for managing moderate AD for people who are intolerant of or 
have a contraindication to AChE-Is or for managing severe AD

■■ For people with an established diagnosis of AD who are already taking an AChE-I:
■■ consider memantine in addition to an AChE-I if they have moderate disease
■■ offer memantine in addition to an AChE-I if they have severe disease

■■ For people who are not taking an AChE-I or memantine, prescribers should only start treatment 
with these on the advice of a clinician who has the necessary knowledge and skills. This could 
include: 

■■ secondary care medical specialists such as psychiatrists, geriatricians and neurologists
■■ other healthcare professionals (such as GPs, nurse consultants and advanced nurse practitioners) 

if they have specialist expertise in diagnosing and treating AD
■■ Once a decision has been made to start an AChE-I or memantine, the first prescription may be 
made in primary care

■■ For people with an established diagnosis of AD who are already taking an AChE-I, primary care 
prescribers may start treatment with memantine without taking advice from a specialist clinician

■■ Ensure that local arrangements for prescribing, supply and treatment review follow the NICE 
guideline on medicines optimisation84

■■ Do not stop AChE-Is in people with AD because of disease severity alone
■■ Therapy with an AChE-I should be initiated with a drug with the lowest acquisition cost (taking 
into account required daily dose and the price per dose once shared care has started). An 
alternative may be considered on the basis of adverse effects profile, expectations about 
adherence, medical comorbidity, possibility of drug interactions and dosing profiles

Summary of NICE guidance for the treatment of non-AD dementia80,83

■■ Offer donepezil or rivastigmine to people with mild to moderate DLB
■■ Only consider galantamine for people with mild to moderate DLB if donepezil and rivastigmine 
are not tolerated

■■ Consider donepezil or rivastigmine for people with severe DLB
■■ Consider memantine for people with DLB if AChE-Is are not tolerated or are contraindicated
■■ Only consider AChE-Is or memantine for people with VaD if they have suspected comorbid AD, 
Parkinson’s disease dementia or DLB

■■ Do not offer AChE-Is or memantine to people with frontotemporal dementia
■■ Do not offer AChE-Is or memantine to people with cognitive impairment caused by multiple sclerosis
■■ For guidance on pharmacological management of Parkinson’s disease dementia, see Parkinson’s 
disease dementia in the NICE guideline on Parkinson’s disease

Medicines that may cause cognitive impairment1

■■ Be aware that some commonly prescribed medicines are associated with increased anticholiner-
gic burden, and therefore cognitive impairment

■■ Consider minimising the use of medicines associated with increased anticholinergic burden, and 
if possible look for alternatives:

■■ when assessing whether to refer a person with suspected dementia for diagnosis
■■ during medication reviews with people living with dementia

■■ Be aware that there are validated tools for assessing anticholinergic burden but there is 
insufficient evidence to recommend one over the others (see ‘Safer prescribing for physical 
conditions in dementia’ later in this chapter).

■■ For guidance on carrying out medication reviews, see the medication review in the NICE 
guideline on medicines optimisation84

NB The Anticholinergic Effect on Cognition (AEC) scale can be accessed at www.medichec.com.

AChE-I, acetylcholinesterase inhibitors; AD, Alzheimer’s disease; DLB, dementia with Lewy bodies; VaD, vascular 
dementia.

http://www.medichec.com
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found that Ginkgo biloba 240mg/day was able to stabilise or slow decline in cognition, 
function, behaviour and global change at 22–26  weeks in patients with cognitive 
impairment and dementia, especially for patients with neuropsychiatric symptoms. A 
2022 umbrella review confirmed the efficacy of Ginkgo.85 Several reports have noted 
that Ginkgo may increase the risk of bleeding.86

The findings of a systematic review87 suggest that supplementation of B complex 
vitamins, especially folic acid, may have a positive effect on delaying and preventing 
the risk of cognitive decline. Ascorbic acid and a high dose of vitamin E, when given 
separately, also showed positive effects on cognitive performance, but there is not suf-
ficient evidence to support their use. The results of vitamin D supplementation trials 
are not conclusive in assessing the potential benefits that vitamin D might have on 
cognition.

A Cochrane review of omega-3 fatty acids for the treatment of dementia (632 
people with mild to moderate AD) found that taking omega-3 polyunsaturated fatty 
acid supplements for 6 months had no effect on cognition (learning and understand-
ing), everyday functioning, quality of life or mental health. The trials did not report side 
effects very well, but none of the studies described significant harmful effects on health.88

A systematic review and meta-analysis including four RCTs involving 259 partici-
pants suggested that the effects of ginseng on AD remain unproven.89

Natural hirudin, isolated from the salivary gland of the medicinal leech, is a direct 
thrombin inhibitor and has been used for many years in China. A small 20-week open-
label RCT of 84 patients receiving donepezil or donepezil plus hirudin (3g/day) found 
that patients on the combination showed significant decrease in ADAS-cog scores and 
significant increase in ADL scores compared with donepezil alone. However, haemor-
rhage and hypersensitivity reactions were more common in the combination group 
than in the donepezil group (11.9% and 7.1% vs 2.4% and 2.4%, respectively).77 The 
potential haemorrhagic effects of hirudin need further exploration before it can be con-
sidered for clinical use.

Huperzine A, an alkaloid isolated from the Chinese herb Huperzia serrata, is a potent, 
highly selective, reversible AChE-I used for treating AD since 1994 in China and avail-
able as a nutraceutical in the USA. Despite its promising effects on cognition and ADLs, 
there is insufficient evidence to support its use in dementia90 or MCI90,91 due to the high 
heterogeneity of reviews and low quality of primary studies. High-quality, large, multi-
centre RCTs with long-term follow-up in different settings are warranted but no studies 
have been published since 2020. A Cochrane review of huperzine A in VaD found no 
convincing evidence for its value in VaD.92

There is increasing evidence to suggest possible efficacy of Crocus sativus (saffron) in 
the management of AD. A systematic review and meta-analysis of RCTs revealed that 
saffron significantly improves cognitive function measured by ADAS-cog and the 
Clinical Dementia Rating Scale  – Sums of Boxes (CDR-SB) compared with placebo 
groups. In addition, there was no difference between saffron and conventional medi-
cines (donepezil, memantine). No serious adverse events were reported in the included 
studies. Saffron may be beneficial in improving cognitive function in patients with MCI 
and AD, however no evidence was found to support its effects on other types of demen-
tia. More high-quality randomised placebo-controlled trials are needed to further con-
firm the efficacy and safety of saffron for MCI and dementia.93

Cerebrolysin is a parenterally administered, porcine brain-derived peptide preparation 
that has pharmacodynamic properties similar to those of endogenous neurotrophic 
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factors. A meta-analysis included six RCTs comparing cerebrolysin 30mg/day with 
placebo in mild to moderate AD. Cerebrolysin was more effective than placebo at 
4 weeks regarding cognitive function and at 4 weeks and 6 months regarding global 
clinical change and ’global benefit’. Its safety was comparable with placebo. In addition, 
a large 28-week RCT comparing cerebrolysin, donepezil or combination therapy showed 
(i) higher improvements in global outcome for cerebrolysin and the combination therapy 
than for donepezil alone at study endpoint; (ii) a lack of significant group differences 
in cognitive, functional and behavioural domains at the endpoint; and (iii) best scores 
of cognitive improvement in the combination therapy group at all study visits.94 This 
therapeutic option requires further investigation in large trials.

A Cochrane review assessing cerebrolysin in VaD found that intravenous courses 
improved cognition and general function in people living with VaD, with no suggestion 
of adverse effects. However, these data are not definitive. The analyses were limited by 
heterogeneity, and studies had high risk of bias. If there are benefits, the effects may be 
too small to be clinically meaningful. Cerebrolysin continues to be used and promoted 
as a treatment for VaD, but the supporting evidence base is weak. The most commonly 
reported non-serious adverse events were headache, aesthenia, dizziness, hypertension 
and hypotension.95

For information on statins see ‘Safer prescribing for physical conditions in dementia’ 
later in this chapter.

A longitudinal prospective study examined the relationship between chocolate con-
sumption and cognitive decline in an elderly cognitively healthy population. A total of 
531 participants aged ≥65 years with normal MMSE scores were followed for a median 
of 48 months. Dietary habits were evaluated at baseline and the MMSE was used to 
assess global cognitive function at baseline and at follow-up. After adjustment for con-
founders, chocolate intake was associated with a 41% lower risk of cognitive decline. 
This protective effect was observed only among subjects with an average daily con-
sumption of caffeine lower than 75mg.96

Souvenaid is a medical food for the dietary management of early AD. A Cochrane 
review97 concluded that it probably does not reduce the risk of progression to dementia, 
there is no convincing evidence that it affects other outcomes important to people with 
AD (in the prodromal stage or mild to moderate stages) and its effects in more severe 
AD remain unclear.

Idalopirdine is a 5HT6 receptor antagonist. The 5HT6 receptor is expressed in areas of 
the CNS involved with memory and there is evidence suggesting that blocking of these 
receptors induces acetylcholine release and could restore ACh levels in a deteriorated cho-
linergic system.98 A systematic review and meta-analysis analysed four RCTs with 2803 
patients with AD. Idalopirdine was not shown to be effective for AD patients and is associ-
ated with a risk of elevated liver enzymes and vomiting. Although idalopirdine might be 
more effective at high doses and in moderate AD subgroups, the effect size is small.99

A large number of RCTs of anti-inflammatory drugs in AD have failed to reach pri-
mary outcomes. Large-scale studies of non-steroidal anti-inflammatory drugs (NSAIDs) 
including indomethacin, naproxen and rofecoxib in AD have been unsuccessful. RCTs 
with a range of other anti-inflammatory drugs including prednisolone, hydroxychloro-
quine, simvastatin, atorvastatin, aspirin and rosiglitazone have also shown no clinically 
significant changes in primary cognitive outcomes in patients with AD.23 A 2020 
Cochrane review evaluated aspirin and other NSAIDs for the prevention of dementia 
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and found no evidence to support the use of low-dose aspirin or other NSAIDs of any 
class (celecoxib, rofecoxib, naproxen) for the prevention of dementia. There was, how-
ever, evidence of harm including higher rates of death and major bleeding compared 
with placebo with aspirin, and in one of the studies more people developed dementia in 
the NSAID group. More stomach bleeding and other stomach problems, such as pain, 
nausea and gastritis, were also reported with NSAIDs.100

Two existing compounds, trazodone and dibenzoylmethane, were found to be mark-
edly neuroprotective in mouse models of neurodegeneration, using clinically relevant 
doses over a prolonged period of time, without systemic toxicity. Trazodone, a serotonin 
antagonist and reuptake antidepressant with additional anxiolytic and hypnotic effects, 
was associated with delayed cognitive decline in a small retrospective study examining 
its long-term use. Trazodone non-users had a 2.6-fold faster decline in MMSE (primary 
outcome) assessment than trazodone users.101 However, a study of UK population-
based electronic health records found no association between trazodone use and a 
reduced risk of dementia compared with other antidepressants. These results suggest 
that the clinical use of trazodone is not associated with a reduced risk of dementia.102 
Similarly, three identical naturalistic cohort studies using UK clinical registers found no 
evidence of cognitive benefit from trazodone compared with other antidepressants in 
people with dementia.104 Despite pre-clinical evidence, trazodone should not be pre-
scribed for cognition in dementia.103 There are no observational data suggesting trazo-
done reduces risk of dementia but some data that suggest important adverse outcomes 
in older people.104 Dibenzoylmethane (DBM) is a minor constituent of liquorice that 
has been found to have antineoplastic effects, with efficacy against prostate and mam-
mary tumours. In prion-diseased mice, both trazodone and DBM treatment restored 
memory deficits, abrogated the development of neurological signs, prevented neurode-
generation and significantly prolonged survival. In tauopathy-frontotemporal dementia 
mice, both drugs were neuroprotective, rescued memory deficits and reduced hip-
pocampal atrophy. Further, trazodone reduced p-tau burden.105

KarXT (xanomeline plus trospium (Cobenfy)) is an investigational treatment that 
has shown early promise in the treatment of positive and negative symptoms of schizo-
phrenia. Unlike all currently approved treatments for schizophrenia, KarXT does not 
directly bind to dopamine receptors; instead, the therapeutic effects of KarXT appear 
to be mediated through direct agonism of muscarinic acetylcholine receptors. To miti-
gate the cholinomimetic effects of xanomeline (e.g. vomiting), trospium is combined 
with xanomeline. Findings suggest that KarXT may have a separable and meaningful 
impact on cognition, particularly among patients with cognitive impairment.106

Quercetin is a flavonoid widely distributed among plants and found commonly in our 
daily diet (fruits and vegetables). It has beneficial properties against general mechanisms 
of AD aetiology; it protects neuronal cells by attenuating oxidative stress and neuro
inflammation. Quercetin inhibits β-amyloid (Aβ) aggregation and tau phosphorylation 
and restores acetylcholine levels through the inhibition of hydrolysis of acetylcholine by 
AChE enzyme. Although showing neuroprotective efficacy in several in vitro and animal 
models, in vivo studies have reported that it is extensively metabolised upon absorption 
from the gut, affecting its bioavailability, and has low blood–brain barrier penetrability, 
thus limiting its efficacy in combating neurodegenerative disorders. Therefore, future 
clinical trials must improve its bioavailability, developing related molecules with greater 
gut and brain penetrability, which will likely improve clinical efficacy.107
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Novel treatments

Amyloid plaques are composed of β-amyloid (Aβ) in the extracellular space. Aβ is 
derived from the amyloid precursor protein (APP), a transmembrane protein. Β secretase 
and γ secretase cleave the APP and generate pathological Aβ, and accumulation of Aβ 
results in neurotoxicity. Reducing the accumulation of Aβ has become a therapeutic 
purpose of AD. Antiamyloid therapy consists of three strategies: secretase inhibitors, Aβ 
aggregation inhibitors and Aβ immunotherapy.108

Aducanumab is an antibody that works by targeting Aβ and preferentially binds to 
the aggregated Aβ. Through this interaction, aducanumab could reduce the build-up of 
Aβ and therefore the number of amyloid plaques present in the brain, thus potentially 
slowing neurodegeneration and disease progression. Although in early 2019 the manu-
facturers (Biogen) announced that aducanumab failed futility analyses in two identi-
cally designed phase III AD trials and discontinued its development, later in the year 
they made the announcement that they were applying for US FDA marketing approval. 
They explained they had reanalysed data from the trials to include patients who had 
continued in the studies after the cut-off date for the futility analyses and stated that 
one trial showed significant findings and a subset from the second trial supports these 
positive findings.109 One concern with aducanumab was the frequency of adverse 
effects, particularly amyloid-related imaging abnormalities (ARIAs). In June 2021, the 
FDA made the decision to grant conditional accelerated approval for aducanumab to 
treat AD patients. Aducanumab was not approved in Europe.

The phase III trial of lecanemab (Clarity-AD trial) was more encouraging. 
Lecanemab lowers brain Aβ plaque burden through binding to soluble Aβ protofibrils 
as well as (to a variable extent) other forms of Aβ. The study included 1795 partici-
pants with MCI or early AD plus evidence of amyloid on a positron emission tomog-
raphy (PET) scan or by cerebrospinal fluid testing. They were randomly assigned to 
receive 10mg/kg body weight of lecanemab via intravenous infusion every 2 weeks or 
matched placebo. After 18 months, lecanemab reduced cognitive decline, as measured 
by CDR-SB, which quantifies symptom severity across a range of cognitive and func-
tional domains, by 27% compared with placebo; an absolute difference of 0.45 points 
(change from baseline 1.21 for lecanemab vs 1.66 with placebo, p <0.001). All key 
secondary endpoints were also met. The incidence of ARIAs, which manifest as 
oedema or microhaemorrhages, was 21% of the lecanemab group. Most cases were 
asymptomatic and detected incidentally. However, reports of deaths in the open-label 
extension phase of the study (possibly linked to co-administration of the thrombo-
lytic drug alteplase) have heightened concerns about lecanemab’s safety in patients 
taking thrombolytic drugs.110,111 Lecanemab has been approved by the FDA and was 
undergoing a full evaluation by the European Medicines Agency at the time of 
writing.112

Donanemab is another high-potency antiamyloid drug infused intravenously every 
4 weeks. In 2022, results were announced for the phase III trial (TRAILBLAZER-ALZ 2 
trial) which included 1736 participants with early symptomatic AD (MCI/mild dementia) 
with amyloid and low/medium or high tau pathology based on PET imaging. Compared 
with placebo, donanemab treatment over 18 months resulted in slowing of cognitive and 
functional decline by approximately 35% in the primary target population studied. In addi-
tion, 52% of treated participants converted to amyloid PET-negative status by 12 months. 
ARIA-E (with oedema) and ARIA-H (with microhaemorrhage/haemosiderosis) occurred in 
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24.0% and 31.4% of treated individuals, respectively.113,114 Donanemab is, at the time of 
writing, undergoing a full evaluation by the FDA and NICE.

The development of three monoclonal antibodies, gosuranemab, tilavonemab and 
zagotenemab, was terminated due to negative results. A phase II study of semorinemab, 
an anti-tau monoclonal antibody, was negative. While semorinemab had a significant 
effect on cognition measured by the ADAS-Cog11, this effect did not extend to improved 
functional or global outcomes.115 Further exploration is required. Clinical trials of 
anti-tau vaccines are underway.

In addition to the above, results of recent trials of solanezumab, crenezumab and 
gantenerumab were all negative.

Vascular dementia (VaD)

Vascular dementia comprises 10–50% of dementia cases and is the second most com-
mon type of dementia after AD. It is caused by ischaemic damage to the brain and is 
associated with cognitive impairment and behavioural disturbances. The management 
options are currently very limited and focus on controlling the underlying risk factors 
for cerebrovascular disease.116

Note that it is impossible to diagnose with certainty vascular or Alzheimer’s dementia 
and much dementia has mixed causation. This might explain why certain AChE-Is do 
not always provide consistent results in probable VaD and the data indicating efficacy 
in cognitive outcomes were derived from older patients, who were therefore likely to 
have concomitant AD pathology.117

None of the currently available drugs is formally licensed in the UK for VaD. The 
management of VaD has been summarised.118,119 Unlike the situation with stroke, there 
is no conclusive evidence that treatment of hyperlipidaemia with statins or treatment of 
blood clotting abnormalities with acetylsalicylic acid has an effect on VaD incidence or 
disease progression.120 Similarly, a Cochrane review found that there were no studies 
supporting the role of statins in the treatment of VaD.121 A Cochrane review of 
cholinesterase inhibitors for VaD and other vascular cognitive impairments found mod-
erate- to high-certainty evidence that donepezil 5mg, donepezil 10mg and galantamine 
16–24mg have a slight beneficial effect on cognition in people with vascular cognitive 
impairment, although the size of the change is unlikely to be clinically important. 
Donepezil 10mg and galantamine 16–24mg are probably associated with more adverse 
events than placebo. The evidence for rivastigmine was less certain. Data suggest that 
donepezil 10mg has the greatest effect on cognition, but at the cost of adverse effects. 
The effect is modest, but in the absence of any other treatments, these agents may be 
considered in people living with vascular cognitive impairments. Further research into 
rivastigmine is needed, including the use of transdermal patches.122

A meta-analysis of RCTs found that cholinesterase inhibitors and memantine produce 
small benefits in cognition of uncertain clinical significance and concluded that data 
were insufficient to support widespread use of these agents in VaD; the effect is lower 
than that seen in AD, although no direct comparison has been made.116 A systematic 
review and Bayesian network meta-analysis comparing the efficacy and safety of cogni-
tive enhancers for treating vascular cognitive impairment found significant efficacy for 
donepezil, galantamine and memantine on cognition. Memantine was found to provide 
significant efficacy in global status. They were all safe and well tolerated.123
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Dementia with Lewy bodies (DLB)

DLB may account for 15–25% of cases of dementia. Characteristic symptoms are 
dementia with fluctuation of cognitive ability, early and persistent visual hallucina-
tions and spontaneous motor features of parkinsonism. Falls, syncope, transient distur-
bances of consciousness, neuroleptic sensitivity and hallucinations in other modalities 
are also common.124

There are significant complexities in managing an individual with DLB. Presentation 
varies between patients and can vary over time within an individual. Treatments can 
address one symptom but worsen another, which makes disease management difficult. 
Symptoms are often managed in isolation and by different specialists, which makes 
high-quality care difficult to accomplish. Clinical trials and meta-analyses now provide 
an evidence base for the treatment of cognitive, neuropsychiatric and motor symptoms 
in patients with DLB.125 In summary, robust evidence exists for the efficacy of rivastig-
mine and donepezil in the treatment of cognitive symptoms in patients with DLB, but 
high-quality RCTs of galantamine are needed. Memantine could have some benefits, 
but further studies with larger numbers of patients are also needed to determine whether 
there is an improvement and, if so, which specific symptoms are improved. Whether 
memantine should be used as a monotherapy or whether it should be combined with 
cholinesterase inhibitors is also unclear.125,126

For a helpful guide on the management of specific symptoms in DLB see the manage-
ment of DLB summary sheets.127

The 2018 update of the NICE guidelines1 recommends the use of AChE-Is and 
memantine (if AChE-Is are not tolerated) in DLB and Parkinson’s disease dementia 
(see Box 6.2).

Mild cognitive impairment (MCI)

Mild cognitive impairment is hypothesised to represent a pre-clinical stage of demen-
tia but forms a heterogeneous group with variable prognosis. A Cochrane review 
assessing the safety and efficacy of AChE-Is in MCI found there was very little evi-
dence that they affect progression to dementia or cognitive test scores. This weak 
evidence was countered by the increased risk of adverse effects, particularly gastroin-
testinal effects, meaning that AChE-Is could not be recommended in MCI.128 A sys-
tematic review129 found that there was no replicated evidence that any intervention 
was effective for MCI including AChE-Is and the NSAID rofecoxib. A further system-
atic review and meta-analysis found that although AChE-Is have a slight efficacy in 
the treatment of MCI, there are many safety issues, therefore they are difficult to 
recommend for MCI.130 Experts from several different countries have reviewed the 
available evidence for the pharmacological and non-pharmacological treatment for 
MCI.131,132

Other dementias

A systemic review of RCTs for frontotemporal dementias showed that certain drugs 
may be effective in reducing behavioural symptoms (e.g. SSRIs, trazodone) but none 
of these had an effect on cognition.133 Due to new techniques in neuroimaging, 
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genetics and biomarker analysis, much has been discovered about the phenomena 
underlying frontotemporal lobar degeneration. This has allowed the design of new 
molecule-based therapies that are still in the early stages of research but may show 
promise.134

A Cochrane review assessed the efficacy and safety of AChE-Is for rare dementias 
associated with neurological conditions. The sample sizes of most trials were very small 
and efficacy on cognitive function was found to be unclear, although AChE-Is were 
associated with more gastrointestinal adverse effects than placebo.135

Summary of clinical practice guidance for use of anti-dementia drugs

AChE-Is and memantine are effective in AD of a broad range of severity. Other drugs 
including statins, anti-inflammatory drugs, vitamin E, nutritional supplements and 
Gingko cannot be recommended either for the treatment or prevention of AD. Neither 
AChE-Is nor memantine are effective in MCI. AChE-Is are not effective in frontotem-
poral dementia and may cause agitation. AChE-Is may be used for people with Lewy 
body dementia (both Parkinson’s disease dementia and DLB), and memantine may be 
helpful. No drugs are clearly effective in VaD, though AChE-Is are beneficial in mixed 
dementia. Early evidence suggests multifactorial interventions may have the potential 
to prevent or delay the onset of dementia. Many novel pharmacological approaches 
involving strategies to reduce amyloid and/or tau deposition in those with or at high 
risk of AD are in progress. Although results of pivotal studies in early (prodromal/
mild) AD are awaited, results to date in more established (mild to moderate) AD have 
been equivocal and no disease-modifying agents are either licensed or can be currently 
recommended for clinical use.

Table 6.3 summarises the clinical practice guidelines from BAP.23

Table 6.3  Summary of British Association for Psychopharmacology recommendations.

First choice Second choice

Alzheimer’s disease AChE-Is Memantine

Vascular dementia None (some benefit with donepezil 10mg – but risk 
of adverse effects)

None

Mixed dementia AChE-Is Memantine

Dementia with Lewy bodies AChE-Is Memantine

Mild cognitive impairment None None

Dementia with Parkinson’s disease AChE-Is Memantine

Frontotemporal dementia None None

AChE-Is, acetylcholinesterase inhibitors.
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Safer prescribing for physical conditions in dementia

People with dementia are susceptible to cognitive adverse effects of drugs. Drugs may 
affect cognition through their action on cholinergic, histaminergic, opioid or other neu-
rotransmitter pathways. Some medications may also interact with cognitive-enhancing 
medication.

Anticholinergic drugs

Anticholinergic drugs reduce the efficacy of acetylcholinesterase inhibitors1 and cause 
sedation, delirium and falls.2 These effects are more severe in older patients with demen-
tia.3 A high anticholinergic burden is associated with cognitive decline4 and increased 
hospitalisation and mortality.4,5 The Anticholinergic Effect on Cognition (AEC)6 scale 
can be used to calculate the anticholinergic burden of drugs in patients. Table 6.4 lists 
the AEC scores of drugs commonly prescribed for older adults in the UK.6 Combining 
several drugs with anticholinergic activity increases the total anticholinergic burden for 
an individual.

It is good practice to keep the anticholinergic burden to a minimum in older people 
and those with dementia. Where possible, drugs with no anticholinergic action and an 
equivalent therapeutic effect should be used. If this is not possible, the prescription of a 
drug with low anticholinergic activity or high specificity to the site of action (and thus 
minimal central activity) should be encouraged. Anticholinergic drugs that do not cross 
the blood–brain barrier (BBB) have less profound effects on cognitive function.7 The 
AEC takes all of these factors into account.

The following are recommendations for using AEC scores:6

■■ All individual drugs with an AEC score of 2 or 3  in older people presenting with 
symptoms of cognitive impairment, dementia or delirium should either be:

■■ stopped, or
■■ switched to an alternative drug with a lower AEC score (preferably 0).

■■ In patients who are not receiving any individual drug with an AEC score of 2 or 3 but 
who have a total AEC score of 3 or above, a patient–clinician review should take 
place.

■■ If withdrawal of the drug is deemed appropriate, this should be gradual (where pos-
sible) to avoid rebound (nausea, sweating, urinary frequency, diarrhoea). 



Table 6.4  Anticholinergic Effect on Cognition (AEC) scale scores (Adapted from [6]).*

Adcal – 0 Clarithromycin – NK Gabapentin – 0 Naproxen – 0 Sitagliptin – 0

Agomelatine – 0 Clemastine – 3 Galantamine – 0 Nifedipine – 0 Solifenacin – 1

Alendronic acid (alendronate) – 0 Clomipramine – 3 Gaviscon – 0 Nimodipine – 0 Sotalol – 0

Alfuzosin – 0 Clonazepam – NK Gliclazide – 0 Nitrofurantoin – NK Spironolactone – NK

Alimemazine (trimeprazine) – 3 Clonidine – NK Granisetron – 0 Nortriptyline – 3 Sulphasalazine – 0

Allopurinol – NK Clopidogrel – 0 Haloperidol – 0 Olanzapine – 2 Sulpiride – 0

Alprazolam – 0 Clozapine – 3 Heparin – 0 Omeprazole – 0 Tamoxifen – NK

Alverine – 0 Co-beneldopa – 0 Hydrochlorothiazide – 0 Ondansetron – 0 Tamsulosin – 0

Amantadine – 2 Co-careldopa – 0 Hydrocodone – NK Orlistat – 0 Temazepam – 1

Amiloride – 0 Codeine – NK Hydrocortisone – NK Orphenadrine – 3 Tetracycline – 0

Aminophylline – 0 Colchicine – NK Hydroxyzine – 1 Oxcarbazepine – NK Theophylline – 0

Amiodarone – 1 Co-tenidone – 0 Hyoscine butylbromide 
(buscopan) – 1

Oxybutynin – 3 Thiamine – 0

Amisulpride – 0 Cyclizine – 1 Hyoscine hydrobromide – 3 Oxycodone – NK Tiotropium bromide 
(inhalation) – 0

Amitriptyline – 3 Cyproheptadine – 3 Ibuprofen – 0 Paliperidone – 1 Tizanidine – NK

Amlodipine – 0 Dabigatran – NK Iloperidone – 1 Pantoprazole – 0 Tolcapone – 0

Amoxicillin – 0 Darifenacin – 0 Imipramine – 3 Paracetamol – 0 Tolterodine – 2

Anastrozole – NK Desipramine – 2 Indapamide – 0 Paroxetine – 2 Topiramate – NK

Apixaban – NK Dexamethasone – NK Insulin – 0 Penicillin – 0 Tramadol – 0

Apomorphine – 0 Dexamfetamine – 0 Ipratropium bromide – 0 Peppermint oil – 0 Tranylcypromine – 0

Aripiprazole – 1 Dextropropoxyphene – NK Irbesartan – NK Pergolide – 0 Trazodone – 0

Asenapine – 1 Diazepam – 1 Isocarboxazid – 1 Perindopril – 0 Trifluoperazine – 2

Aspirin – 0 Diclofenac – 0 Isosorbide dinitrate – 0 Perphenazine – 1 Trihexyphenidyl 
(benzhexol) – 3

(Continued )
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Atenolol – 0 Dicycloverine 
(dicyclomine) – 2

Isosorbide mononitrate – 0 Pethidine – 2 Trimethoprim – 0

Atomoxetine – 0 Digoxin – NK Ketorolac – 0 Phenelzine – 1 Trimipramine – 3

Atorvastatin – 0 Dihydrocodeine – NK Labetalol – 0 Phenytoin – NK Trospium – 0

Atropine – 3 Diltiazem – 0 Lactulose – 0 Pimozide – 2 Valproate – 0

Atropine eye drops – 1 Dimenhydrinate – 2 Lamotrigine – 0 Pirenzepine – 1 Venlafaxine – 0

Azathioprine – 0 Diphenhydramine – 2 Lansoprazole – NK Pravastatin – 0 Verapamil – NK

Baclofen – NK Dipyridamole – 0 Lercanidipine – 0 Prazosin – 0 Vitamin B12 – 0

Beclometasone dipropionate 
(inhaler) – 0

Disopyramide – 2 Levetiracetam – NK Prednisolone – 1 Vitamins – 0

Bendroflumethiazide – 0 Docusate sodium – 0 Levodopa – 0 Pregabalin – NK Vortioxetine – 0

Benztropine – 3 Domperidone – 1 Levomepromazine 
(methotrimeprazine) – 2

Prochlorperazine – 2 Warfarin – 0

Betahistine – 0 Donepezil – 0 Levothyroxine 
(thyroxine) – 0

Procyclidine – 3 Ziprasidone – 0

Bezafibrate – 0 Dothiepin (dosulepin) – 3 Liraglutide – 0 Promazine – 2 Zolpidem – 0

Bisacodyl – 0 Doxazosin – 0 Lisinopril – 0 Promethazine – 3 Zopiclone – NK

Bisoprolol – NK Doxepin – 3 Lithium – 1 Propantheline – 2 Zotepine – 2

Bromocriptine – 1 Doxycycline – 0 Lofepramine – 3 Propranolol – 0 Zuclopentixol 
(zuclopenthixol) – 1

Budesonide (inhaler) – 0 Dulaglutide – 0 Loperamide – 0 Quetiapine – 2

Bumetanide – NK Duloxetine – 0 Loratadine – 0 Quinidine – 1

Buprenorphine – 0 Escitalopram – 1 Lorazepam – 0 Quinine – 1

Bupropion – 0 Enalapril – 0 Losartan – 0 Rabeprazole – 0

Buspirone – 1 Enoxaparin – 0 Lovastatin – 0 Ramipril – NK

Cabergoline – 0 Entacapone – 0 Lurasidone – 0 Ranitidine – 0

Table 6.4  (Continued )
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Calcium – 0 Erythromycin – NK Macrogol – 0 Rasagiline – 0

Calcium and vitamin D – 0 Exanatide – 0 Magnesium – 0 Reboxetine – 0

Candersartan – 0 Ezetimibe – 0 Mebeverine – 0 Risedronate – 0

Captopril – NK Felodipine – 0 Melatonin – 0 Risperidone – 0

Carbachol – 0 Fentanyl – 1 Meloxicam – 0 Rivaroxaban – NK

Carbamazepine – 1 Ferrous sulphate – 0 Memantine – 0 Rivastigmine – 0

Carbimazole – NK Fesoterodine – 0 Mesalazine – 0 Ropinirole – 0

Carbocisteine – 0 Fexofenadine – 0 Metformin – NK Rosiglitazone – 0

Cariprazine– 0 Finasteride – 0 Methocarbamol – NK Rosuvastatin – NK

Carvedilol – NK Flavoxate – NK Methotrexate – NK Salbutamol – 0

Cefalexin (cephalexin) – 0 Flecainide – 0 Metoclopramide – 0 Salmeterol 
(inhaler) – 0

Cetirizine – 0 Flucloxacillin – 0 Metoprolol – 0 Selegiline – 0

Chloral hydrate – NK Fludrocortisone – NK Mianserin – 2 Senna – 0

Chlordiazepoxide – 0 Fluoxetine – 1 Midazolam – 1 Sertindole – 1

Chlorphenamine – 2 Flupentixol 
(flupenthixol) – 1

Minocycline – 0 Sertraline – 1

Chlorpromazine – 3 Fluphenazine – 1 Mirabegron – 0 Sildenafil – 0

Chlortalidone – NK Fluvoxamine – 0 Mirtazapine – 1 Simvastatin – 0

Cimetidine – 0 Folic acid – 0 Moclobemide – 0

Cinnarizine – 1 Furosemide – 0 Morphine – 0

Ciprofloxacin – 0

Citalopram – 1

*The AEC scale is available as a regularly updated web-based app. Please go to www.medichec.com. This site has been updated to include the identification of medications that 
are reported to cause dizziness and drowsiness since these adverse effects can add to cognitive impairment and confusion in older people and can increase the risk of falls. 
Medichec also identifies medications that are reported to cause QTc prolongation, hyponatraemia, bleeding risk and constipation.
1–3, scores 1 to 3; NK, not known.
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Safety of physical health medication prescribed in dementia

Anticholinergic drugs used in urinary incontinence

Oxybutynin penetrates the CNS and is associated with cognitive decline. Although 
studies of tolterodine found no adverse CNS effects,8 case reports have described mem-
ory loss, hallucinations and delirium.9–11 Darifenacin, an M3 selective receptor antago-
nist, has shown no effects on cognitive function tests compared with placebo,12,13 
although studies in dementia are lacking. Solifenacin may cause memory impairment14 
although it did not affect cognition in patients with a stroke.15

Trospium16–18 and fesoterodine19 do not seem to cause cognitive changes.17,18,20,21 
Tertiary amine drugs (i.e. oxybutynin, tolterodine, solifenacin, fesoterodine, darifena-
cin) are metabolised by cytochrome P450 (CYP) enzymes. Increasing age or  
co-administration of drugs that inhibit these enzymes (e.g. erythromycin, fluoxetine) 
can lead to higher serum levels and increased adverse effects. The metabolism of 
trospium is unknown, although metabolism via the CYP system does not occur, 
meaning that pharmacokinetic drug interactions are unlikely with this drug.8

Alpha blockers for urinary retention

Alpha blockers such as tamsulosin, alfuzosin and prazosin cause drowsiness, dizziness 
and depression.22 There is no published literature reporting their effects on cognition, 
but α blockers are not thought to have any anticholinergic action.

Drugs used in gastrointestinal disorders

Loperamide
Although loperamide may have some anticholinergic activity, there are no data to 
suggest that it can worsen cognitive function in patients with dementia. It may add 
to the anticholinergic cognitive burden if used in conjunction with other anticholin-
ergic drugs.

Laxatives
Laxatives do not have any negative impact on cognitive function. In fact, since consti-
pation can lead to delirium and behavioural and psychological symptoms of dementia, 
treating it may improve these symptoms.

Antiemetics
Cyclizine is a first-generation histamine antagonist and can impair cognitive and psy-
chomotor performance (see ‘Antihistamines’ later in this chapter).23

Metoclopramide has little anticholinergic action, but the D2 receptor antagonism of 
both metoclopramide and prochlorperazine can produce movement disorders and so 
these drugs must be used with caution in people with dementia.

Domperidone is a dopamine D2 receptor antagonist that does not usually cross the 
BBB. However, since BBB alterations can occur in dementia, CNS penetration of dom-
peridone and resulting adverse effects can occur.24 There is a small increased risk of 
serious cardiac adverse effects with domperidone, especially in older people. 
Domperidone is now contraindicated in those with underlying cardiac conditions or 
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severe hepatic impairment and in patients receiving other medications known to pro-
long QT interval or potent CYP3A4 inhibitors; treatment should not exceed 1 week.25

Serotonin 5HT3 receptor antagonists, used for treating chemotherapy-induced nau-
sea and vomiting, do not have adverse effects on cognition, and may have some 
cognitive-enhancing action.26 These drugs should be used cautiously in patients with 
cardiac comorbidities or taking concomitant arrhythmogenic drugs or drugs known to 
prolong QT interval. Granisetron can be administered once daily, which is preferable in 
people with dementia or swallowing difficulties. Granisetron is metabolised exclu-
sively via a single CYP family (CYP3A4), and thus has a lower propensity for drug 
interactions.27

Antispasmodics
Hyoscine hydrobromide (scopolamine) is a centrally acting lipophilic anticholinergic 
which penetrates the BBB. It impairs memory, speed of processing and attention. Older 
patients suffer these symptoms at lower doses and are more vulnerable to confusion 
and hallucinations.28 People with Alzheimer’s disease experience clinically significant 
cognitive impairment at lower doses compared with healthy, aged-matched controls.3 
The effect that hyoscine has on cognition is so significant that it is used in trials to pro-
duce memory deficits similar to those seen in dementia (the scopolamine challenge 
test).29 There is rarely a good reason to use this drug in people with dementia.

Hyoscine butylbromide (Buscopan) exerts topical spasmolytic action on smooth 
muscle of the gastrointestinal tract. Hyoscine butylbromide is not thought to enter the 
CNS, so central anticholinergic adverse effects are rare.30

Alverine, mebeverine and peppermint oil are relaxants of intestinal smooth muscle 
with no effect on cognition.

Bronchodilators

Beta agonists
In patients with Parkinson’s disease or essential tremor, tremor induced by β agonists 
may result in misdiagnosis and over-treatment of Parkinson’s disease.31 Tremor is a 
common adverse effect of cholinesterase inhibitors so caution should be exercised when 
used with β agonists.

Anticholinergic bronchodilators
Inhaled anticholinergic drugs have few systemic side effects.31 A placebo-controlled 
comparison of ipratropium and theophylline treatment was unable to detect a negative 
effect with either drug on the cognitive function of older patients. This suggests that 
treatment with inhaled ipratropium is not associated with significant cognitive impair-
ment in older people.32

Theophylline
As with cholinesterase inhibitors, nausea and vomiting are common adverse effects of 
theophylline. Neurological effects such as headaches, anxiety, behavioural disturbances, 
depression and seizures can occur in 50% of patients on theophylline. Although sei-
zures are rare, they are much more likely in older people. Theophylline does not cause 
significant cognitive impairment.32
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Hypersalivation

Oral anticholinergic agents used for hypersalivation (e.g. hyoscine hydrobromide) 
should be avoided in older people because of the risk of cognitive impairment, delir-
ium and constipation (see ‘Anticholinergic drugs’ and ‘Antispasmodics’ earlier in 
this chapter). Pirenzepine is a relatively selective M1 and M4 muscarinic receptor 
antagonist which is not thought to cross the BBB and therefore has little CNS 
penetration.33

Atropine solution given sublingually or used as a mouthwash is sometimes used to 
manage hypersalivation. There are no data available on the extent of penetration 
through the BBB when atropine is administered by this route.

Myasthenia gravis

Unlike acetylcholinesterase inhibitors used in Alzheimer’s disease (donepezil, rivastig-
mine, galantamine), those used in myasthenia gravis (pyridostigmine, neostigmine) 
act peripherally and do not cross the BBB.34 Combining peripheral and central acetyl-
cholinesterase inhibitors may add to the cholinomimetic adverse effect burden (e.g. 
nausea, vomiting, diarrhoea, abdominal cramps, increased salivation). Memantine 
may be an alternative to cholinesterase inhibitors in cases where the combined 
cholinomimetic effects of drugs used for myasthenia gravis and Alzheimer’s disease 
are not tolerated.

Analgesics

NSAIDs and paracetamol
Paracetamol (acetaminophen) does not cause cognitive impairment other than in 
overdose, when it may cause delirium.35 There is some evidence that the chronic use 
of aspirin can cause confusional states.36 Case reports implicate NSAIDs in causing 
delirium and psychosis37 although clinical trials have not demonstrated significant 
adverse effects on cognition with naproxen38 or indomethacin.39 NSAIDs are difficult 
to use in older people due to their cardiovascular risk and risk of gastrointestinal 
bleeding.40 It is good practice to prescribe gastroprotection with these drugs or con-
sider using topical NSAIDs (if clinically appropriate) to reduce the risk of gastrointes-
tinal bleeding.

Opiates
Sedation is a potential problem with all opiates.41 Delirium induced by opioids may be 
associated with agitation, hallucinations or delusions.41 Pethidine is associated with a 
high risk of cognitive impairment as its metabolites have anticholinergic properties 
and accumulate rapidly if renal function is impaired.42 Codeine may increase the risk 
of falls, and both tramadol and codeine have a high risk of drug–drug interactions as 
well as considerable variation in response and adverse effects.43 Fentanyl patches 
should not be used to initiate opioid analgesia in frail older people44 because of their 
long duration of action even after the patch is removed, making the treatment of 
adverse effects more difficult.43 Morphine is an effective analgesic but is likely to cause 
cognitive problems and other adverse effects in older patients.45 Oxycodone has a 
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short half-life (at least in non-modified-release tablets), few drug–drug interactions 
and more predictable dose–response relationships than other opiates. It is therefore, 
theoretically, a good candidate for oral analgesia in dementia.43 Caution, however, 
should be used owing to its addictive potential. Buprenorphine transdermal patches 
probably have less severe adverse effects than many other opiates.

Antihistamines

First-generation H1 antihistamines include chlorpheniramine, hydroxyzine, cyclizine 
and promethazine. They are non-selective, have anticholinergic activity and readily 
penetrate the BBB. They can impair cognitive performance and can trigger seizures, 
dyskinesia, dystonia and hallucinations. The second-generation H1 antihistamines (such 
as loratadine, cetirizine and fexofenadine) penetrate poorly into the CNS and should be 
the preferred choice because of their lack of sedative, cognitive and psychomotor 
impairment and anticholinergic adverse effects.

Statins

A Cochrane review assessed the clinical efficacy and tolerability of statins in the treat-
ment of dementia46 and showed that there was no significant benefit from statins in 
terms of cognitive function, but equally no evidence that statins were detrimental to 
cognition. Earlier case reports had highlighted subjective complaints of memory loss 
associated with the use of statins.47 These tended to occur within 2 months of starting 
the drug and were most commonly associated with simvastatin. If cognitive problems 
occur on simvastatin, it may be worth first stopping the drug, and if the complaint 
resolves, try atorvastatin or pravastatin instead as these drugs are less likely to cross the 
BBB. However, in a large prospective cohort study of patients without dementia, base-
line statin use was not associated with incident dementia or MCI, nor was statin use 
associated with decline in cognitive function over time and results did not differ by 
statin lipophilicity.48 Another Cochrane review49 assessed the efficacy of statins in the 
prevention of dementia and concluded that there was no evidence that statins given in 
late life to people at risk of vascular disease prevented cognitive decline or dementia. A 
meta-analysis of observational studies found that similar risks were observed for lipo-
philic and hydrophilic statins for both dementia and Alzheimer’s disease, while high-
potency statins showed a 20% reduction of dementia risk compared with a 16% risk 
reduction associated with low-potency statins, suggesting a greater efficacy of the for-
mer. While evidence has been mixed, it suggests that statins are unlikely to cause demen-
tia or cognitive decline, but they may not prevent it either. Nevertheless, indications for 
statin treatment to prevent cardiovascular events remain.50

Antihypertensives

Mid-life hypertension has negative effects on cognition and increases the risk of a per-
son developing dementia.51 There is no evidence that antihypertensive treatment wors-
ens cognition; it appears to have a positive effect on global cognition and long-term 
treatment of hypertension can reduce the risk of dementia.52,53
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Anticoagulants

Several systematic reviews concluded that oral anticoagulation reduced significantly 
the incidence of cognitive impairment and dementia in patients with atrial fibrillation, 
probably due to the reduction of ischaemic cerebrovascular events. It appears that 
direct oral anticoagulant therapy is associated with a significant decrease in the risk of 
dementia when compared with vitamin K antagonist therapy, however further studies 
are needed to confirm these findings.54

Other cardiac drugs

Digoxin has been associated with acute confusional states at therapeutic drug concentra-
tions.55 It has also been reported to cause nightmares.56 However, one study showed the 
treatment of cardiac failure with digoxin improved cognitive performance in 25% of 
patients treated (and in 23% of patients treated who did not have cardiac failure).57 There 
are some case reports of amiodarone being associated with delirium.58,59

H2 antagonists and proton pump inhibitors (PPIs)

Histamine-2 receptor antagonists (e.g. cimetidine, ranitidine, famotidine) are rarely used 
nowadays. Cimetidine causes several pharmacokinetic interactions, and ranitidine prod-
ucts have been recalled due to possible contamination with N-nitrosodimethylamine, 
identified as a potential risk factor in the development of certain cancers. Famotidine 
remains in use. CNS reactions to these drugs have been reported, especially with cimeti-
dine.60 A study looking at observational data on PPIs found an association between PPI 
use and incident dementia. This is supported by pharmacoepidemiological analyses on 
primary data and is in line with animal studies in which the use of PPIs increased the 
levels of β-amyloid in the brains of mice.61 Randomised prospective clinical trials are 
needed to confirm this association. Many patients on PPIs have Helicobacter pylori-
infected gastric mucosa. As Helicobacter has been reported to be associated with cogni-
tive deterioration, this could be the mechanism behind the apparent link between PPI 
drugs and dementia. Furthermore, this association was not replicated in other studies.62,63 
Despite reports that PPIs are associated with an increased risk of developing dementia,61,64 
data collected in a large-scale real-world setting using linked national health data in the 
UK were unable to confirm this association. This suggests that previously reported links 
may be associated with confounders of people using PPIs, such as increased risk of cardio-
vascular disease and/or depression and their associated medications.65

Antibiotics

There are reports of many antibiotics being associated with delirium66,67 but there is no 
consistent pattern of them causing cognitive impairment. Given the importance of 
treating infection in dementia the most appropriate antibiotic for the infection being 
treated should be used. Antituberculous therapy, particularly isoniazid, has attracted 
some case reports of adverse psychiatric reactions.68

Table 6.5 lists drugs that are recommended for use in dementia and those that should 
be avoided.
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Table 6.5  Recommended drugs and drugs to avoid in dementia. Adapted with permission.69

Condition
Drug class or drug 
name Drugs to avoid in dementia

Recommended drugs in 
dementia

Allergic conditions Antihistamines Chlorphenamine
Promethazine
Hydroxyzine
Cyproheptadine
Cyclizine
(and other first-generation 
antihistamines)

Cetirizine
Loratadine
Fexofenadine
(and other second-
generation antihistamines)

Asthma/COPD Bronchodilators Beta agonists
Inhaled anticholinergics 
(have not been reported to 
affect cognition)
Theophylline

Constipation Laxatives No evidence to suggest that laxatives have any negative 
impact on cognitive function. Constipation itself may 
worsen cognition

Diarrhoea Loperamide Low-potency anticholinergic. Not known to have effects 
on cognitive function, however may add to the 
anticholinergic cognitive burden if used in combination 
with other anticholinergics

Hyperlipidaemia Statins All are safe but atorvastatin 
and pravastatin are less 
likely to cross the BBB.

Hypersalivation Anticholinergics Hyoscine hydrobromide Pirenzepine
Atropine (sublingually)

Hypertension Antihypertensives Beta blockers (avoidance may 
not always be possible)

Calcium channel blockers, 
angiotensin-converting 
enzyme inhibitors and 
angiotensin receptor 
blockers may all improve 
cognitive function.

Infections Antibiotics Delirium reported mostly with quinolone and macrolide 
antibiotics.
But given the importance of treating infections, the most 
appropriate antibiotic for the infection should be used.

Myasthenia gravis Peripheral 
acetylcholinesterase 
inhibitors, e.g. 
neostigmine and 
pyridostigmine

May add to the cholinergic adverse effects of central 
acetylcholinesterase inhibitors (e.g. donepezil) in patients 
with dementia, e.g. increased risk of nausea/vomiting.

Nausea/vomiting Antiemetics Cyclizine
Metoclopramide
Prochlorperazine

Domperidone (see main 
text for restrictions)
Serotonin 5HT

3 receptor 
antagonists

(Continued )
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Management of behavioural and psychological symptoms of 
dementia (BPSD)

Behavioural and psychological symptoms of dementia (BPSD) cover a range of difficulties 
including aggression, agitation, vocalisation, distress during care, disinhibition, halluci-
nations, delusions, apathy, low mood and anxiety.1 Such symptoms occur in over 90% 
of patients to varying degrees.2 Drug treatment of BPSD is not well supported by 
evidence3 and many of the drugs used in BPSD have serious adverse effects.

Non-drug measures

Since the publication in the UK of Time for Action, a report which highlighted the risks 
of antipsychotic use in dementia,4 there has been a drive to formulate and employ non-
pharmacological treatment for BPSD. Systematic reviews have been completed,5 new 
models of care developed6,7 and guidance documents written.8 The key themes include:

1.	 An individualised approach rather than the application of more generalised therapies.
2.	 Ensuring contributory physical factors are addressed as a first step. These factors 

include pain (see following section), infection, constipation and medication adverse 
effects (see ‘Safer prescribing for physical conditions in dementia’ earlier in this 
chapter).

3.	 The importance of understanding and reframing ‘problem behaviours’ as an expres-
sion of distress and unmet need.6,7

4.	 Use of life history, direct observation of care and data collection (e.g. sleep, pain and 
ABC charts) to uncover unmet needs and to inform treatment.8

5.	 Formulation meetings to develop a model of the factors contributing to the 
behaviour.

6.	 Clear care plans developed with carers to address unmet needs.
7.	 Care plans reviewed and adjusted according to effectiveness of the interventions tried.

Some structured psychosocial interventions for BPSD9 are supported by research.10 
These can be useful to consider within an individualised care plan and are better 
if  implemented by supporting caregivers. Behavioural management techniques and 
caregiver psychoeducation centred on an individual patient’s behaviour have been 
found to be generally successful and the effects can last for months.11

A 2017 systematic review of systematic reviews12 provided a comprehensive sum-
mary of the evidence for non-pharmacological interventions in BPSD. Among sensory 
stimulation interventions, the only convincingly effective intervention (reducing agita-
tion and aggressive behaviour) was music therapy.12,13 Multicomponent interventions 
that use a comprehensive, integrated multidisciplinary approach combining medical, 
psychiatric and nursing interventions may be more effective at reducing severe behav-
ioural problems in nursing home patients.12 Animal-assisted therapy has shown a sig-
nificant reduction in BPSD, especially depression.14 Doll therapy has been shown to 
reduce agitation, aggressiveness as well as dysphoria, wandering, apathy, professional 
caregiver burden and delirium.15 Increasing light exposure and bright light therapy may 
be beneficial in BPSD and sundowning.16,17 A systematic review suggested that aerobic 
exercise might be effective in reducing neuropsychiatric symptoms.18 A 2020 Cochrane 
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review of aromatherapy (13 studies with 708 participants) found no evidence that it is 
beneficial for people with dementia although there are many limitations to the exist-
ing data.19

Clinicians have limited time to develop non-drug interventions, but in essence they 
are no more than good clinical practice: taking a clear history to understand factors 
contributing to behaviours and drawing up a care plan to address these factors. Given 
drug therapy has such a limited evidence base in this area, there is a duty to do this 
before even considering prescribing.

Pharmacological measures

Analgesics

Pain in people with dementia may cause agitation and the treatment of pain may reduce 
agitation.13,20 An RCT investigating the effects of a stepwise protocol of treatment with 
analgesics noted significant improvement in agitation, overall neuropsychiatric symp-
toms and pain. Most patients received only paracetamol (acetaminophen). Education 
of nursing staff on the link between pain and behaviour may be as effective as an 
algorithm-based pain management intervention.21

A Cochrane review investigated the efficacy and safety of opioids for agitation in 
people with dementia.22 RCTs of opioids compared with placebo were assessed but 
there was insufficient evidence to establish any benefit.

Antipsychotics

Antipsychotic drugs were once widely used in BPSD23 but their use is now discour-
aged.24,25 Their effect size is small,26–29 tolerability is poor29–31 and they increase mortal-
ity.32 Despite this, antipsychotic medications have been the subject of the largest number 
of studies of any intervention for BPSD.

Typical antipsychotics (with the exception of haloperidol) show no efficacy in BPSD, 
but SGAs do have some efficacy. A comparative effectiveness review found the most 
effective antipsychotics include risperidone (psychosis, agitation, overall BPSD), olan-
zapine (agitation) and aripiprazole (overall BPSD). Though commonly used, quetiapine 
has failed to show effectiveness for BPSD, except at doses (100–200mg/day) that may 
not be well tolerated.33

A 2006 Cochrane review34 of atypical antipsychotics for aggression and psychosis in 
AD concluded that risperidone and olanzapine can diminish aggression and that 

Recommendation: The first-line treatments for BPSD are personalised, multicomponent 
non-drug measures, which involve working closely with caregivers.

Recommendation: The assessment and effective treatment of pain in people with BPSD are 
important. Even in people without overt pain, a trial of analgesics (usually paracetamol) 
may be worthwhile.
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risperidone reduces psychotic symptoms. However, because of modest efficacy and 
significant increase in adverse effects, neither drug should be used to treat BPSD unless 
there is severe distress or a serious risk of physical harm to those living or working with 
the patient.

Brexpiprazole is a relatively newly introduced dopamine D2 receptor partial agonist, 
like aripiprazole. It has a lower intrinsic activity at D2 and D3 than aripiprazole and so 
has a lower risk for akathisia and extrapyramidal side effects (EPSEs).35 Brexpiprazole’s 
efficacy and tolerability in the treatment of agitation in AD were investigated in a 12-
week RCT. A dose of 2 or 3mg/day showed a statistically significant improvement ver-
sus placebo in agitation over 12 weeks and it was generally well tolerated.36 Brexpiprazole 
is the only drug that is FDA approved for agitation associated with dementia due to 
AD.37 It is not available in the UK.

Increased mortality with antipsychotics in dementia
Following analysis of published and unpublished data in 2004, warnings were issued in 
the UK and USA regarding increased mortality in patients with dementia taking certain 
atypical antipsychotics.38–40 Warnings now apply to all antipsychotics40,41 and a warning 
about a possible risk of cerebrovascular events has been added to product labelling for 
all antipsychotics when used in dementia.

Whether mortality risk varies between antipsychotics has been investigated in several 
studies.42–45 In general, haloperidol led to an increased mortality whereas quetiapine 
users had a decreased risk. No clinically meaningful differences were observed for olan-
zapine, aripiprazole and ziprasidone42 (or valproic acid43). The effects were strongest 
shortly after the start of treatment and remained after adjustment for dose. There was 
a dose–response relationship for all drugs except quetiapine42 (the higher the dose, the 
greater the mortality risk).

In a 2019 network meta-analysis of 17 studies (5373 patients), no significant differ-
ences were found across measures of effectiveness and safety among aripiprazole, olan-
zapine, quetiapine and risperidone.46,47

Clinical information for antipsychotic use in dementia
Antipsychotics should not be used routinely to treat agitation and aggression in people 
with dementia.48

Risperidone and haloperidol are the only drugs licensed in the UK for the manage-
ment of BPSD. Owing to the dangers of haloperidol, risperidone is the agent of choice. 
It is specifically indicated for short-term treatment (up to 6 weeks) of persistent aggres-
sion in moderate to severe AD unresponsive to non-pharmacological approaches and 
when there is a risk of harm to self or others.49 Risperidone is licensed up to 1mg twice 
a day50 although the optimal dose in dementia is 500mcg twice a day (1mg daily).51

Alternative antipsychotic drugs may be used (off-licence) if risperidone is contraindi-
cated or not tolerated (e.g. because of extrapyramidal symptoms or hyperprolactinae-
mia). Olanzapine has some positive efficacy data for reducing aggression in dementia,34 

Recommendation: Risperidone is licensed for persistent aggression in Alzheimer’s disease. 
An alternative agent may be justified if risperidone is contraindicated, not tolerated or 
not effective. Effect is modest at best. When prescribed, regular review is recommended.
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aripiprazole has shown modest efficacy for BPSD47 and both are less likely to cause 
Parkinsonian effects. Quetiapine is often considered in patients with Parkinson’s dis-
ease or DLB (at very small doses) because of its low propensity for causing movement 
disorders, however it was found to have limited efficacy in dementia so low-dose alter-
natives (including clozapine) may be required.52 Always consider anticholinergic bur-
den when selecting an antipsychotic drug in dementia (see ‘Safer prescribing for physical 
conditions in dementia’ earlier in this chapter).

Only prescribe antipsychotics after:

■■ Treating any physical illness, pain or constipation.
■■ Addressing sensory deficits (find and clean the person’s glasses, get a battery for the 
hearing aid).

■■ Trying person-centred non-pharmacological options.
■■ Only use antipsychotics for psychosis or aggression. Other BPSD need different 
approaches.

■■ Assess if the antipsychotic drug is safe to use. Assess fall risk and risk factors for 
stroke.

■■ Discussing possible risks and benefits with carer (and patient if they have capacity).
■■ Clear documentation of the above points.48

■■ Review appropriateness of treatment regularly so that an ineffective drug is not con-
tinued unnecessarily.

■■ Monitor for adverse effects.

Guidance on the monitoring of antipsychotic use in dementia is limited. 
See  Appropriate Prescribing of Antipsychotic Medication in Dementia Toolkit  
(https://www.england.nhs.uk/london/wp-content/uploads/sites/8/2022/10/
Antipsychotic-Prescribing-Toolkit-for-Dementia.pdf).

Ideally, patients prescribed antipsychotics for longer than a few weeks (and who are 
not terminally ill) should have the following tests at baseline, at 3 months and annually 
(or as appropriate), if possible, and if it does not lead to unnecessary distress.

1.	 Blood pressure and pulse.
2.	 Weight (ideally also monitor monthly for the first 3 months).
3.	 Blood tests:

a.	 fasting glucose or HbA1c

b.	 urea and electrolytes (U&Es) including eGFR
c.	 full blood count (FBC)
d.	 lipids (if possible fasting)
e.	 liver function tests (LFTs)
f.	 prolactin levels.

4.	 ECG (repeat at between 4 weeks and 3 months or when clinically indicated).

■■ In-patients or physically frail patients may need more frequent physical health 
monitoring.

■■ Review of the antipsychotic drug needs to be done at 4–6 weeks (maybe earlier for in-
patients), then at 3 months and then every 6 months if physically stable and there are no 
adverse effects. Consider stopping the antipsychotic at each review, where appropriate.

https://www.england.nhs.uk/london/wp-content/uploads/sites/8/2022/10/Antipsychotic-Prescribing-Toolkit-for-Dementia.pdf
https://www.england.nhs.uk/london/wp-content/uploads/sites/8/2022/10/Antipsychotic-Prescribing-Toolkit-for-Dementia.pdf
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■■ Several deprescribing studies have shown that antipsychotics53–55 (and other 
psychotropics)55,56 can be deprescribed successfully (Table 6.6) as the reductions in 
psychotropic drug use did not negatively affect BPSD, while ADL improved.55

Other pharmacological agents in BPSD

Cognitive enhancers
Acetylcholinesterase inhibitors and memantine have a modest effect on BPSD.13 
According to a meta-analysis59 and systematic review,60 the effect of AChE-Is on BPSD 
is at least statistically significant. Overall, cholinesterase inhibitors are more effective 
for depression, dysphoria, apathy and anxiety than for agitation or aggression. 
Memantine can help to improve agitation, aggression and delusions.

Benzodiazepines
Benzodiazepines61,62 are widely used but their use is poorly supported. Benzodiazepines 
increase the rate of cognitive decline,61 risk of dementia,63 risk of pneumonia64 and 
increase all-cause mortality.65 They may contribute to the increased frequency of falls 
and hip fractures62,66 in older people.

Table 6.6  Reduction or discontinuation regimen for antipsychotic drugs in BPSD – a guide.57,58

Antipsychotic
Usual dose range in 
dementia

Suggested regimen for reduction/discontinuation
(generally over 4 weeks if possible)*

Amisulpride 25–50mg/day Reduce by 12.5–25mg every 1–2 weeks (depending on dose) 
then stop

Aripiprazole 5–15mg/day Reduce by 5mg every 1–2 weeks (depending on dose) then 
stop (if patient is on 5mg daily, reduce to 2.5mg for 2 weeks)

Haloperidol Not recommended in older people with dementia (except in delirium)
Reduce by 0.25–0.5mg every 1–2 weeks (depending on dose) then stop

Olanzapine 2.5–10mg/day Reduce by 2.5mg every 1–2 weeks (depending on dose) then 
stop

Quetiapine 12.5–300mg/day For doses 12.5–100mg/day – reduce by 12.5–25mg every 
1–2 weeks (depending on dose) then stop
 
For doses >100–300mg/day – reduce by 25–50mg every 
1–2 weeks (depending on dose) then stop
 
If dose is 300mg/day – reduce to 150–200mg/day for 1 week 
then by 50mg/week then stop

Risperidone 0.25–2mg/day Reduce by 0.25–0.5mg every 1–2 weeks (depending on dose) 
then stop

*Duration of taper should not normally exceed the duration of treatment.
NB If serious adverse effects occur, stop the antipsychotic drug immediately. BPSD, behavioural and psychological 
symptoms of dementia.

Recommendation: AChE-Is or memantine can help with mild BPSD and are worth considering 
if a patient is not already on one of these drugs.
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Antidepressants
Depression is a risk factor and consequence of AD. The prevalence of depression and 
AD comorbidity is estimated to be 30–50%.67

As with other BPSD, non-pharmacological approaches such as reminiscence, cogni-
tive stimulation/rehabilitation, therapeutic approaches, music-based approaches and 
education/training have the potential to reduce symptoms of depression in dementia.68 
If you can, try simple measures to improve quality of life as the first-line intervention in 
mild to moderate depression in dementia.

The evidence for efficacy of antidepressants in BPSD is mixed and limited, showing 
that antidepressants are most helpful for treating agitation and less useful for depression, 
apathy, anxiety or psychosis in dementia.33 Citalopram has the strongest evidence for 
efficacy in agitation, with the CitAD trial69 showing that a high dose (30mg) of citalo-
pram daily had a positive effect on agitation in dementia; unfortunately this study also 
confirmed a risk of QT prolongation with citalopram. The maximum dose of citalopram 
in older people is limited to 20mg a day because of the drug’s effect on cardiac QT inter-
val. Although there is less evidence, escitalopram may also be effective in BPSD. The 
evidence for efficacy of sertraline is mixed, though its cardiac safety is compelling.33

One Cochrane review of trazodone for agitation in dementia70 found insufficient 
evidence from RCTs to support its use in dementia, but another Cochrane review 
found trazodone 50mg at bedtime was well tolerated and improved sleep for people 
with dementia and insomnia.71 Additionally, trazodone 150–300mg/day was found 
effective in reducing BPSD in frontotemporal dementia.72 Although mirtazapine is fre-
quently used to treat older adults with depression, a pilot study showed no significant 
therapeutic effect of 15mg mirtazapine on Alzheimer’s patients with sleep disorders 
and in fact found worsening of daytime sleep patterns.73 A study of mirtazapine for 
agitation in dementia randomly assigned patients to receive either mirtazapine (titrated 
to 45mg) or placebo, and found no benefit of mirtazapine and a potentially higher 
mortality in patients who received it.74 Bupropion has not been studied in controlled 
trials in dementia.33

Vortioxetine has multimodal activity and potential effects on cognitive function 
through its mechanisms on glutamate neurotransmission and neuroplasticity in the pre-
frontal cortex, which may be useful in dementia. In a 12-month open-label observa-
tional study of 108 patients with mild AD and depressive symptoms, vortioxetine had 
a beneficial effect on cognition and mood and was well tolerated.75 However, a 12-week 
placebo-controlled RCT of 100 patients with AD and depression found no statistically 
significant difference between the two groups in terms of depressive symptoms, cogni-
tive functions and ADL. The percentage of adverse events and drug discontinuation was 
similar between groups.76 A possible explanation for the divergent results is that the 
second study included patients with more severe cognitive impairment and depressive 
symptoms. An open-label prospective study in patients with Parkinson’s disease and 
major depression showed that vortioxetine was well tolerated and improved depressive 
symptoms as well as cognitive function, apathy, fatigue and quality of life 3 months 
after starting the drug.77

Recommendation: Avoid benzodiazepines other than as a single use for emergency 
sedation.
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Tricyclic antidepressants are best avoided in patients with dementia. They can cause 
falls, via orthostatic hypotension, and worsen cognition owing to their anticholinergic 
adverse effect.78

While some studies have found that antidepressant use in older people may be associ-
ated with an increased risk of dementia,79 it is important to keep in mind that previous 
studies have shown that late-life depression is associated with an increased risk for 
dementia. Hence any comparisons of antidepressant users with non-depressed non-
users are subject to indication bias as the increased dementia risk could be due to 
depression, not the medication.

Mood stabilisers/antiseizure medications
Randomised controlled trials of mood stabilisers in BPSD have been completed for 
oxcarbazepine,80 carbamazepine81 and valproate.82 Gabapentin, lamotrigine and topira-
mate have also been used.83 Of the mood stabilisers, carbamazepine has the most robust 
evidence of efficacy in non-cognitive symptoms.84 However, its serious adverse effects 
(especially Stevens-Johnson syndrome, ataxia and hyponatraemia) and its potential for 
drug interactions limit its use.

One RCT of valproate found it to be ineffective in controlling BPSD symptoms.85 A 
Cochrane review of valproate for the treatment of agitation in dementia concluded that 
it was ineffective and associated with a higher rate of adverse effects, and possibly of seri-
ous ones.86 Valproate does not delay emergence of agitation in dementia.87 Literature 
reviews of anticonvulsants in non-cognitive symptoms of dementia found that valproate, 
oxcarbazepine and lithium showed low or no evidence of efficacy and that more RCTs 
are needed to strengthen the evidence for gabapentin, topiramate and lamotrigine.84

Preliminary low-grade evidence based on case series and case reviews suggests a possible 
benefit of gabapentin and pregabalin in patients with BPSD in AD. Evidence in frontotem-
poral dementia is lacking.88 In a small case series, gabapentin reduced aggression among 
seven patients with vascular dementia or mixed vascular/AD, using daily doses ranging 
from 200 to 600mg daily. Three of the seven patients were able to discontinue antipsy-
chotics after gabapentin initiation; thus, it may be useful in patients with cardiac condi-
tions where antipsychotics are inappropriate. Caution should be noted about the use of 
gabapentin in DLB. Dramatic worsening of neuropsychiatric symptoms has been 
reported after its use to treat behavioural symptoms.89 There is inadequate evidence to 
support the use of levetiracetam for BPSD, with concerns regarding tolerability.90

Although clearly beneficial in some patients, anticonvulsants/mood stabilisers cannot 
be recommended for routine use in the treatment of the neuropsychiatric symptoms in 
dementia at present.83

Recommendation: Although evidence is weak, use of antidepressants is justified in 
people with dementia who have clear symptoms of moderate or severe depression, 
especially if non-pharmacological approaches have been ineffective.

Recommendation: Limited evidence to support use; use may be justified where other 
treatments are contraindicated or ineffective. Valproate is best avoided.
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Management of sleep disturbances in dementia

Non-pharmacological management of sleep disturbances using established sleep 
hygiene methods should be the first-line treatment for insomnia in dementia.91,92

A 2020 Cochrane review93 of pharmacotherapies for sleep disturbances in dementia 
found a distinct lack of evidence to guide decisions about drug treatment of sleep prob-
lems in dementia. There were no RCTs for the many widely prescribed drugs (including 
benzodiazepine and non-benzodiazepine hypnotics), despite considerable uncertainty 
about the balance of benefits and risks for these common treatments. The authors 
found no evidence for beneficial effects of melatonin (up to 10mg) or a melatonin 
receptor agonist. There was evidence of some beneficial effects on sleep outcomes from 
trazodone and orexin antagonists (suvorexant and lemborexant; two studies, n = 323) 
and no evidence of harmful effects in these small trials, although larger trials are needed.

Of note, melatonin (at 2mg and occasionally up to 10mg/day modified release) is 
used in patients with dementia with good effects. In one study, melatonin 9mg resulted 
in improvement in subjective sleep, reduction of sundowning behaviour and lack of 
decline in cognitive function testing over a period of 22–35 months. Several other case 
reports and small open-label trials described benefits on subjective sleep characteristics 
and cognitive function, but data quality is limiting.94

An expert review92 also deduced that non-pharmacological interventions are gener-
ally preferred as the first-line approach to improve sleep-related symptoms in AD; how-
ever, when non-pharmacological interventions alone are insufficient, a range of 
pharmacological agents can be considered. Trazodone and melatonin are commonly 
used as adjunctive therapies, while Z-drugs including zopiclone and zolpidem are spe-
cifically employed to treat insomnia in patients with late-onset AD. Furthermore, dual 
orexin receptor antagonists have emerged and gained approval for improving sleep 
onset and maintenance in AD patients. The review proposed a stepwise algorithm for 
the management of sleep disturbances in AD.92

Sedating antihistamines

Promethazine is frequently used in BPSD for its sedative effects. It has strong anticho-
linergic effects and readily penetrates the BBB, potentially causing significant cognitive 
impairment.95

Miscellaneous agents96,97

A meta-analysis of RCTs for Gingko biloba (240mg daily, 22–24-week treatment) 
showed improvement in BPSD (except psychotic-like features) and in caregiver distress 
caused by such symptoms.98

Recommendation: Despite limited evidence for the efficacy of melatonin, it is safe to use 
and may be justified in cases where benefits are seen. Non-pharmacological management 
of sleep disturbances should be tried first.

Recommendation: Promethazine should be avoided.
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Pimavanserin (inverse agonist and antagonist at 5HT2A receptors) is approved by the 
FDA for the treatment of hallucinations and delusions associated with Parkinson’s dis-
ease psychosis. One RCT evaluated its use for the treatment of psychosis in AD and 
showed improved psychotic symptoms when compared with placebo and a lower risk 
of relapse with continuation. Headache, constipation, urinary tract infection and 
asymptomatic QT prolongation occurred with pimavanserin.99 It has also shown 
improvement of depressive symptoms in patients with Parkinson’s disease.100

A recent phase III, randomised double-blind placebo-controlled multicentre study investi-
gating the efficacy of lumateperone (a potent antagonist at 5HT2A receptors, and a serotonin 
reuptake inhibitor) in reducing dementia-related agitation failed to show any benefit.101

Other agents being investigated for BPSD include dextromethorphan/quinidine (one 
RCT found it decreased agitation and was well tolerated),102 bupropion/dextromethor-
phan103 and methylphenidate (one RCT found it to be effective for apathy in AD in 
individuals who were not anxious or agitated).103,104 Prazosin (a centrally acting α1 
adrenoceptor antagonist) appears to benefit individuals with dementia and agitation 
and aggression. When compared with other treatments for BPSD, the data for its use in 
BPSD are limited to just one good-quality RCT. Given these limitations, its routine use 
for the management of BPSD cannot be recommended at this time; however, it may be 
used when other medications (e.g. acetylcholinesterase inhibitors, memantine, antide-
pressants and/or atypical antipsychotics) have been ineffective or not tolerated.47,105

A Cochrane review (4 small studies, 110 participants) found low-certainty evidence 
suggesting there may be little or no clinically important effect of cannabinoids on over-
all BPSD assessed with the Neuropsychiatric Inventory.106

Electroconvulsive therapy (ECT)

Electroconvulsive therapy may have a place in the treatment of severe and refractory 
BPSD. A review (20 published reports, 172 individuals with dementia; 40% AD) found 
that over 90% of the individuals responded to ECT treatment. Adverse effects were infre-
quent, mild and transient. The most common adverse event noted was postictal confusion/
memory impairment that was seen in approximately 15% of the individuals.47

However, ECT would not be recommended as a common intervention given limited 
evidence, and the considerable practical aspects of transporting patients to the ECT 
clinic and difficulty with obtaining consent.

Summary

The evidence base available to guide treatment in this area is insufficient to allow spe-
cific recommendations on appropriate management and drug choice. The basic 
approach is to exclude physical illness and try non-drug measures before resorting to 
the use of psychotropics. When using pharmacological treatments, there should be 
clearly documented treatment aims and prescribing should cease if these aims are not 
met within a specified timeframe.

Recommendation: There is insufficient evidence to recommend ECT use in BPSD. Caution: 
It can cause significant cognitive adverse effects.
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Management of inappropriate sexual behaviour in older adults

This section deals with sexual behaviours that are causing distress either to the person 
with dementia or to other people. Sexually inappropriate behaviours have been 
reported in between 1.8% and 25.9% of patients with neurocognitive disorders,1 and 
in people with dementia the prevalence rate is 2–17%, occurring with about equal 
frequency in men and women.2 Sexual symptoms are more prevalent in frontal lobe 
disorders (most commonly stroke and behavioural variant frontotemporal dementia) 
and in Parkinson’s (adverse effects of dopaminergic drugs), but can occur in any 
dementia subtype.1 These symptoms present a challenge for patients, carers and health-
care workers.

Assessment of the behaviours, the contexts in which they arise and their risks is 
essential. It is important to manage the environment and to educate and discuss the 
behaviour with carers and families. Behavioural measures are probably helpful, 
although no specific intervention has been shown to be effective in this area. Several 
classes of drug may help to control aberrant sexual behaviours, but owing to the 
lack of large-scale studies there is no gold standard treatment. No treatments are 
licensed for hypersexuality in this population and the medications used are all poten-
tially harmful.2

A thorough history should be taken before starting any drug therapy to obtain 
the relevant medical, psychiatric, medication and sexual history. Changes in sexual 
behaviour can be caused by urinary or genital conditions, delirium or a medication 
side effect. Benzodiazepines, dopamine-receptor agonists (e.g. apomorphine, prami-
pexole, rotigotine) and L-dopa can cause hypersexuality.2 Non-pharmacological 
treatment, such as distraction/diversion of the patient when inappropriate sexual 
behaviours occur,1 is recommended as first-line therapy (Box 6.3). Antidepressants 

Box 6.3  Non-pharmacological measures1

■■ Identify and treat medical causes for behaviour, e.g. urinary retention and genital disorders causing 
the patient to touch their genitals due to discomfort. Delirium can cause sexual disinhibition

■■ Identify and treat any psychiatric disorder that may cause inappropriate sexual behaviour, e.g. 
mania or depression

■■ If possible, stop or reduce dose of medication that may be causing the behaviour, e.g. benzodiaz-
epines, dopamine agonists and high-dose L-dopa

■■ Prevention: fulfil the need for intimacy/connection in other ways such as having meals in groups, 
conversation among peers and activities such as walking or exercise

■■ Discussion with patient, caregivers and relatives to better understand the behaviour and explore 
attitudes to sexuality, which may inform therapy

■■ Distraction or diversion, redirect behaviour, engage patients in activities that involve the hands 
and reduce sexual stimulation (e.g. iPads, magazines, TV)

■■ Provide sensory and environmental stimulation (e.g. aromatherapy, music therapy, multisensory 
therapy, pet therapy).

■■ Behavioural/cognitive behavioural therapy if available (though evidence is limited)
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have been recommended as the first line of pharmacological treatment after 
attempting non-pharmacological interventions. Several other categories of pharma-
cological interventions are listed in Table 6.7.

Management

To inform the management of inappropriate sexual behaviour, evaluation should 
include a medical history, physical examination, sexual history and medication 
review. The history should cover specifics of the demonstrated behaviour, such as 
potential precipitants and consequences including the frequencies of episodes, when 
and where they occur and with whom.3 Sometimes normal sexual behaviour, such as 
a patient masturbating in their bedroom, can be labelled as ‘disinhibition’, particu-
larly in care home settings. In these cases, a discussion with staff and relatives about 
simple measures (e.g. a care plan to allow the resident periods of privacy in their 
room at set times each day) can avoid normal behaviours being pathologised. Non-
pharmacological treatments should be tried first to prevent unnecessary prescription 
of psychotropics.

Because of the complex nature of sexual disinhibition and varying origins of this 
behaviour, treatment will be most successful when tailored to the patient’s specific pres-
entation.1 Studies on the pharmacological treatment of sexual disinhibition are limited 
and larger studies are necessary to establish a preferred medication regimen. In addi-
tion, there are few data available on treating these symptoms in women.1 A systematic 
review4 concluded that when treating patients with Alzheimer’s disease, vascular 
dementia or unspecified dementia, serotonergic agents including SSRIs and TCAs are 
recommended as a first-line treatment, followed by antiandrogens as a second line, and 
luteinising hormone-releasing hormone agonists and oestrogens as a third line. A litera-
ture review5 determined SSRIs to be the first line of treatment, antipsychotics to be the 
second line and hormonal modulators to be the third line (owing to cost and adverse 
effects).



Table 6.7   Pharmacological options in inappropriate sexual behaviour in older adults.1,6–8

Medication Drug Dose
Mechanism of 
action Adverse effects Cautions/additional information

Antiandrogens Cyproterone acetate Low dose 10mg/day9

High dose 
50–100mg/day10

 
Cyproterone is 
licensed in the UK for 
hypersexuality in 
males: 50mg bd11

Reduction in 
serum 
testosterone level 
by inhibiting LH 
and FSH1

Gynaecomastia, galactorrhoea, elevated 
blood glucose, depression, osteoporosis1

Cyproterone acetate has been associated 
with risk of meningioma. Monitor 
patients for meningiomas and 
discontinue treatment if diagnosed.
 
Surgical implantation of hormonal 
therapy to reduce male sex drive is 
subject to the conditions of Section 57 of 
the UK MHA and requires patient 
consent and a second medical opinion.12

Medroxyprogesterone 
acetate (MPA)

Oral 5mg/day7

Oral 100–400mg/
day13

IM 100–300mg/week 
every 2 weeks14

Reduction in 
testosterone1

Sedation, weight gain, hot flushes, 
depression, elevated blood glucose1

Finasteride (for men who 
have benign prostatic 
hyperplasia)

5mg/day7 Reduction in 
testosterone1

Gynaecomastia, testicular pain, 
depression1

Antidepressants
SSRIs usually first-line 
treatment

Citalopram 20mg/day15 Decreased libido 
and antiobsessive 
effects

Insomnia, somnolence, nausea, 
diarrhoea, headache, anorexia1

SSRIs cited as best first-line treatment

Escitalopram 10–20mg/day

Paroxetine 20mg/day16

Clomipramine 150–175mg/day16 Decreased libido1 Postural hypotension, anticholinergic 
effects including constipation, dry 
mouth, urinary retention and memory 
impairment1

Anticholinergic activity less than ideal in 
this group of patients

Trazodone 100–500mg/day16 Decreased libido1 Day-time sedation, orthostatic 
hypotension, priapism, falls and 
fractures, delirium1

Mirtazapine 30mg/day16 Unknown Appetite increase, arthralgia, confusion, 
constipation, diarrhoea, dizziness, 
drowsiness, dry mouth, fatigue
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Anticonvulsants Gabapentin 300–1800mg/day17 Increased GABA1 GI upset, skin reactions, confusion, 
nystagmus, dizziness, drowsiness6

Carbamazepine 200–800mg/day16 May help lower 
testosterone 
levels leading to 
decreased 
libido1

Dizziness, ataxia, drowsiness, diplopia, 
hyponatraemia, blood dyscrasias, severe 
skin reaction6

Potent enzyme inducer with many 
interactions

Oxcarbazepine Starting dose 150mg/
day, titrated by 
150mg/day in two 
divided doses. 
Average effective 
dose 600–750mg/
day in two divided 
doses18

May help lower 
testosterone 
levels leading to 
decreased libido1

Abdominal pain, alopecia, asthenia, 
ataxia, concentration impaired, 
depression, dizziness, drowsiness, 
hyponatraemia, nausea, nystagmus, skin 
reactions, vertigo, vision disorders, 
leucopenia

Valproate Dose not specified 
but 50–200mg/day 
has been used

Unknown Abdominal pain, tremor, agitation, 
alopecia (regrowth may be curly), 
anaemia, confusion, deafness, 
diarrhoea, drowsiness, haemorrhage, 
hallucination, headache, hepatic 
disorders

Valproate causes serious harm in 
pregnancy and in children of men taking 
valproate (see Chapter 7).

(Continued )
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Antipsychotics Haloperidol 1.5–3mg/day16 Blocks dopamine 
receptors to 
decrease libido1

Cognitive decline, extrapyramidal 
symptoms, sedation, gait disturbances, 
falls, tardive dyskinesia, delirium, QT 
prolongation, increases in UTI and 
respiratory infections1

Increased risk of stroke and mortality in 
dementia. Extrapyramidal symptoms
 
First-line treatment in cases where 
patients present with pathological 
irritability or unstable mood1

Olanzapine 2.5–15mg/day7 Arrhythmias, constipation, dizziness, 
drowsiness, dry mouth, erectile 
dysfunction, fatigue, galactorrhoea, 
gynaecomastia, hyperglycaemia, weight 
increase11

Quetiapine 25–75mg/day16 Appetite increased, asthenia, dysarthria, 
dyspepsia, dyspnoea, fever, headache, 
irritability, palpitations, peripheral 
oedema11

Zuclopenthixol 50mg IM monthly6 Tardive dyskinesia, delirium, QT 
prolongation, increases in UTI and 
respiratory infections, peripheral 
oedema, extrapyramidal effects1

Beta blockers Pindolol 5–40mg/day6,16 Decreased 
adrenergic drive1

Dizziness, sleep disturbance, headache, 
weakness, fatigue, GI upset

Buspirone 10–60mg/day16,19 Unknown Abdominal pain, cold sweat, confusion, 
depression, dizziness, drowsiness, dry 
mouth, laryngeal pain, movement 
disorders, musculoskeletal pain, 
paraesthesia, skin reactions, tachycardia

Table 6.7  (Continued )

Medication Drug Dose
Mechanism of 
action Adverse effects Cautions/additional information
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Cimetidine 600–1600mg/day14 Antiandrogen 
actions1

Worsening cognition, dizziness, nausea, 
arthralgia, headache1

A small study (n = 20) on elderly 
patients exhibiting hypersexual 
behaviours with dementia. This study 
found that 14 patients improved with 
cimetidine alone while six patients 
improved with a combination of 
cimetidine with ketoconazole or 
spironolactone.1

Ketoconazole 100–200mg/day20 Antiandrogen 
actions1

Sedation, headache, rash, 
photosensitivity, pruritus, hepatotoxicity, 
GI upset1

Gonadotropin and 
luteinising hormone-
releasing hormone 
(GnRH and LHRH) 
agonists

Leuprolide 7.5mg IM monthly6

 
Triptorelin is licensed 
in the UK for male 
hypersexuality: 
11.25 mg IM every 
12 weeks

Decrease 
testosterone and 
decrease libido1

Hot flushes, decreased erectile 
dysfunction1

Caution: risk factors for osteoporosis

L-tryptophan 
supplementation

Dose not specified Increases 5HT 
synthesis in 
brain, stimulating 
5HT release and 
function1

High blood glucose, increased risk of 
bladder cancer, eosinophilia-myalgia 
syndrome1

Naltrexone 100–150mg/day21 Unknown Abdominal pain, anxiety, appetite 
abnormal, arthralgia, asthenia, chest 
pain, dizziness, eye disorders, headache, 
hyperhidrosis, myalgia, nausea, 
palpitations, sexual dysfunction, skin 
reactions, sleep disorders, tachycardia, 
thirst

Naltrexone is used after establishing 
normal liver and kidney function tests.

(Continued )
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Oestrogens Conjugated oestrogens
 
Diethylstilbestrol

0.625mg once daily
0.05–0.1mg/day 
transdermal patch8

 
1mg once to twice 
daily7

Decreased 
testosterone and 
decreased libido

Weight gain, gynaecomastia, venous 
thromboembolism, risk of cardiovascular 
adverse effects, fluid retention, GI 
effects1

Rivastigmine Up to 4.5mg bd 
(oral)22

 
4.6–9.5mg/day 
(patch)

Reduces 
behavioural 
symptoms by 
improving 
cognitive 
functioning1

Nausea, diarrhoea, urinary incontinence, 
syncope1

Conflicting evidence. Rivastigmine has 
been shown to help many patients with 
sexual disinhibition while donepezil may 
exacerbate these symptoms.1

Spironolactone 12.58–75mg/day20 Antiandrogen 
actions1

Hyperkalaemia, gynaecomastia, GI 
ulcers1

bd, twice a day; FSH, follicle-stimulating hormone; GABA, gamma-aminobutyric acid; GI, gastrointestinal; LH, luteinising hormone; MHA, Mental Health Act; UTI, urinary tract infection.

Table 6.7  (Continued )

Medication Drug Dose
Mechanism of 
action Adverse effects Cautions/additional information
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Depression in older adults

The prevalence of most physical illnesses increases with age and physical problems such 
as cardiovascular disease, chronic pain, diabetes and Parkinson’s disease are associated 
with a high risk of depressive illness.1,2 The morbidity and mortality associated with 
depression are increased in older adults3 as older people are more likely to be physically 
frail and therefore vulnerable to serious consequences from self-neglect (e.g. life-
threatening dehydration or hypothermia) and immobility (e.g. venous stasis). Suicide is 
relatively more common in older people.4 Mortality is reduced by effective treatment of 
depression.5

A meta-analysis of placebo-controlled and antidepressant-controlled studies found a 
response rate of 51% in older patients,6 similar to that for the adult population.7 There 
is a common perception that older patients do not respond as well or as quickly to 
antidepressants as their younger counterparts,8 perhaps because of structural brain 
changes or higher rates of physical comorbidity.9 It may be that biological age is more 
relevant than chronological age.10 The presence of physical illness, as well as baseline 
anxiety and reduced executive functioning, is also associated with poorer treatment 
outcomes.11 Nonetheless, even in older people, it may still be possible to identify non-
responders as early as 4 weeks into treatment.12,13

A Cochrane review examined the efficacy and associated withdrawal rates of dif-
ferent classes of antidepressants in older people and found that SSRIs and tricyclics 
have similar efficacy, but TCAs are associated with higher withdrawal rates.14 A 
2022 population study found non-TCA antidepressants to have broadly similar 
effectiveness.15 In the UK, NICE guidance for depression in adults recommends start-
ing with an SSRI in the first instance (sertraline is commonly used first line in older 
people). When switching to another antidepressant, NICE recommends switching 
initially to a different SSRI or a better tolerated newer-generation antidepressant 
(this effectively indicates mirtazapine). Subsequently, an antidepressant of a different 
pharmacological class that may be less well tolerated is recommended, for example 
venlafaxine or lofepramine.16 The OTIMUM trial17 found that augmenting with ari-
piprazole or bupropion was better than switching to bupropion in ‘treatment-
resistant geriatric depression’.

Network meta-analysis suggests that quetiapine, duloxetine, agomelatine, imi-
pramine and vortioxetine have the highest efficacy in major depressive disorder in 
older people, although individual data are somewhat inconsistent.18 Two studies 
have found that, in older people who had recovered from an episode of depression 
and had received antidepressants for 2 years, over 60% relapsed within 2 years if 
antidepressant treatment was withdrawn.19,20 Some of this relapse may have been a 
result of the speed and method of antidepressant discontinuation.21 Deprescribing 
antidepressants in older people presents a particular conundrum. Effective treat-
ment should usually be continued, especially if depression was severe or recurrent. 
Ineffective treatment (i.e. was never effective or has become ineffective) should usually 
be withdrawn owing to the risk of adverse effects and interaction with polyphar-
macy regimens.22
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There is no ideal antidepressant in older people; all are associated with problems. 
TCAs are broadly considered to be agents of last resort owing to the increased risk of 
cardiac conduction abnormalities and because of anticholinergic effects. Although 
SSRIs are generally better tolerated than TCAs14 they do, however, increase the risk of 
gastrointestinal bleeds, particularly in the very old and those with established risk 
factors such as a history of bleeds or who are on treatment with an NSAID, steroid or 
warfarin. The risk of other types of bleed such as haemorrhagic stroke may also be 
increased23,24 (see Chapter 3). In older people, this increase in risk of stroke may per-
sist after cessation of antidepressants.25 Older people are also particularly prone 
to  develop hyponatraemia26 when starting SSRIs and most other antidepressants 
(see Chapter 3), as well as postural hypotension and falls27 (the clinical consequences 
of which may be increased by SSRI-induced osteopenia28). TCAs may also increase 
fracture risk.29

Table 6.8 summarises the use of antidepressants in older adults.
Trazodone was once widely used in elderly populations30 but sedation and postural 

hypotension may be dose limiting. It retains some utility in depression occurring in 
dementia.31 Agomelatine is effective in older patients, is well tolerated and has not been 
linked to hyponatraemia.32,33 Its use is limited by the need for frequent blood sampling 
to check LFTs. Vortioxetine and duloxetine have also been shown to be effective and 
reasonably well tolerated in the older person34 but the caveats related to SSRIs are rel-
evant here. A general practice database study found that, compared with SSRIs, ‘other 
antidepressants’ (venlafaxine, mirtazapine, etc.) were associated with a greater risk of a 
number of potentially serious adverse effects in the old (stroke/transient ischaemic 
attack [TIA], fracture, seizures, attempted suicide/self-harm) as well as increased all-
cause mortality.26 However, SSRIs showed the highest risk for falls and hyponatraemia. 
All classes of antidepressant were associated with an increased risk of a range of adverse 
outcomes compared with no use. The study was observational and so could not sepa-
rate the effect of antidepressants from any increased risk inherent in the group of 
patients treated with these antidepressants. Polysaturated fatty acids (fish oils) may be 
helpful in mild to moderate depression (compared with placebo),35 as may meman-
tine.36 Methylphenidate seems effective in older people37 and may be useful where a 
rapid onset of action is required. There is some evidence that esketamine and ketamine 
are rapidly effective in people over 65 (without worsening cognition).38,39

The effect of antidepressants on cognition in later life is still debated – some studies 
find antidepressants to worsen cognitive outcomes,40–42 others find no effect.43 The 
choice of antidepressant may affect the risk – highly anticholinergic medicines undoubt-
edly worsen cognition and are known to increase the likelihood of developing demen-
tia.44 Depression in dementia is probably best treated by cognitive or physical therapies 
rather than antidepressants.45 Antidepressants are of doubtful benefit.45–48 The same 
might be said for their use in the treatment of MCI in older people.49

Ultimately, choice is determined by the individual clinical circumstances of each 
patient, particularly physical comorbidity and concomitant medication (both pre-
scribed and ‘over the counter’).



Table 6.8  Antidepressants and older people.

Anticholinergic side 
effects (urinary retention, 
dry mouth, blurred 
vision, constipation)

Postural 
hypotension Sedation Weight gain

Safety in 
overdose Other side effects Drug interactions

Older tricyclics50 Moderate to severe with all 
TCAs
 
All can also cause central 
anticholinergic effects 
(confusion, impaired 
cognition)

All can cause 
postural 
hypotension
 
Dosage titration is 
required

Variable: from 
moderate with 
imipramine to 
profound with 
amitriptyline

All tricyclics can 
cause weight gain

All are toxic in 
overdose (seizures, 
cardiac 
arrhythmia)

Seizures, 
anticholinergic-induced 
cognitive impairment
 
Increased risk of bleeds 
with serotonergic drugs

Mainly 
pharmacodynamic: 
increased sedation 
with benzodiazepines, 
increased hypotension 
with diuretics, 
increased constipation 
with other 
anticholinergic drugs, 
etc.

Lofepramine Moderate, although 
constipation/sweating can 
be severe

Can be a problem 
but generally 
better tolerated 
than older 
tricyclics

Minimal Few data, but lack 
of spontaneous 
reports may 
indicate less 
potential than 
older tricyclics

Relatively safe Raised LFTs
 
Less likely to cause 
hyponatraemia than 
other TCAs and SSRIs

SSRIs50,51 Dry mouth with 
paroxetine – probably best 
avoided in older people

Unlikely, but an 
increased risk of 
falls is 
documented with 
SSRIs

Sometimes seen 
with paroxetine 
and fluvoxamine
 
Unlikely with the 
other SSRIs

Paroxetine and 
possibly 
citalopram may 
cause weight gain
 
Others are weight 
neutral

Safe with the 
possible 
exceptions of 
citalopram and 
escitalopram 
which have the 
greatest effect on 
QT. Still much less 
toxic than TCAs

GI effects and 
headaches, 
hyponatraemia, 
increased risk of bleeds 
in the older person 
(add gastroprotection if 
also on an NSAID or 
aspirin), orofacial 
dyskinesia with 
paroxetine, cognitive 
impairment,41 
interstitial lung 
disease52,53

Fluvoxamine, 
fluoxetine and 
paroxetine are potent 
inhibitors of several 
hepatic cytochrome 
enzymes (see 
Chapter 3). Sertraline 
is safer and citalopram, 
escitalopram and 
vortioxetine are safest.
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Others54,55 Minimal with mirtazapine, 
trazodone and venlafaxine*
 
Can be observed with 
reboxetine*
 
Duloxetine* – few effects
 
Agomelatine has no 
anticholinergic potential

Venlafaxine and 
duloxetine can 
cause 
hypotension at 
lower doses, but 
usually increase 
BP at higher 
doses
 
Occasional 
postural 
hypotension with 
trazodone
 
Dizziness 
common with 
agomelatine

Mirtazapine, 
mianserin and 
trazodone are 
sedative with 
significant 
hangover in older 
people
 
Venlafaxine, 
duloxetine have 
neutral effects
 
Agomelatine aids 
sleep

Highest risk with 
mirtazapine, 
although older 
people are not 
particularly prone 
to weight gain
 
Low incidence 
with agomelatine

Venlafaxine is 
more toxic in 
overdose than 
SSRIs, but safer 
than TCAs
 
Others are 
relatively safe

Insomnia and 
hypokalaemia with 
reboxetine
 
Nausea with 
venlafaxine and 
duloxetine
 
Weight loss and nausea 
with duloxetine
 
Possibly hepatotoxicity 
with agomelatine – 
monitor LFTs
 
Cognitive impairment 
reported with 
trazodone41 but may be 
no worse than other 
antidepressants56

 
Interstitial lung disease 
with SNRIs53

Duloxetine inhibits 
CYP2D6
 
Moclobemide and 
venlafaxine inhibit 
CYP450 enzymes. 
Check for potential 
interactions.
 
Reboxetine has a low 
interaction potential.
 
Agomelatine should 
be avoided in patients 
who take potent 
CYP1A2 inhibitors.

*Noradrenergic drugs may produce ‘anticholinergic’ effects via norepinephrine reuptake inhibition.
GI, gastrointestinal; TCA, tricyclic antidepressant.
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Covert administration of medicines within food and drink

This section deals with covert medication administration within UK law only. Other 
countries may have different laws pertaining to this area, or indeed no laws or official 
guidance.1

In mental health settings it is common for patients to refuse medication. People with 
psychiatric disorders may lack capacity to make an informed choice about whether 
medication will be beneficial to them or not. In these cases, the clinical team may con-
sider whether it would be in the patient’s best interests to administer medication cov-
ertly. This practice is known as covert administration of medicines. Guidance from the 
Royal Pharmaceutical Society and Royal College of Nursing2 and the Royal College of 
Psychiatrists3 has been published in order to protect patients from the unlawful and 
inappropriate administration of medication in this way. In the UK, the legal framework 
for such interventions is either the Mental Capacity Act (MCA)4 or, more rarely, the 
Mental Health Act (MHA).5

Assessment of mental capacity4,6,7

The assessment of capacity regarding medication is primarily a matter for the pre-
scriber, usually a doctor treating the patient,4,6 or less commonly a pharmacist or 
nurse. Nurses and allied health professionals who are not prescribers will also have 
to be mindful of their own codes of professional practice and should be satisfied that 
the doctor’s assessment is reasonable. The assessment must be made in relation to 
the particular treatment proposed as part of a covert medication care plan. Capacity 
can vary over time and the assessment should be made at the time of the proposed 
treatment. The assessment should be documented in the patient’s notes and recorded 
in the care plan. Assessment of capacity should be conducted in line with the MCA 
code of practice.

Guidance on covert administration

If a patient has the capacity to give a valid refusal to medication and is not detainable 
under the MHA, their refusal should be respected.

If a patient has the capacity to give a valid refusal and is either being treated under 
the MHA or is legally detainable under the Act, the provisions of the MHA with regard 
to treatment will apply (which are outside the scope of this chapter).

The administration of medicines to patients who lack the capacity to consent and 
who are unable to appreciate that they are taking medication (e.g. unconscious patients) 
should not need to be carried out covertly. However, some patients who lack the capac-
ity to consent would be aware of receiving medication if they were not deceived into 
thinking otherwise,7 for example a patient with moderate dementia who has no insight 
and does not believe they need to take medication but will take liquid medication if this 
is mixed with their tea without being aware of this. It is this group to whom this guid-
ance applies.

Treatment may be given to people who lack capacity if the treatment is in the patient’s 
best interests (Section  5, MCA4) and is proportionate to the harm to be avoided 
(Chapter 6.41, MCA Code of Practice7). So, there should be a clear expectation that the 
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patient will benefit from covert administration, and that this will avoid significant harm 
(either mental or physical) to the patient or others. The treatment must be necessary to 
save the patient’s life, to prevent deterioration in health or to ensure an improvement in 
physical or mental health.4,7

Covert administration must be the least restrictive option after trying all other 
options. An assessment should be carried out to understand why the person is refus-
ing to take their medicines. Alternative methods of administration (e.g. liquid formu-
lation) and trial of different approaches in nursing care (e.g. explaining to the patient 
about the medicines at the time they are administered or changing the time of admin-
istration to a time of day when the patient is more alert or less distressed) should be 
considered.8

The decision to administer medication covertly should not be made by a single indi-
vidual but through discussion with the multidisciplinary team caring for the patient and 
the patient’s relatives or informal carers. A Best Interests meeting should be held, except 
in urgent situations if the decision cannot wait, in which case a less formal decision can 
take place with a view to arranging a Best Interests meeting as soon as practicably pos-
sible. If it were determined at this meeting that the provision of covert medication 
would amount to a deprivation of liberty (where previously there was none), then an 
application for Deprivation of Liberty Safeguards (DoLS) authorisation should be 
made. Decisions regarding covert administration of medication should be carefully 
documented in the patient’s medical records with a clear management plan, including 
details of how the covert medication plan will be reviewed. This documentation must 
be easily accessible on viewing the person’s records and the decision should be subject 
to regular review.

It is not necessary to have a new Best Interests meeting each time there is a change in 
medication. However, when covert medication is first considered, healthcare profes-
sionals should consider what types of changes in medication may be anticipated in 
future and should agree on the thresholds of what changes may require a new Best 
Interests meeting. This management plan should be recorded in the patient’s notes. If 
significant changes that could cause adverse effects are envisaged, then a new meeting 
should be held before changes are made.

In deciding how often capacity assessments should be repeated, clinicians should 
follow the guidance within the practical guide to the MCA.6 If there is any evidence 
that the patient has regained capacity with regard to administration of their medica-
tion, an immediate capacity assessment must be done. Decisions in the patient’s best 
interest can no longer be made if they are under a DoLS authorisation for reasons 
including the administration of medication covertly; this part of the DoLS authorisa-
tion will no longer be valid and covert administration of medication must cease 
immediately.

Case law9,10 has dealt with the relationship between the use of covert medication 
and the need for a DoLS authorisation. A person is deprived of their liberty when they 
are under continuous supervision and control and are not free to leave. The adminis-
tration of covert medication will only in itself lead to a deprivation of liberty where 
that covert medication affects the person’s behaviour, mental health or it acts as a 
sedative to such an extent that it will deprive the person of their liberty. The use of 
covert medication within a care plan must be clearly identified within the DoLS assess-
ment and authorisation.
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When considering covert use of psychiatric medication the following must be 
considered:11

1.	 If the patient meets the criteria for the MHA, this must be used in preference to the 
MCA.

2.	 The MCA might be used to provide authority for covert medication for physical 
health whether or not the patient is detained under the MHA. The MCA can be 
used as authority for covert use of psychiatric medication in patients not under the 
MHA if the medication is necessary to prevent deterioration or ensure an improve-
ment in the patient’s mental health and it is in the person’s best interest to receive 
the drug. The usual procedures for covert medication, including documentation of 
capacity assessment, Best Interests meeting and pharmacist’s review, should be 
followed.

3.	 Caution is needed in the use of medication that may sedate or reduce a patient’s 
physical mobility, as use of such drugs may constitute a deprivation of liberty and 
require the patient to be under the DoLS framework. Documentation of whether 
the proposed use of a covert psychiatric drug constitutes a deprivation of liberty is 
important. Note that if a patient is found to lack capacity to consent to the admis-
sion and does not meet the criteria for detention under the MHA, DoLS should be 
used, so most in-patients who lack capacity to consent to medication will already 
be under the MHA or DoLS, although there may be some who can consent to 
admission but not to medication. However, even if the patient is already under the 
MHA or MCA as part of their admission, there still needs to be the same approach 
and considerations as documented here with regard to medication being given 
covertly.

Summary of process

The process for covert administration of medicines should include:

■■ The assurance that all efforts have been made to give medication openly in its normal 
form before considering covert administration.

■■ Assessment of capacity of the patient to make a decision regarding their treatment 
with medication. If the patient has capacity their wishes should be respected and 
covert medication not administered.

■■ A record of the examination of the patient’s capacity must be made in the clinical 
notes, and evidence for incapacity documented.

■■ If the patient lacks capacity there should be a Best Interests meeting which should be 
attended by relevant health professionals and a person who can communicate the 
views and interests of the patient (family member, friend or independent mental 
capacity advocate). These meetings can be held virtually. If the patient has an attorney 
appointed under the MCA for health and welfare decisions then this person should 
be present at the meeting.

■■ Those attending the meeting should ascertain whether the patient has made an 
‘advance decision’ refusing a particular medication or treatment which can be used to 
guide decision-making.
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■■ The Best Interests meeting should consider whether a formal legal procedure such as the 
MHA or DoLS is appropriate. Discussion of the indications and use of this legislation in 
the context of covert medication is outside the scope of this guidance but specialist psy-
chiatric and/or legal opinion should be sought in individual circumstances if necessary. 
However, the other considerations given here – including the involvement of pharmacy, 
the recording of medication being given covertly on the drug chart, the dispensing nurse 
ensuring the covert medication is taken by the patient and regular reviews – apply for all 
patients, whichever legal framework is being used to give medication covertly.

■■ Medication should not be administered covertly until a Best Interests meeting 
has been held. If the situation is urgent, it is acceptable for a less formal discussion 
to occur between carer/nursing staff, prescriber and family/advocate in order to 
make an urgent decision, but a formal meeting should be arranged as soon as 
possible.

■■ After the meeting, there should be clear documentation of the outcome of the meet-
ing. If the decision is to use covert administration of medication, a check should be 
made with the pharmacy to determine whether the properties of the medications are 
likely to be affected by crushing and/or being mixed with food or drink.12 The medi-
cation chart and electronic prescribing and medicines administration record should 
be amended to describe how the medication is to be administered.

■■ When the medication is administered in foodstuffs, it is the responsibility of the dis-
pensing nurse to ensure that the medication is taken. This can be facilitated by direct 
observation or by nominating another member of the clinical team to observe the 
patient taking the medication.

■■ A plan should be made to review on a regular basis the need for continued covert 
administration of medicines.

Additional information

■■ For patients in care homes, the NICE guideline ‘Managing medicines in care homes’ 
should be referred to.13,14 The basic principles of this NICE guidance are the same as 
the policy discussed in this section. Mental health practitioners have a duty to inform 
the care home manager if they suspect the correct procedures are not being followed 
as regards covert medication, and to discuss with their team leader possible safe-
guarding referral if the home manager does not act on their advice. The role of mental 
health teams supporting care homes is to support the care homes and prescriber (usu-
ally GP) in carrying out this guidance. For patients with complex mental health needs, 
it may be appropriate that they attend or contribute to the Best Interests meeting. 
However, it should be the prescriber (usually the GP), care home staff and care home 
pharmacist who manage the process.

■■ There are no specific restrictions to state that relatives or other informal carers can-
not give medication covertly and in certain cases it may be acceptable as long as they 
have been advised to do so by a health professional (e.g. GP) and all standards of the 
policy have been met.

Figure  6.2 provides an algorithm for determining whether or not to administer 
medicines covertly.
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Reason established
and resolved

Give medication
as normal

DO NOT GIVE:
Seek alternative

preparation 

Unable to resolve

USE ALTERNATIVE

No

No

No

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Establish why the patient
does not want to take medication

Is medication essential?

Is there a viable 
alternative?

Does the patient have
mental capacity?

Yes

Is there a Lasting Power
of  Attorney (LPA)* or
Advance  Decision to
Refuse Treatment (ADRT)?

DO NOT GIVE

DO NOT GIVE

DO NOT GIVE

Does attorney or ADRT
prevent or conflict with 
treatment plan 
medication?

Have pharmacy confirmed
how to give covertly?

Give medication covertly
(ensure covert medication

care plan is in place)

Document and review
regularly

*LPA covering health and welfare decisions.
 NB Any deprivation of liberty would need to be authorised by a legal framework,
 e.g. Mental Health Act, Deprivation of Liberty Safeguards or Court of Protection, as appropriate.

No

Figure 6.2  Flow chart for the use of covert medication.
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A guide to medication doses of commonly used psychotropics in older 
adults, [1] / National Institute for Health and Care Excellence (NICE).

Drug
Specific indication/
additional notes Starting dose

Usual maintenance 
dose

Maximum dose 
in elderly

Antidepressants

Agomelatine Depression
 
Monitor LFTs
 
Data suggest agomelatine 
is not effective in patients 
>75 years

25mg nocte 25–50mg daily 50mg nocte

Bupropion2 Depression Immediate release 
tablets: 100mg bd2

 
Sustained release 
tablets (SR): 
150mg once daily2

 
Extended-release 
tablets (XL): 
150mg once daily2

May increase to 
100mg tds after 
3 days2

 
May increase dose to 
150mg SR twice daily 
after 3 days2

 
May increase dose to 
300mg XL once daily 
after at least 4 days2

300mg/day*
 
Consider reduced 
dosage and/or 
dosage frequency 
in patients with a 
CrCl <90mL/min2

Bupropion and 
dextromethorphan3

Depression
 
Each tablet contains 
45mg dextromethorphan 
hydrobromide (equivalent 
to 32.98mg 
dextromethorphan base) 
in an immediate-release 
formulation and 105mg 
bupropion hydrochloride 
(equivalent to 91.14mg 
bupropion base) in an XL 
formulation.3

1 tablet mane3 1 tablet bd (at least  
8 hours apart; dose 
can be increased to 
bd after 3 days)3

 
Reduced dosage of  
1 tablet mane is 
recommended for 
patients with 
moderate kidney 
impairment (eGFR 
30–59mL/
min/1.73m2), those 
known to be poor 
CYP2D6 metabolisers 
and when  
co-administered  
with strong 
CYP2D6 inhibitors. 
Concomitant use 
with strong 
CYP2B6 inducers 
should be avoided.

1 tablet bd3

Citalopram Depression/anxiety 
disorder

10mg mane 10–20mg mane 20mg mane

Clomipramine Depression/phobic and 
obsessional states

10mg nocte
(dose increases 
should be cautious)

30–75mg daily4 
should be reached 
after about 10 days.

75mg daily4
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Drug
Specific indication/
additional notes Starting dose

Usual maintenance 
dose

Maximum dose 
in elderly

Desvenlafaxine5 Major depression
 
No formal 
recommendations are 
available for dosing in 
older adults.5 However, 
possible reduced renal 
clearance of 
desvenlafaxine should be 
considered when 
determining an 
appropriate dose.

50mg daily
 
Dosage in renal 
impairment:
CrCl 50–80mL/
min: no dosage 
adjustment needed
CrCl 30–50mL/
min: 50mg daily is 
recommended 
daily and max. 
dose
CrCl <30mL/min or 
ESRD: 50mg every 
other day is 
recommended 
daily and max. 
dose

50mg daily Usual dose 50mg/
day
 
Max. dose 400mg 
daily5 however no 
additional benefit 
was demonstrated 
at doses >50mg/
day and adverse 
reactions and 
discontinuations 
were more 
frequent at higher 
doses.

Duloxetine Depression/anxiety 
disorder

30mg daily* 60mg daily 120mg daily6

(caution as 
limited data in 
elderly for this 
dose)

Escitalopram Depression/anxiety 
disorder

5mg mane 5–10mg mane 10mg mane

Fluoxetine Depression/anxiety 
disorder
 
Caution as long half-life 
and inhibitor of several 
CYP enzymes

20mg mane 20mg mane 40mg mane 
usually (but 60mg 
can be used)

Lofepramine Depression 35mg nocte* 70mg nocte* 140mg nocte or in 
divided doses* 
(occasionally 
210mg nocte 
required)

Mirtazapine Depression 7.5mg nocte or 
usually 15mg 
nocte*

15–30mg nocte 45mg nocte

Sertraline Depression/anxiety 
disorder

25–50mg mane 
(25mg can be 
increased to 50mg 
mane after 
1 week)

50–100mg mane* 100mg 
(occasionally up to 
150mg mane)*

Trazodone Depression 100mg daily in 
divided doses or as 
a single night time 
dose7

100–200mg daily* 300mg daily7

(Continued )



702 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 6

Drug
Specific indication/
additional notes Starting dose

Usual maintenance 
dose

Maximum dose 
in elderly

Agitation in dementia
 
Avoid single doses 
>100mg

25mg bd* 25–100mg daily* 200mg daily* (in 
divided doses)

Venlafaxine Depression/anxiety 
disorder
 
Monitor BP on initiation

37.5mg mane 
(increased to 75mg 
XL mane after 
1 week)*

75–150mg (XL) 
mane*

150mg daily 
(occasionally 
225mg daily is 
necessary)*

Vortioxetine8 Major depressive disorder
 
Vortioxetine is extensively 
metabolised in the liver, 
primarily by CYP2D6 and 
to a minor extent by 
CYP3A4/5 and CYP2C9. 
Co-administration of 
certain drugs may need 
to be avoided or dosage 
adjustments may be 
necessary; review drug 
interactions.

5mg daily 5–10mg daily 10mg daily
 
Caution advised in 
≥65 years with 
doses >10mg daily 
for which data are 
limited8

Antipsychotics†

Amisulpride Chronic schizophrenia 50mg daily* 100–200mg daily* 400mg daily9 
(caution >200mg 
daily)*

Late life psychosis 25–50mg daily* 50–100mg daily* 
(increase in 25mg 
steps)

200mg daily10 
(caution >100mg 
daily)*

Agitation/psychosis in 
dementia
 
Caution QTc prolongation

25mg nocte11 25–50mg daily11 50mg daily11

Aripiprazole Schizophrenia, mania 
(oral)

5mg mane* 5-15mg daily* 20mg mane*

Control of agitation (IM 
injection)

5.25mg* 5.25–9.75mg* 15mg daily* 
(combined oral + 
IM)

Brexpiprazole12 Schizophrenia12

 
Metabolism is primarily 
mediated by CYP3A4 and 
CYP2D6.  
Co-administration of 
certain drugs may need 
to be avoided or dosage 
adjustments may be 
necessary.

0.5mg once daily On day 5 may 
increase to 1mg once 
daily
 
On day 8 may further 
increase to 2mg daily
 

4mg daily
 
Max. 3mg/day if 
CrCl <60mL/min, 
including ESRD12
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Drug
Specific indication/
additional notes Starting dose

Usual maintenance 
dose

Maximum dose 
in elderly

Further titration may 
be made weekly in 
1mg increments 
based on response 
and tolerability. 
Recommended 
range: 2–4mg once 
daily12

Depression (adjunctive 
treatment)

0.5 once daily12 Target dose 2mg 
once daily. Titrate 
dosage at weekly 
intervals based on 
response and 
tolerability.12

3mg/day12

 
Max. 2mg/day if 
CrCl <60mL/min, 
including ESRD12

Agitation in Alzheimer’s 
disease

0.5mg once daily12 On day 8 increase 
dose to 1mg once 
daily for an additional 
7 days.
 
On day 15 increase to 
2mg po once daily, 
the recommended 
target dose.
 
May increase to 3mg 
once daily after at 
least 14 more days 
based on clinical 
response and 
tolerability.12

3mg/day12

 
Max. 2mg/day if 
CrCl <60mL/min, 
including ESRD12

Cariprazine13 Schizophrenia
 
Cariprazine and its major 
active metabolites are 
highly protein bound and 
extensively metabolised 
by CYP3A4 and, to a 
lesser extent, by CYP2D6. 
Co-administration of 
certain drugs may need 
to be avoided or dosage 
adjustments may be 
necessary; review drug 
interactions.

1.5mg once daily13 May increase to 3mg 
once daily on day 2
 
Make further dose 
adjustments in 1.5mg 
increments based on 
response and 
tolerability.13

 
Effective range: 
1.5–6mg po once 
daily14

6mg/day14

(Continued )
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Drug
Specific indication/
additional notes Starting dose

Usual maintenance 
dose

Maximum dose 
in elderly

Mania or mixed episodes 
of bipolar disorder

1.5mg once daily14 May increase to 3mg 
once daily on day 2
 
Adjust dose by 
1.5–3mg/day based 
on clinical response 
and tolerability
 
Usual dose:  
3–6mg/day14

6mg/day for acute 
mania14

Bipolar depression and 
adjunctive treatment of 
major depressive disorder

1.5mg once daily14 May increase dose to 
3mg/day after 
2 weeks based on 
clinical response and 
tolerability14

3mg/day14

BPSD Dose not yet established14

Clozapine Schizophrenia 6.25–12.5mg 
daily,15,16 increased 
by no more than 
6.25–12.5mg once 
or twice a week15

50–100mg daily15,16 100mg daily15,16

Parkinson’s related 
psychosis

6.25mg daily17 25–37.5mg daily17 50mg daily17

IM injection The oral bioavailability of clozapine is about half that of the IM 
injection (e.g. 50mg daily of the IM injection is roughly equivalent 
to 100mg daily of the tablets/oral solution). After each injection 
has been given the patient must be observed every 15 minutes 
for the first 2 hours to check for excess sedation.
 
NB If IM lorazepam is required, leave at least 1 HOUR between 
administration of IM clozapine and IM lorazepam.

Iloperidone No formal recommendations are available for dosing in older adults18

Lumateperone19 Schizophrenia 42mg daily 
(equivalent to 60mg 
lumateperone 
tosylate)
 
Dose titration not 
required

42mg daily 42mg daily

Lurasidone Schizophrenia 37mg once daily 
(or 18.5mg daily 
when given with 
concomitant 
moderate 
CYP3A4 inhibitors, 
max. dose 74mg 
once daily)
 

18.5–111mg daily20 Limited data on 
higher doses used 
in older adults. No 
data are available 
in elderly people 
treated with 
148mg. Caution 
should be exercised 
when treating 
patients ≥65 years 
of age with higher 
doses.20
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Drug
Specific indication/
additional notes Starting dose

Usual maintenance 
dose

Maximum dose 
in elderly

Dosing for elderly 
with normal renal 
function (CrCl 
≥80mL/min) is 
the same as for 
adults with 
normal renal 
function. In 
diminished renal 
function, dose 
adjustments may 
be required 
according to their 
renal function 
status.20

Olanzapine Schizophrenia 2.5mg nocte* 5–10mg daily* 15mg nocte16

Agitation/psychosis in 
dementia

2.5mg nocte* 2.5–10mg daily* 10mg nocte* 
(optimal dose is 
5mg daily)16

Olanzapine and 
samidorphan

No formal recommendations are available for dosing in older adults.21

Pimavanserin22,23 Treatment of 
hallucinations and 
delusions associated with 
Parkinson’s disease 
psychosis

34mg daily (or 
10mg daily if 
co-administered 
with strong 
CYP3A4 inhibitors)
 
Dose titration not 
required

34mg daily (or 10mg 
daily if co-
administered with 
strong 
CYP3A4 inhibitors)

34mg daily (or 
10mg daily if 
co-administered 
with strong 
CYP3A4 inhibitors)
 
Monitor patients 
for reduced 
efficacy if used 
concomitantly with 
strong 
CYP3A4 inducers.

Quetiapine Schizophrenia 12.5–25mg daily16 75–125mg daily15 200–300mg daily16

Agitation/psychosis in 
dementia

12.5–25mg daily* 50–100mg daily* 100–300mg daily16

Risperidone Psychosis 0.5mg bd 
(0.25–0.5mg daily 
in some cases)16

1–2.5mg daily15 4mg daily

Late-onset psychosis 0.5mg daily* 1mg daily* 2mg daily* 
(optimal dose is 
1mg daily)

Agitation/psychosis in 
dementia

0.25mg daily* or 
bd

0.5mg bd 2mg daily (optimal 
dose is 1mg daily)16

(Continued )
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Drug
Specific indication/
additional notes Starting dose

Usual maintenance 
dose

Maximum dose 
in elderly

Haloperidol Psychosis/mania 
associated with bipolar 
disorder/delirium

0.25–0.5mg daily15 1–3.5mg daily15 Caution >3.5mg – 
assess tolerability 
and ECG
 
Max. 5mg/day 
(oral)
 
Max. 5mg/day (IM)
 
Doses >5mg/day 
should only be 
considered in 
patients who have 
tolerated higher 
doses and after 
reassessment of 
the patient’s 
individual 
benefit–risk profile

Agitation
 
Avoid in older adults 
(except in delirium) owing 
to risk of QTc 
prolongation.

0.25–0.5mg daily* 0.5–1.5mg daily or 
bd

Long-acting conventional antipsychotic drugs†

Flupentixol 
decanoate

Test dose: 5–10mg After at least 7 days 
of test dose: 
10–20mg every 
2–4 weeks*
 
Dose increased 
gradually according 
to response and 
tolerability in steps of 
5–10mg every 
2 weeks*

40mg every 
2 weeks* (extend 
frequency to every 
3-–4 weeks if EPSE 
develop)
 
Occasionally up to 
50 or 60mg every 
2 weeks* may be 
used if tolerated

Fluphenazine 
decanoate

Caution – high risk of 
EPSE

Test dose: 6.25mg After 4–7 days of test 
dose: 12.5–25mg 
every 2-4 weeks
 
Dose increased 
gradually according 
to response and 
tolerability in steps of 
12.5mg every 
2–4 weeks*

50mg every 
4 weeks*

Haloperidol 
decanoate

Risk of EPSE and QTc 
prolongation

No test dose
 
12.5–25mg every 
4 weeks

12.5–25mg every 
4 weeks

50mg every 
4 weeks*

Pipotiazine 
palmitate

Test dose: 5–10mg 25–100mg every 
4 weeks

100mg every 
4 weeks*

Zuclopenthixol 
decanoate

Test dose: 
25–50mg

After at least 7 days 
of test dose: 
50–200mg every 
2–4 weeks*

200mg every 
2 weeks*
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Drug
Specific indication/
additional notes Starting dose

Usual maintenance 
dose

Maximum dose 
in elderly

Long-acting atypical antipsychotic drugs†

Aripiprazole 
(long-acting 
injection24)

One injection start
 
No detectable effect of 
age on 
pharmacokinetics24

One injection of 
400mg and 
continue 
treatment with 
oral dose 
10–20mg/day for 
14 days
 
One injection of 
300mg in frail 
individuals or poor 
metabolisers of 
CYP2D6 (and 
continue with 
prescribed oral 
dose for 14 days)
 
One injection of 
200mg used for 
patients known to 
be CYP2D6 poor 
metabolisers or 
concomitantly use 
a strong 
CYP3A4 inhibitor 
(and continue 
with prescribed 
oral dose for 
14 days)

400mg monthly 
(reduce to 300mg/
month if adverse 
effects)
 
300mg monthly in 
frail individuals or 
poor metabolisers of 
CYP2D6

400mg monthly 
(reduce to 300mg/
month if adverse 
effects)
 
300mg monthly in 
frail individuals or 
poor metabolisers 
of CYP2D6

Two injection start
(two injection start not to 
be used in patients who 
are known to be CYP2D6 
poor metabolisers and 
concomitantly use a 
strong CYP3A4 inhibitor)

Two separate 
injections of 
400mg at separate 
injection sites 
along with one 
10–20mg dose of 
oral aripiprazole
 
Two injections of 
300mg in frail 
individuals or poor 
metabolisers of 
CYP2D6 (along 
with one single 
dose of the 
previous prescribed 
dose of oral 
aripiprazole)

400mg monthly 
(reduce to 300mg/
month if adverse 
effects)
 
300mg monthly in 
frail individuals or 
poor metabolisers of 
CYP2D6

400mg monthly 
(reduce to 300mg/
month if adverse 
effects)
 
300mg monthly in 
frail individuals or 
poor metabolisers 
of CYP2D6

(Continued )
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Drug
Specific indication/
additional notes Starting dose

Usual maintenance 
dose

Maximum dose 
in elderly

Olanzapine 
pamoate25

Has not been systematically studied in elderly patients (>65 years). Not recommended for 
treatment in the elderly population unless a well-tolerated and effective dose regimen using 
oral olanzapine has been established. A lower starting dose (150mg/4 weeks) is not 
routinely indicated but should be considered for those 65 and over when clinical factors 
warrant. Not recommended to be started in patients >75 years.

Paliperidone 
palmitate

Dose based on renal 
function
 
Because elderly patients 
may have diminished 
renal function, they are 
dosed as in mild renal 
impairment even if tests 
show normal renal 
function.*

Loading doses:
day 1: 100mg
day 8: 75mg
(lower loading 
doses may be 
appropriate in 
some)*

25–100mg monthly* 100mg monthly*

Paliperidone 
palmitate 
3-monthly injection

Dose based on renal 
function
 
Because elderly patients 
may have diminished 
renal function, they are 
dosed as in mild renal 
impairment even if tests 
show normal renal 
function.*

If the last dose of 
1-monthly 
paliperidone 
palmitate 
injectable is:
50mg
75mg
100mg

Initiate the 3-monthly 
injection at the 
following doses:
  

175mg
263mg
350mg
 
(There is no 
equivalent dose for 
the 25mg dose of 
1-monthly 
paliperidone 
palmitate injection).26

350mg 3-monthly*

Paliperidone 
palmitate 
6-monthly 
injection27

Dose based on renal 
function
 
Because elderly patients 
may have diminished 
renal function, they are 
dosed as in mild renal 
impairment even if tests 
show normal renal 
function.*

Patients adequately 
treated with 
1-monthly 
paliperidone 
palmitate injection 
100mg (preferably 
for 4 months or 
more) or 
3-monthly 
paliperidone 
palmitate injection 
at 350mg (for at 
least one injection 
cycle) may be 
transitioned to 
6-monthly 
paliperidone 
palmitate injection 
700mg

700mg every 
6 months*
 
There are no 
equivalent doses of 
6-monthly 
paliperidone 
palmitate for the 25, 
50 or 75mg doses of 
1-monthly injection, 
nor for the 175 or 
263 mg 3-monthly 
injection.

700mg every 
6 months*
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Drug
Specific indication/
additional notes Starting dose

Usual maintenance 
dose

Maximum dose 
in elderly

Risperidone 
long-acting 
injection

Monitor renal function 25mg every 
2 weeks

25mg every 2 weeks 25mg every 
2 weeks
 
Consider 37.5mg 
every 2 weeks in 
patients treated 
with oral 
risperidone doses 
>4mg/day28

Mood stabilisers

Carbamazepine Bipolar disorder
 
Caution – drug 
interactions
 
Check LFTs, FBC and  
U Es; consider checking 
plasma levels.

50mg bd or 
100mg bd*

200–400mg/day* 600–800mg/day*

Lamotrigine Bipolar disorder (titration 
as in young adults)
 
Check for interactions 
and make appropriate 
dose alterations (see 
BNF).

25mg daily 
(monotherapy)

Increase by 25mg 
steps every 14 days

200mg/day*

25mg on alternate 
days (if with 
valproate)

Increase by 25mg 
steps every 14 days

100mg/day*

50mg daily (if with 
carbamazepine)

Increase by 50mg 
steps every 14 days

100mg bd*

Lithium carbonate 
modified release

Bipolar disorder
 
Mania/depression
 
Caution – drug 
interactions
 
Check renal and thyroid 
function and regularly 
monitor plasma levels.

100–200mg 
nocte*

200–600mg daily* 600–1200mg daily 
(aim for plasma 
levels 
0.4–0.7mmol/L in 
elderly)29

Sodium valproate Bipolar disorder
 
Check LFTs and consider 
checking plasma levels.

Sodium valproate: 
100–200mg bd*
 
Semi-sodium 
valproate: 250mg 
daily or bd*

Sodium valproate: 
200–400mg bd*
 
Semi-sodium 
valproate: 500mg to 
1g daily*

Sodium valproate: 
400mg bd*
 
Semi-sodium 
valproate: 1g 
daily*

Agitation in dementia 
(not licensed and not 
recommended)
 
Check response, 
tolerability and plasma 
levels for guide.

Sodium valproate: 
50mg bd (liquid) or 
100mg bd*

Sodium valproate: 
100–200mg bd*

Sodium valproate: 
200mg bd*

(Continued )
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Drug
Specific indication/
additional notes Starting dose

Usual maintenance 
dose

Maximum dose 
in elderly

Anxiolytics/hypnotics

Clonazepam Agitation 0.5mg daily 1–2mg/day* 4mg/day*

Daridorexant30 Insomnia
 
Taken within 30 minutes 
before going to bed, with 
at least 7 hours remaining 
prior to planned 
awakening

25mg nocte 25–50mg nocte 50mg nocte

Diazepam Agitation 1mg tds 1mg tds* 7.5–15mg/day in 
divided doses (for 
anxiety)

Lemborexant31 Insomnia 5mg nocte (take 
no more than once 
per night, 
immediately before 
bed)

5–10mg nocte 10mg nocte
 
Elderly are at a 
higher risk of falls. 
Caution when 
using doses >5mg 
in patients ≥65 
years old
 
The maximum 
recommended 
dose is 5mg  
nocte when 
co-administered 
with weak CYP3A 
inhibitors or in 
moderate hepatic 
impairment (avoid 
in severe hepatic 
impairment).

Lorazepam PRN only – avoid regular 
use due to short half-life 
and risk of dependence

0.5mg daily 0.5–2mg daily* 2mg/day

Melatonin Insomnia – short-term 
use (up to 13 weeks)

2mg (modified 
release) once daily 
(1–2 hours before 
bedtime)

2mg once daily Occasionally 
10mg/day 
(modified release) 
has been used 
successfully in 
dementia

Pregabalin Generalised anxiety 
disorder
 
Dose adjustment based 
on renal function (see 
product information)32

Usually 25mg bd 
(increase by 25mg 
bd weekly)
 
Up to 75mg bd (if 
healthy and normal 
renal function)

Usually 150mg daily*
 
Up to 150mg bd  
(if healthy and 
normal renal 
function)

150–300mg/day*
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Drug
Specific indication/
additional notes Starting dose

Usual maintenance 
dose

Maximum dose 
in elderly

Zolpidem Insomnia (short-term 
use – up to 4 weeks)

5mg nocte 5mg nocte 5mg nocte

Zopiclone Insomnia (short-term use 
– up to 4 weeks)

3.75mg nocte 3.75–7.5mg nocte 7.5mg nocte

Where no references were given the British National Formulary (BNF) October 20231 was used.
*There is no specific information available in the literature for these drug doses in elderly patients. The doses stated 
are a guide only. Where there are no data, the maximum doses are conservative and may be exceeded if the drug is 
well tolerated and following clinician’s assessment.
†NB All antipsychotic drugs contain warnings for increased mortality in elderly patients with dementia.
bd, twice a day; BPSD, behavioural and psychological symptoms of dementia; CrCl, creatinine clearance; eGFR, esti-
mated glomerular filtration rate; EPSE, extrapyramidal side effects; ESRD, end-stage renal disease; mane, in the morn-
ing; nocte, at night; po, by mouth; prn, as required; tds, three times a day.
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Chapter 7

Drug choice in pregnancy

A ‘normal’ outcome to pregnancy can never be guaranteed. The spontaneous abortion 
rate in confirmed early pregnancy is 10–20%, and the risk of major malformation in 
the newborn is 2–3% (approximately 1 in 40 pregnancies).1 Lifestyle factors, such as 
smoking cigarettes, poor diet and drinking alcohol during pregnancy, can have adverse 
consequences for the fetus. Pre-pregnancy obesity increases the risk of neural tube 
defects and is associated with risk factors for the mother.

Psychiatric illness during pregnancy is an independent risk factor for congenital mal-
formations, stillbirths and neonatal deaths2 and perinatal mental disorders are associ-
ated with a broad range of negative child outcomes, many of which can persist into late 
adolescence.3 Severe mental illness is also associated with increased risk of obstetric 
near misses (life-threatening obstetric complications).4

The safety of psychotropics in pregnancy cannot be clearly established because robust, 
prospective trials are unethical and long-term observational studies are challenging to 
undertake. Data are derived from database studies (many of which fail to control for con-
founders such as the impact of maternal mental illness, use of illicit drugs and alcohol, smok-
ing, obesity and other medications), limited prospective data from teratology information 
centres and published case reports. For many drugs, the perceived association or otherwise 
with adverse outcomes changes over time, as more information is gathered and analysed.

The patient’s view of risks and benefits has paramount importance and needs to be 
informed by up-to-date evidence. Clinicians should be aware of the importance of pre-
scribing medication to women with a severe mental illness. Perinatal suicides are notable 
for being associated with lack of active treatment, specifically the lack of treatment with 
psychotropic medication.5 The American College of Obstetricians and Gynecologists 
(ACOG) warns against withholding or discontinuing medications for mental health 
conditions because of pregnancy or lactation status alone.6

Box 7.1 provides a brief summary of the relevant issues and evidence available in 
early 2024.

Prescribing in pregnancy 
and breastfeeding
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Box 7.1  General principles of prescribing in pregnancy

In all women of child-bearing potential

■■ Always discuss the possibility of pregnancy – half of all pregnancies are unplanned7

■■ Avoid using drugs that are contraindicated during pregnancy (notably valproate, topiramate 
and carbamazepine). If use of these drugs is unavoidable then women should be made fully 
aware of their teratogenic properties even if not planning pregnancy. In addition, the prescriber 
should confirm the presence of an effective and stable long-term contraceptive plan

If mental illness is newly diagnosed in a pregnant woman

■■ Consider non-pharmacological interventions
■■ Try to avoid all drugs in the first trimester (when major organs are being formed) unless benefits 
clearly outweigh risks (i.e. if non-drug treatments are not effective/appropriate)

■■ Use an established drug and use the lowest effective dose
■■ Review current medication regimen to ensure there is a clear indication for each drug and that 
ineffective drugs are stopped

If a woman taking psychotopic drugs is planning a pregnancy

■■ Consideration should be given to discontinuing treatment if the woman is well and at low risk 
of relapse, after a careful review of her history

■■ Discontinuation of treatment for women with severe mental illness (SMI) and at a high risk of 
relapse is generally unwise but consideration should be given to switching to a low-risk drug. 
However, be aware that switching drugs may increase the risk of relapse. Any changes must be 
made with caution and considered in the context of the woman’s illness history and previous 
response to treatment

■■ Drug-induced hyperprolactinaemia may prevent pregnancy. Consider switching to an alternative 
drug if hyperprolactinaemia occurs and a pregnancy is planned

■■ For women with SMI, pre-conception advice from a perinatal psychiatrist should be sought to 
ensure that women are aware of their risk of relapse in the perinatal period and are able to 
discuss a prospective perinatal care plan

If a woman taking psychotropic medication discovers that she is pregnant

■■ Abrupt discontinuation of treatment post-conception is unwise for women with SMI and at a 
high risk of relapse. Relapse may ultimately be more harmful to the mother and child than 
continued, effective drug therapy

■■ Consider continuing with current (effective) medication rather than switching, to minimise the 
risk of relapse and the number of drugs to which the fetus is exposed

■■ Valproate (if prescribed as a mood stabiliser) must be stopped immediately
■■ Early pregnancy can be associated with noticeable changes in mood, therefore it may be 
necessary to review the medication plan at this stage to ensure symptoms are well controlled

If the patient smokes (smoking is more common in pregnant women with psychiatric 
illness8)

■■ Smoking has been associated with the greatest proportion of excess risk of poor pregnancy 
outcomes9

■■ Always encourage switching to nicotine replacement therapy. Referral to smoking cessation 
services is mandated by NICE in the UK

■■ Vaping is probably safer than tobacco smoking but is not without risk. Nicotine replacement is 
probably safer than vaping10

■■ Stopping smoking can increase plasma levels of certain drugs (e.g. clozapine)
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Psychosis during pregnancy and postpartum

Pregnancy does not protect against psychotic relapse and psychosis during pregnancy 
predicts postpartum psychosis.13 The incidence of postpartum psychosis is 0.1–0.25% 
in the general population (around 1–2 psychiatric hospitalisations per 1000 births). 
Women with bipolar disorder have an increased risk of postpartum psychosis with 
around one in five experiencing a psychotic relapse postpartum.14 There is a high risk 
of relapse in women with a family history of postpartum psychosis or a personal his-
tory of postpartum psychosis.15 The risk of postpartum psychosis for women with a 
previous episode of illness, a diagnosis of bipolar disorder type 1 or schizoaffective 
disorder, and genetic loading for postpartum psychosis, bipolar 1 or schizoaffective 
disorder, can be as high as 50%. The mental health of the mother in the perinatal period 
influences fetal well-being, obstetric outcome and child development. The risks of not 
treating psychosis include harm to the mother and harm to the fetus or neonate (ranging 
from neglect to infanticide).

First-generation antipsychotics

■■ Some specific malformations have been reported with individual agents. However, 
first-generation antipsychotics (FGAs) are unlikely to be major teratogens.16

■■ Most initial data originated from studies that included primarily women with 
hyperemesis gravidarum (a condition associated with an increased risk of congenital 
malformations) treated with low doses of phenothiazines. The modest increase in risk 
identified in some of these studies, along with the absence of clear clustering of con-
genital abnormalities, suggested that the condition being treated may be responsible 
rather than drug treatment.

■■ In a large American study including over a million women, no meaningful increase in 
the risk of major malformations or cardiac malformations was seen in 733 women 
prescribed an FGA.17 A 2023 study of nearly 6.5 million women (6371 prescribed an 
FGA) in the USA and Nordic countries found that antipsychotics were not major 

In all pregnant women

■■ Ensure that parents are as involved as possible in all decisions
■■ Prescribe as few drugs as possible (both simultaneously and in sequence) and use the lowest 
effective dose

■■ Be prepared to adjust doses as pregnancy progresses and drug handling is altered. Dose 
increases are frequently required in the third trimester11 when blood volume expands by around 
30%. Plasma level monitoring may be helpful, where available. Hepatic enzyme activity also 
changes markedly during pregnancy. CYP2D6 activity is increased by almost 50% by the end of 
pregnancy while the activity of CYP1A2 is reduced by up to 70%12

■■ For patients with SMI, discuss with the patient a referral to specialist perinatal services
■■ Ensure adequate fetal screening by liaison with obstetric services
■■ Be aware of potential problems with individual drugs around the time of delivery
■■ Inform the obstetric team of psychotropic use and possible complications and where appropriate 

liaise with the neonatology team
■■ Monitor the neonate for withdrawal effects after birth
■■ Document all decisions (including the plan for medication)
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teratogens. In the same study, the authors reported an observed increased risk of 
cardiac malformations with (the rarely used) chlorprothixene, which the authors 
suggest should be viewed as a safety signal for further study.18

■■ There may be an association between haloperidol and limb defects (based on a small 
number of cases) but, if real, the risk is likely to be extremely low and it has not been 
replicated in larger studies.

■■ An increased risk of gestational diabetes19 and possibly preterm birth20 has been 
reported. A prospective study that included 284 women who took an FGA during 
pregnancy concluded that preterm birth and low birth weight were more common 
with FGAs than second-generation antipsychotics (SGAs) (or no antipsychotic expo-
sure).21 In addition to this, 20% of neonates exposed to an FGA in the last week of 
gestation experienced early somnolence and jitteriness.

■■ A higher risk of postpartum bleeding in vaginal delivery and a higher placenta to 
birth weight ratio has been reported.22

■■ Neonatal dyskinesia has been reported with FGAs.23

■■ Neonatal jaundice has been reported with phenothiazines.24

■■ An increased risk (greater in late pregnancy exposure) of neonatal withdrawal symp-
toms, neurological disorders and persistent pulmonary hypertension has been 
reported. The absolute risk is low, and the effects appear to be predominantly mild 
and transient.25 Prolonged neonatal hospital stay after birth has been reported.22

Second-generation antipsychotics

■■ Some specific malformations have been reported with individual agents. However, 
SGAs are unlikely to be major teratogens.16

■■ In a large American study, no meaningful increase in the risk of major malformations 
or cardiac malformations was seen in 9258 women prescribed an SGA. In this same 
study a small increase in absolute risk of malformations was seen with risperidone. 
The authors suggested that this particular finding should be interpreted with caution 
and be seen as a possible safety signal that requires further investigation.17 In a sepa-
rate study of 214 women taking an SGA, the absolute risk of major malformation was 
estimated to be 1.4% (1.1% in the control group).17 Another American study which 
analysed data from the National Birth Defects Prevention Study reported an associa-
tion between SGA use in early pregnancy and conotruncal heart defects, tetralogy of 
Fallot, anorectal atresia/stenosis and gastroschisis. The study included over 22,000 
cases and over 11,000 controls. Notably (and this may explain the findings in relation 
to SGAs), women exposed to SGAs were more likely to report pre-pregnancy obesity, 
illicit drug use, smoking and alcohol use and use of other psychiatric medications dur-
ing pregnancy.26 A 2023 study of nearly 6.5 million women (21,751 prescribed an 
SGA) in the USA and Nordic countries reported that antipsychotics were not major 
teratogens. In the same study there was an observed increased risk of oral clefts with 
olanzapine and gastroschisis and brain anomalies with all SGAs, which the authors 
suggested should be viewed only as safety signals for further study.18

■■ A prospective study of 561 women who took an SGA during pregnancy concluded 
that SGA exposure was associated with increased birth weight, a modestly increased 
risk of cardiac septal defects (possibly due to screening bias or co-exposure to selective 
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serotonin reuptake inhibitors [SSRIs]) and, as with FGAs, withdrawal effects in 15% 
of neonates.20

■■ Available data do not suggest that lurasidone is a major teratogen.27

■■ Olanzapine has been associated with lower birth weight and increased risk of intensive 
care admission,28 a large head circumference29 and macrosomia30 (the last of these is 
consistent with the reported increase in the risk of gestational diabetes24,29,31,32).

■■ Neonatal seizures may be more likely to occur with clozapine31 than with other 
SGAs. There is a single case report of maternal overdose resulting in fetal death24 
and there are theoretical concerns about the risk of agranulocytosis in the fetus/
neonate.24 Overall, pharmacovigilance data do not indicate that clozapine is less safe 
in pregnancy than other antipsychotics.33 Clozapine is included by the UK National 
Institute for Health and Care Excellence (NICE) in medications that may be pre-
scribed in pregnancy. Lower mean adaptive behaviour scores have been reported in 
infants exposed to clozapine in utero compared with risperidone, quetiapine or 
olanzapine. A higher rate of disturbed sleep and lability were reported in clozapine-
exposed infants in the same study.34 On the balance of evidence available, clozapine 
should usually be continued during pregnancy. Clozapine plasma level monitoring 
may be beneficial,35 especially if there are changes in smoking habits.

■■ An increased risk of gestational diabetes has been reported for SGAs19 and possibly 
preterm birth,20 low birth weight36 and postpartum bleeding in vaginal delivery. The 
risk of gestational diabetes may be greatest with clozapine, olanzapine and quetia-
pine,37 and aripiprazole may not be associated with an increased risk.38 In a population-
based study of over a million women, an increased risk of caesarean section, large for 
gestational age and preterm birth were reported in women prescribed an SGA com-
pared with no antipsychotic. The risk of caesarean section and large for gestational 
age was higher with SGAs than with FGAs.39 Maternal mental illness and lifestyle 
may also be important factors in the risk for gestational diabetes.40,41 A lower risk 
with SGAs compared with FGAs has also been reported19 and other studies did not 
report increased risk of metabolic complications.36

■■ An increased risk (greater in late pregnancy exposure) of neonatal withdrawal 
symptoms, neurological disorders and persistent pulmonary hypertension has been 
reported. The absolute risk is low, and the effects appear to be predominantly mild 
and transient.37

■■ Quetiapine has a relative low rate of placental passage.42,43 One study of antipsychotic 
use in Finland showed a higher risk of increased postpartum bleeding in vaginal 
delivery, prolonged neonatal hospitalisation stay and a higher placenta to birth weight 
ratio with antipsychotics use. Quetiapine was the most commonly used antipsychotic 
in this study.22

■■ The manufacturers of cariprazine have advised against its use in pregnancy because 
of an increased risk of malformations noted in animal studies. It should probably be 
avoided.

Antipsychotic use and longer-term neurodevelopment

The effect of antipsychotics on longer-term neurodevelopment is unclear.44 A small pro-
spective case–control study reported that babies who were exposed to SGAs in utero had 
delayed cognitive, motor and social–emotional development at 2 and 6 months old but 
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not at 12 months.45 The clinical significance of this finding is unclear. No significant 
adverse effect on IQ or neurodevelopmental functioning was shown in a small study of 
school-aged children following exposure to antipsychotics during pregnancy.46 A cohort 
study of 667,517 children did not show an association between maternal antipsychotic 
prescription and poorer standardised test performance in language and mathematics in 
schoolchildren.47 Two large cohort studies have reported increased risk of attention defi-
cit hyperactivity disorder (ADHD) and autism spectrum disorder (ASD) associated with 
maternal mental illness but not with prenatal antipsychotic exposure.20,48 A smaller 
study reported no increased risk of psychiatric disorders in children born to women who 
continued antipsychotics in pregnancy.49 A 2022 birth cohort study found antipsychotics 
to not be causally associated with neurodevelopmental disorders although there was a 
safety signal for aripiprazole, which requires further study.50

Recommendations for psychosis in pregnancy are outlined in Box 7.2.

Box 7.2  Recommendations – psychosis in pregnancy

■■ Overall, the data do not allow an assessment of relative risks associated with different agents and 
certainly do not confirm absolutely the safety of any particular drug. However, the high risk of 
adverse outcomes for the mother and child associated with untreated maternal illness should be 
noted

■■ Patients with a history of psychosis who are maintained on antipsychotic medication should be 
advised to discuss a planned pregnancy as early as possible

■■ Women should be supported to minimise the risks in pregnancy from smoking and alcohol and 
drug misuse. Women should be referred to appropriate services such as smoking cessation clinics 
and addictions services

■■ Drug-induced hyperprolactinaemia may prevent pregnancy. Consider switching to an alternative 
drug if hyperprolactinaemia occurs and a pregnancy is planned

■■ If a pregnant woman is stable on an antipsychotic and likely to relapse without medication, advise 
her to continue the antipsychotic.51 Switching medication is generally not advised owing to the 
risk of relapse

■■ When initiating an antipsychotic consider using the antipsychotic that has previously worked best 
for the woman, after discussion of benefits and risks.43 This may minimise fetal exposure by 
avoiding the need for higher doses and/or multiple drugs should relapse occur

■■ Be clear of the indication for each drug, use the lowest effective dose and prescribe as few 
drugs as possible both simultaneously and in sequence. Do not continue medication that is not 
effective

■■ Advise pregnant women taking antipsychotic medication about diet and monitor for excessive 
weight gain

■■ Women taking an antipsychotic during pregnancy should be monitored for gestational diabetes. 
In the UK, NICE recommends women are offered an oral glucose tolerance test

■■ In the UK, NICE recommends avoiding depot preparations in a woman who is planning a 
pregnancy, pregnant or considering breastfeeding, unless she is responding well to a depot and 
has a previous history of non-adherence with oral medication51

■■ The Australian Centre of Perinatal Excellence (COPE) recommends a 13- or 18–20-week ultra-
sound for women taking antipsychotics in the first trimester52

■■ Antipsychotic discontinuation symptoms can occur in the neonate (e.g. crying, agitation, increased 
suckling). This is thought to be a class effect.53 When antipsychotics are taken in pregnancy it is 
recommended that the woman gives birth in a unit that has access to paediatric intensive care 
facilities.21 Some centres used mixed (breast/bottle) feeding to minimise withdrawal symptoms

■■ Document all decisions
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Depression during pregnancy and postpartum54–56

Approximately 10% of pregnant women develop or have a pre-existing depressive ill-
ness. Around a third of cases of postpartum depression begin before birth and there is 
a significant increase in new psychiatric episodes in the first 3 months after delivery. At 
least 80% of these are mood disorders, particularly severe depression. Women who 
have had a previous episode of depressive illness (postpartum or not) are at higher risk 
of further episodes during pregnancy and postpartum. The risk is highest in women 
with bipolar illness who are also at risk of mania or mixed affective episodes. There is 
some evidence that depression increases the risk of spontaneous abortion (miscar-
riage),57 having a low birth weight or small for gestational age baby, or of preterm 
delivery, although effects are small.3,58,59 The mental health of the mother influences 
fetal well-being, obstetric outcome and child development. The risks of not treating 
depression include harm to the mother through poor self-care, lack of obstetric care or 
self-harm and harm to the fetus or neonate (ranging from neglect to infanticide).

Antidepressants

Relapse rates are higher in those with a history of depression who discontinue medica-
tion compared with those who continue. One study found that 68% of women who 
were well on antidepressant treatment and stopped during pregnancy relapsed, com-
pared with 26% who continued antidepressants.54 Risk is likely to be highest for women 
with a history of severe and/or recurrent depression.60 The rate of antidepressant with-
drawal will also influence the risk of depressive relapse.

Available data do not suggest an association between prenatal antidepressant use and 
neurodevelopmental disorders (after controlling for maternal illness and other con-
founders).61 There is also some evidence that successful antidepressant use can be ben-
eficial for child behavioural outcomes. A Danish study found that adverse outcomes 
were relatively more likely in depressed women not taking antidepressants.62 However, 
antidepressant exposure in pregnancy may be an important marker of the need for 
early screening and intervention.

Tricyclic antidepressants
■■ Fetal exposure to tricyclics (via the umbilicus and amniotic fluid) is high.63,64

■■ Tricyclic antidepressants (TCAs) have been widely used throughout pregnancy with-
out apparent detriment to the fetus.65–67

■■ A weak association between clomipramine use and cardiovascular defects cannot be 
excluded68 and the European summary of product characteristics (SPC) for Anafranil 
states: ‘Neonates whose mothers had taken tricyclic antidepressants until delivery 
have developed dyspnoea, lethargy, colic, irritability, hypotension or hypertension, 
tremor or spasms, during the first few hours or days. Studies in animals have shown 
reproductive toxicity. Anafranil (i.e. branded clomipramine) is not recommended 
during pregnancy and in women of child-bearing potential not using contraception.’ 
The labels for other TCAs also contain a caution about withdrawal effects in neo-
nates. One case of neonatal QT prolongation and torsades de pointes has been 
reported following maternal clomipramine use69 and one case of Timothy syndrome 
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(a disorder characterised by severe QT prolongation) in a newborn whose mother 
took amitriptyline in early pregnancy.70

■■ TCA use during pregnancy is associated with an increased risk of preterm 
delivery.65,66,71

■■ Use of TCAs in the third trimester is well known to produce neonatal withdrawal 
effects, such as agitation, irritability, seizures, respiratory distress and endocrine and 
metabolic disturbances.65 These are usually mild and self-limiting.

■■ Little is known of the early developmental effects of prenatal exposure to tricyclics, 
although one small study detected no adverse consequences.72 Limited data suggest in 
utero exposure to tricyclics has no effects on later development.72,73 The authors of a 
study that reported an association between maternal antidepressant use and an 
increased risk of affective disorders in offspring74 suggested the observed associations 
may be attributable to underlying parental psychopathology. There are no convincing 
data suggesting an association between prenatal antidepressant use and neurodevel-
opmental disorders61 or ASD diagnoses or traits.75

Selective serotonin reuptake inhibitors (SSRIs)

■■ SSRIs appear not to be major teratogens.65,67,76–78 An association between prenatal 
SSRI use and congenital heart defects has been reported, with some studies reporting 
a higher risk with fluoxetine and paroxetine.79 However, other studies have found no 
association between any SSRI and an increased risk of cardiac septal defects80–82 nor 
any other heart defects83–87 and it is suggested that mood disorders alone may be the 
cause of any increased risk of congenital heart defects.78

■■ One database study reported that fetal alcohol disorders were 10 times more com-
mon in those exposed to SSRIs in utero than in controls,88 and that alcohol use during 
pregnancy (which may be used as self-medication for depression) is associated with 
an increased risk of cardiac defects in the fetus.68

■■ Sertraline appears to result in the least placental exposure.89

■■ There may be a small increased risk of preterm birth and low birth weight and lower 
Apgar scores and admission to neonatal intensive care units with SSRIs.78 Maternal 
depression itself increases these risks.90,91 Poor neonatal adaptation (including with-
drawal symptoms) has been reported and risk may be increased with prematurity92 
and increasing dose, and may be higher with other SSRIs than sertraline.93

■■ SSRIs may increase the risk for persistent pulmonary hypertension of the newborn. The 
absolute risk appears to be small and more modest than previously estimated.94 The 
risk may exist only in late pregnancy exposure95 and may be lower with sertraline.96

■■ Gestational hypertension, pre-eclampsia, placental abnormalities and postpartum 
haemorrhage have been reported with SSRI use. The risks appear to be small and it 
should be noted that maternal depression itself increases the risk of these outcomes.78 
The UK Medicines and Healthcare products Regulatory Agency (MHRA) advises 
that healthcare professionals need to be aware of the small increased risk of postpar-
tum haemorrhage with SSRI/serotonin–noradrenaline reuptake inhibitor (SNRI) 
antidepressant use during the month before delivery.

■■ Data relating to neurodevelopmental outcome of fetal exposure to SSRIs are less than 
conclusive.72,73,97–100 Depression itself may have more obvious adverse effects on 
development.72,101 Some studies have reported a small increased risk of ASD.102–104 
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However, larger studies have either failed to show this association after accounting 
for maternal illness and other demographic confounders75,105–107 or have found it to be 
no longer statistically significant.108,109 A large cohort study in 2022 reported that 
antidepressant use in pregnancy itself does not appear to increase the risk of neurode-
velopmental disorders in children.61 There is no reliable evidence indicating an 
increased risk of ADHD.91 Poorer cognitive and gross motor development110 and 
problems with speech and language,111–113 behaviour114,115 and fine motor control 
have been reported116 but it is not clear whether or not this is a result of confounding. 
Authors of two separate studies, one reporting an association between antidepressant 
exposure in pregnancy and increased risk in the offspring of affective disorders74 and 
the other describing higher rates of emotional disorders and antidepressant medica-
tion prescriptions,117 have suggested the observed associations may be attributable to 
underlying parental psychopathology rather than direct exposure in utero. A 2023 
study reported changes in brain morphology associated with SSRI exposure during 
pregnancy, some of which persisted into adolescence. The study did not assess clinical 
outcomes in the children and as such the significance of these findings is unclear.118

Other antidepressants

■■ Despite a previous reported association between venlafaxine and increased risk of 
specific birth defects111 including cardiac defects, anencephaly and cleft palate,119 a 
2022 meta-analysis concluded that available data do not indicate any SNRIs to be 
major teratogens.120 An earlier observational study of 281 venlafaxine-exposed preg-
nancies did not find conclusive evidence that venlafaxine increased the risk of adverse 
pregnancy or fetal outcomes.121 However, venlafaxine has been associated with neo-
natal withdrawal and poor neonatal adaptation syndrome,122 babies being born small 
for gestational age123 and postpartum haemorrhage.124 The UK MHRA advises that 
healthcare professionals need to be aware of the small increased risk of postpartum 
haemorrhage with SSRI/SNRI antidepressant use during the month before delivery. 
SNRIs may be associated with an increased risk for persistent pulmonary hyperten-
sion of the newborn. The absolute risk appears to be low.96

■■ A large cohort study using propensity scores and several sensitivity analyses found 
duloxetine use in pregnancy may be associated with a small increase in the risk of 
postpartum hemorrhage,124 and a case of suspected withdrawal syndrome in the new-
born requiring hospitalisation has been reported.125 However, no specific risks were 
identified with duloxetine in a study that prospectively followed 233 women through 
pregnancy and delivery.126 A population-based observational study from Sweden and 
Denmark did not show an increased risk of major or minor congenital malformations 
or stillbirth with duloxetine.127

■■ Trazodone, bupropion (amfebutamone) and mirtazapine have few data supporting 
their safety.122,128,129 A 2023 observational study did not find a significant difference 
in the risk of major congenital anomalies after first-trimester exposure to trazodone 
compared with SSRI exposure.130 Available data suggest that both bupropion and 
mirtazapine are not associated with malformations but, like SSRIs, may be linked 
to  an increased rate of spontaneous abortion;131–133 however this might be attri
butable to underlying psychiatric disease. A 2022 Danish study did not observe an 
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association between mirtazapine use and major congenital malformations, spontane-
ous abortion, stillbirth or neonatal death.134

■■ First-trimester exposure to bupropion may be associated with a slightly elevated risk 
of ventricular septal defects.135 Bupropion exposure in utero has been associated with 
an increased risk of ADHD in young children.136,137 Rather limited data suggest the 
absence of teratogenic potential with moclobemide138 and reboxetine.139

■■ Monamine oxidase inhibitors should be avoided in pregnancy because of a suspected 
increased risk of congenital malformations and because of the risk of hypertensive 
crisis.140

■■ There is no evidence to suggest that electroconvulsive therapy (ECT) causes harm to 
either the mother or fetus during pregnancy141 although general anaesthesia is of 
course not without risks. NICE recommends ECT for pregnant women with severe 
depression, severe mixed affective states or mania, or catatonia, whose physical health 
or that of the fetus is at serious risk.

Box 7.3 summarises recommendations for treating depression in pregnancy.

Bipolar illness during pregnancy and postpartum

The risk of relapse during pregnancy if mood-stabilising medication is discontinued is 
high143 and the risk of relapse after delivery is hugely increased. The mental health of 
the mother influences fetal well-being, obstetric outcome and child development. The 
risks of not stabilising mood include harm to the mother through poor self-care, lack of 
obstetric care, the need for hospital admission and harm to the fetus or neonate (ranging 
from neglect to infanticide).

Box 7.3  Recommendations – depression in pregnancy

■■ Patients who are already receiving antidepressants and are at high risk of relapse are best 
maintained on the same antidepressant (assuming it is effective and well tolerated) during and 
after pregnancy

■■ Those who develop a moderate to severe or severe depressive illness during pregnancy should 
be treated with antidepressant drugs. If initiating an antidepressant during pregnancy or for a 
woman considering pregnancy, previous response to treatment must be taken into account. The 
antidepressant which has previously proved to be effective should be considered. For previously 
untreated patients, sertraline may be considered. ACOG recommends selective serotonin 
reuptake inhibitors (SSRIs) first line (with serotonin–noradrenaline reuptake inhibitors [SNRIs] a 
reasonable alternative) and if there is no pharmacotherapy history, sertraline or escitalopram is a 
reasonable first-line medication. COPE recommends SSRIs first line

■■ For moderate to severe perinatal depression with onset in the third trimester, ACOG recommends 
consideration of brexanolone

■■ Screen for alcohol use and be vigilant for the development of hypertension and pre-eclampsia
■■ Women who take SSRIs or SNRIs late in pregnancy may be at increased risk of postpartum 

haemorrhage
■■ When taken in late pregnancy, SSRIs may increase the risk of persistent pulmonary hypertension of 

the newborn. The absolute risk is very low
■■ The neonate may experience poor neonatal adaptation syndrome or discontinuation symptoms
■■ NICE in the UK142 advises additional monitoring of the newborn of women who have taken an 

SRRI or SNRI antidepressant during pregnancy
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Mood stabilisers (non-antipsychotics)

■■ Lithium completely equilibrates across the placenta.144 Lithium exposure during 
pregnancy has been associated with an increased risk of congenital anomalies.145 The 
risk is higher in the first trimester146 and may be greater at higher doses.145 Although 
the overall risk of major malformations in infants exposed in utero has probably been 
overestimated in the past, lithium should be avoided in pregnancy if possible. 
However, if lithium is the best drug for the woman and the drug most likely to keep 
her well, she should be advised of the increased risk but supported to stay on lithium. 
If discontinuation is planned, slow discontinuation before conception is the preferred 
course of action31,147 because abrupt discontinuation worsens the risk of relapse. The 
relapse rate postpartum may be as high as 70% in women who discontinued lithium 
before conception.148

■■ Lithium use during pregnancy has a well-known association with the cardiac malfor-
mation Ebstein’s anomaly. However, more recent data suggest that the magnitude of 
the effect is much smaller than previously estimated.149,150 Furthermore, a large sur-
veillance study of 5.6 million births found an association of Ebstein’s anomaly with 
maternal mental health problems generally rather than specifically with lithium.151 
The period of maximum risk to the fetus is 2–6 weeks after conception,152 before 
many women know that they are pregnant. The risk of atrial and ventricular septal 
defects may also be increased.28 If lithium is continued during pregnancy, high-
resolution ultrasound and echocardiography should be performed in liaison with 
fetal medicine obstetric services.

■■ In the third trimester, the use of lithium may be problematic because of changing 
pharmacokinetics. An increasing dose of lithium is required to maintain the lithium 
level during pregnancy as total body water increases, but the requirements return 
abruptly to pre-pregnancy levels immediately after delivery.153 Women taking lithium 
should deliver in hospital where fluid balance can be monitored and maintained.

■■ Lithium use in pregnancy has been associated with an increased risk of spontaneous 
preterm birth and large for gestational age neonates.154 However, a large cohort study 
reported that lithium was not associated with placenta-mediated complications or 
preterm birth.155 Lithium use may increase the risk of neonatal readmission within 
4  weeks postpartum,146 although a later study failed to replicate this finding.156 
Neonatal goitre, hypotonia, lethargy, cardiac arrhythmia, respiratory symptoms157 
and low Apgar scores158 have been reported.

■■ Lithium probably does not affect neonatal brain development.159

■■ Most data relating to carbamazepine, valproate and lamotrigine come from studies in 
epilepsy, a condition associated with increased neonatal malformation. These data 
may not be precisely relevant to use in mental illness. Both carbamazepine and val-
proate have a clear causal link with increased risk of a variety of fetal abnormalities, 
particularly neural tube defects including spina bifida.160 Both drugs should be 
avoided, and an antipsychotic prescribed instead. Valproate confers a higher risk 
(around 10% for major malformations) than carbamazapine161–163 and should not be 
used in women of child-bearing age except where all other treatment has failed and 
when there is a long-term effective contraception plan. There is no evidence that 
folate protects against anticonvulsant-induced neural tube defects if given during 
pregnancy,164 but it may do so if given prior to conception (the neural tube is essentially 
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formed by 8 weeks of pregnancy165 before many women realise they are pregnant). 
However, folate supplementation may be beneficial with regard to early neurodevel-
opment and so should always be offered.164 Valproate monotherapy has also been 
associated with an increased relative risk of atrial septal defects, cleft palate, hypospa-
dias, polydactyly and craniosynostosis, although absolute risks are low.166 Valproate 
is also associated with a reduced head circumference in the neonate.167

■■ There appears to be a clear causal association between valproate use in pregnancy 
and motor and neurodevelopmental problems in exposed children. A review of stud-
ies by the European Medicines Agency showed that up to 40% of pre-school children 
exposed to valproate in utero experienced some form of developmental delay, includ-
ing delayed walking and talking, memory problems, difficulty with speech and lan-
guage and a lower intellectual ability. Poorer outcomes have been shown in language 
functioning, attention, memory, executive functioning and adaptive behaviour com-
pared with carbamazepine and lamotrigine exposure. Lower IQs and an increased 
diagnosis rate of ASD are also reported.168,169 Processing, working memory and learn-
ing deficits appear to be dose-related.170 Decreased school performance has been 
associated with valproate use compared with children unexposed to anticonvulsants 
and with children exposed to lamotrigine.171

■■ Valproate use may increase risk of pre-eclampsia.172

■■ Where continued use of carbamazepine is deemed essential, low-dose (but effective) 
monotherapy is strongly recommended as the teratogenic effect is probably dose 
related.173,174 Use of carbamazepine in the third trimester may necessitate maternal 
vitamin K.

■■ There is growing evidence that lamotrigine is safer in pregnancy than carbamazepine 
or valproate across a range of outcomes.164,168,175–177 The risk of major malformations 
appears to be in the range reported for children not exposed to anticonvulsants.178 
Clearance of lamotrigine seems to increase radically during pregnancy179,180 and then 
reduces postpartum181 so frequent lamotrigine levels are necessary.

■■ Behaviour problems have been reported by parents of children exposed to lamotrig-
ine in pregnancy.182 Lamotrigine may be associated with an increased risk of autism.183 
However, available data suggest the effect of lamotrigine on neurodevelopment 
appears to not be significant.184

■■ Lower Apgar scores at birth have been reported with carbamazepine, valproate and 
topiramate. If an association exists, the absolute risk is low.185

■■ Major malformations,186 specifically orofacial clefts, have been reported with topira-
mate.187 The risk of oral clefts may be higher in women with epilepsy who use higher 
doses of the drug.188 A large population study reported an increased risk of neurodevel-
opmental disorders, small for gestational age and congenital malformations189 with 
prenatal topiramate exposure. Topiramate should not be used in pregnant women, and 
women of child-bearing age should take precautions to avoid getting pregnant.190

■■ The data for oxcarbazepine are not clear. A 2022 meta-analysis reported a small but 
not statistically significant increased risk of malformations in children exposed to 
oxcarbazepine.191 Three studies in the same analysis reported an association with 
fetal/perinatal deaths. Because of some notable limitations in the studies incuded in 
this analysis, it is difficult to draw firm conclusions.

■■ Similarly, data for pregabalin are not clear.192 However, based on a Nordic study193 
that showed a small increased risk of major malformations (compared with 
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lamotrigine and duloxetine) the UK MHRA194 and the manufacturers of pregabalin 
advise that women taking pregabalin be made aware of this risk and advised to use 
effective contraception.

■■ A large cohort study reported that anticonvulsant mood stabilisers were not associ-
ated with placenta-mediated complications or preterm birth.170

Recommendations for the treatment of bipolar disorder in pregnancy are outlined in 
Box 7.4.

Box 7.4  Recommendations – bipolar disorder in pregnancy

■■ For women who have had a long period without relapse, the possibility of switching to a safer 
drug (antipsychotic) or withdrawing treatment completely before conception and for at least the 
first trimester should be considered

■■ For women with a severe mental illness, discuss referral to perinatal services for pre-conception 
advice

■■ The risk of relapse both pre- and postpartum is very high if medication is discontinued abruptly
■■ No mood stabiliser is clearly safe. In the UK, NICE recommends the use of mood-stabilising antip-
sychotics as a preferable alternative to continuation with a mood stabiliser

■■ Women with severe illness or who are known to relapse quickly after discontinuation of a 
mood-stabilising agent should be advised to continue their medication, following discussion of 
the risks. (This advice does not apply to valproate.) NICE recommends that if a woman taking 
lithium becomes pregnant, consider stopping lithium gradually over 4 weeks if she is well. 
Explain to her that there is a risk of relapse, particularly in the postnatal period, if she has bipolar 
disorder. If a woman taking lithium becomes pregnant and is not well or is at high risk of 
relapse, consider switching gradually to an antipsychotic or stopping lithium and restarting it in 
the second trimester (if the woman is not planning to breastfeed and her symptoms have 
responded better to lithium than to other drugs in the past) or continuing with lithium if she is 
at high risk of relapse and an antipsychotic is unlikely to be effective. If lithium is considered 
essential in a woman planning pregnancy, the woman should be informed of the risk of fetal 
heart malformations when lithium is taken in the first trimester and the risk of toxicity in the 
baby if lithium is continued during breastfeeding. In the UK, NICE recommends checking the 
plasma lithium levels every 4 weeks, then weekly from the 36th week, and to adjust the dose to 
keep plasma lithium levels in the woman’s therapeutic range, ensuring the woman maintains an 
adequate fluid balance. The woman should give birth in hospital and be monitored by the 
obstetric team when labour starts, including checking plasma lithium levels and fluid balance 
because of the risk of dehydration and lithium toxicity. Lithium should be stopped during labour 
and plasma lithium levels checked 12 hours after the mother’s last dose. ACOG recommends 
that pregnant patients taking lithium in the first trimester receive a detailed ultrasound 
examination in the second trimester to evaluate the fetal anatomy with a particular focus on 
cardiac anatomy. COPE recommends a 13- or 18–20-week ultrasound for women taking lithium 
or anticonvulsants in the first trimester

■■ Women prescribed lithium should undergo appropriate monitoring of the fetus in liaison with 
fetal medicine obstetric services to screen for Ebstein’s anomaly

■■ NICE, ACOG and COPE strongly advise against the use of valproate in pregnancy. Valproate 
should be discontinued before a woman becomes pregnant. Women taking valproate who are 
planning a pregnancy should be strongly advised to gradually stop the drug because of the high 
risk of fetal malformations and adverse neurodevelopmental outcomes after any exposure in 
pregnancy. COPE recommends once the decision to conceive is made to stop valproate over 
2–4 weeks, while adding in high-dose folic acid (5mg/day), which should continue for the first 
trimester.52 In the UK, valproate may not be initiated in patients under 55 or continued 
in women of child-bearing potential unless two specialists agree and document that 
there is no other effective or tolerated treatment195
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Anxiety and insomnia during pregnancy and postpartum

Anxiety disorders and insomnia are commonly seen in pregnancy.196 Preferred treatments 
are cognitive behavioural therapy (CBT) and sleep-hygiene measures, respectively.

Sedatives

■■ First-trimester exposure to benzodiazepines has been associated with specific malfor-
mations197 such as oral clefts in newborns,198 although other studies198–202 have failed 
to confirm this association. Benzodiazepine use in pregnancy may be a marker for 
cardiac and total malformation risk.203

■■ Benzodiazepine use in pregnancy has been associated with caesarean delivery, spon-
taneous abortion, neonatal intensive care admission, neonatal ventilatory support, 
low birth weight, preterm delivery, small head circumference and small for gesta-
tional age babies.199,204–208 Third-trimester use is commonly associated with neonatal 
difficulties (floppy baby syndrome).209 A Taiwanese population-based study which 
accounted for confounding factors such as indication reported that benzodiazepine 
or Z drug use in early pregnancy was not associated with a substantial increase in the 
risk of stillbirth and preterm birth but there was an increased risk of small for gesta-
tional age. Exposure during late pregnancy was found to be associated with a sub-
stantially elevated risk of stillbirth and preterm birth.210

■■ Note that, in the UK, NICE advises that benzodiazepines are not offered to women in 
pregnancy and the postnatal period except for the short-term treatment of severe 
anxiety and agitation. It also suggests gradually stopping benzodiazepines in women 
who are planning a pregnancy, pregnant or considering breastfeeding.51 ACOG rec-
ommends that benzodiazepines be avoided or prescribed sparingly as a treatment for 
perinatal anxiety.

■■ Promethazine has been used in hyperemesis gravidarum and appears not to be tera-
togenic, although data are limited.

■■ If valproate is the only drug that works for a particular woman, and this is seen as the only 
option for her during pregnancy, then the patient should be given a clear briefing of the risks 
and give written consent confirming that she understands the risk of malformations and 
developmental delays. Having said this, it is difficult to imagine any situation where the benefits 
of valproate outweigh the huge risks presented by using valproate in pregnancy

■■ NICE advises that carbamazepine not be offered to treat a mental health problem in women who 
are planning a pregnancy, pregnant or considering breastfeeding. NICE advises discussing the 
possibility of stopping carbamazepine if a woman is planning a pregnancy or becomes pregnant. 
If carbamazepine is used, prophylactic vitamin K should be administered to the mother and 
neonate after delivery. ACOG recommends against discontinuing mood stabilisers (except for 
valproate) during pregnancy due to the risk of recurrence or exacerbation of mood symptoms

■■ NICE advises if a woman is taking lamotrigine to check lamotrigine levels frequently during 
pregnancy and into the postnatal period because they vary substantially at these times

■■ In acute mania in pregnancy use an antipsychotic and, if ineffective, consider electroconvulsive 
therapy

■■ In bipolar depression during pregnancy use cognitive behavioural therapy for moderate 
depression and a selective serotonin reuptake inhibitor for more severe depression. Lamotrigine 
is also an option
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■■ Hypnotic benzodiazepine receptor agonists (Z drugs) are probably not associated 
with an increased risk of congenital malformations,211,212 but an increased risk of 
premature birth, low birth weight and small for gestational age has been reported.211

■■ Zolpidem may be associated with an increased likelihood of caesarean section.213

■■ Available data do not appear to show an association between in utero benzodiaze-
pine and/or Z drug exposure and neurodevelopmental disorders.214–216

Attention deficit hyperactivity disorder (ADHD) in pregnancy

Methylphenidate and amfetamines are probably not major teratogens.217,218 A small 
increased risk of cardiac malformations has been reported with methylphenidate but is 
not seen with amfetamines.219  There may be a small increased risk of spontaneous 
abortion with methylphenidate and a small increased risk of premature birth and low 
birth weight with amfetamines.218 Modafinil may be associated with an increased risk 
of congenital malformations (including congenital heart defects, hypospadias and oro-
facial clefts).220,221 In the UK, the MHRA advises that modafinil should not be used 
during pregnancy.220 Women of child-bearing age must understand the risk of taking 
modafinil in pregnancy and should be advised to use effective contraception during 
treatment with modafinil and for 2 months after discontinuing treatment.220 Available 
data do not show an increased risk of neurodevelopmental disorders in children exposed 
to ADHD medications in utero.222,223
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Drug choice in breastfeeding

The long-term benefits of breastfeeding on a child’s physical health and cognitive devel-
opment are well known. Women are generally encouraged to breastfeed for at least 
6 months. One factor that may influence a mother’s decision to breastfeed is the safety 
of a drug taken while breastfeeding. With some notable exceptions, most psychotropic 
drugs should be continued in breastfeeding women because of the benefits of breast-
feeding and the lack of evidence of harm for most drugs. However, current evidence 
suggests that for a few drugs the woman should be advised not to breastfeed if such 
medications are the best and only option for her care.

Data on the safety of psychotropic medication in breastfeeding are largely derived 
from small studies or case reports and case series. Reported infant and neonatal out-
comes in most cases are limited to short-term acute adverse effects. Long-term safety 
cannot therefore be guaranteed for the psychotropics mentioned here. The information 
presented must be interpreted with caution with respect to the limits of the data from 
which it is derived and the need for such information to be regularly updated.

There are two distinct clinical scenarios. In the first, the mother will have been taking 
the psychotropic drug(s) during pregnancy and often up until birth. In these people, the 
same psychotropic(s) should be continued during breastfeeding to mitigate withdrawal 
symptoms in the neonate (but see exceptions later). In the second, the mother is newly 
prescribed a psychotropic after the child has been born but wishes to breastfeed. 
Decisions in this scenario are rather more complex and the reader is referred to the 
tables in this section.

Infant exposure

All psychotropics are excreted in breast milk to varying degrees. The most direct meas-
ure of infant exposure is, of course, infant plasma levels but these data are rarely avail-
able. Instead, many publications report only drug concentrations in breast milk and in 
maternal plasma. Maternal plasma levels of antipsychotics may be a useful estimate of 
infant exposure.1 Breast milk drug concentrations can be used to estimate the daily 
infant dose (by assuming a milk intake of 150mL/kg/day). The infant weight-adjusted 
dose when expressed as a proportion of the maternal weight-adjusted dose is known as 
the relative infant dose (RID). The RID should be used as a guide only, as values are 
estimates and these estimates vary widely in the literature for individual drugs.

Drugs with an RID below 10% are usually regarded as safe in breastfeeding. Where 
measured, infant plasma levels below 10% of average maternal plasma levels have also 
been proposed as being safe in breastfeeding.2

General principles of prescribing psychotropics in breastfeeding

■■ The safety of individual drugs in breastfeeding should be taken into account when 
prescribing psychotropic medication for women considering pregnancy.

■■ Discussions about the safety of drugs in breastfeeding should be held as early as 
possible – ideally before conception or early in pregnancy. Decisions about the use of 
drugs in pregnancy should include the discussion about breastfeeding. Switching 
drugs at the end of pregnancy or in the days after birth is not advisable because of the 
high risk of relapse.
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■■ Where a mother has taken a particular psychotropic during pregnancy and until 
delivery, continuation with the drug while breastfeeding will usually be appropriate 
(but see notable exceptions later), as this may minimise withdrawal symptoms in the 
infant.

■■ In each case the benefits of breastfeeding to the mother and infant must be weighed 
against the risk of drug exposure in the infant. Consider the infant’s general health 
and gestational age at birth.3

■■ It is usually inappropriate to stop breastfeeding unless the currently prescribed drug 
is absolutely contraindicated in breastfeeding. As treatment of maternal mental illness 
is the priority, in such cases treatment should not be withheld but the mother should 
be advised to bottle feed with formula milk.

■■ When initiating a drug postpartum it is:
■■ important to consider the mother’s previous response to treatment
■■ best to avoid a psychotropic with high reported infant plasma levels or a high RID
■■ important to consider the half-lives of the drugs: drugs with a long half-life can 
accumulate in breast milk and the infant.

■■ Neonates and infants do not have the same capacity for drug clearance as adults. 
Premature infants and infants with renal, hepatic, cardiac or neurological impairment 
are at a greater risk from exposure to drugs.

■■ Infants should be monitored for any specific adverse effects of the drugs as well as for 
abnormalities in feeding patterns and growth and development.

■■ Infant plasma levels should be monitored if adverse effects are noted or toxicity is 
suspected.

■■ Women receiving sedating medication should be strongly advised to not breastfeed in 
bed as they may fall asleep and roll onto the baby, with a potential risk of hypoxia to 
the baby.

■■ Sedation may affect women’s ability to interact with their children. Women receiving 
sedating drugs should be monitored for this effect.

■■ Wherever possible:
■■ use the lowest effective dose
■■ avoid polypharmacy
■■ continue the regimen prescribed during pregnancy.

Table  7.1 outlines recommendations for treatment with psychotropics in 
breastfeeding.

Antidepressants in breastfeeding

Table 7.2 provides information on individual drugs in breastfeeding based on available 
published data in late 2023. Manufacturers’ formal advice on drugs in breastfeeding is 
available in the formal product literature or European Public Assessment Report for 
individual drugs. Table 7.2 does not include this advice (which is often uninformative), 
but instead uses primary reference sources. It is worth repeating that it is usually advis-
able to continue the antidepressant prescribed during pregnancy. Switching drugs post-
partum for the purpose of breastfeeding is usually not sensible. Table 7.2 should be 
used as a guide when initiating treatment postpartum. In each case previous response 
(and lack of response) to treatment must be considered.
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Antipsychotics in breastfeeding

Table 7.3 provides information on individual drugs in breastfeeding based on available 
published data in mid-2024. Manufacturers’ formal advice on drugs in breastfeeding is 
available in the SPC or European Public Assessment Report for individual drugs. 
Table 7.3 does not include this advice (which is often uninformative), but instead uses 
primary reference sources. It is usually advisable to continue the antipsychotic pre-
scribed during pregnancy. Switching drugs postpartum for the purpose of breastfeeding 
is usually not sensible. The exception to this is clozapine; clozapine should continue but 
breastfeeding should be avoided. Table 7.3 should be used as a guide when initiating 
treatment postpartum. In each case the previous response (and lack of response) to 
treatment must be considered.

Mood stabilisers in breastfeeding

Table 7.4 provides information on individual drugs in breastfeeding based on available 
published data in mid-2024. Manufacturers’ formal advice on drugs in breastfeeding is 
available in the SPC or European Public Assessment Report for individual drugs. Table 7.4 
does not include this advice (which is often uninformative), but instead uses primary refer-
ence sources. It is usually advisable to continue the mood stabiliser prescribed during preg-
nancy. Switching drugs postpartum for the purpose of breastfeeding is usually not sensible. 
The exception to this is lithium. Lithium should be continued but breastfeeding should not 
be permitted. Table 7.4 should be used as a guide when initiating treatment postpartum. 
In each case the previous response (and lack of response) to treatment must be considered.

Hypnotics in breastfeeding

Table 7.5 provides information on individual drugs in breastfeeding based on available 
published data in mid-2024. Manufacturers’ formal advice on drugs in breastfeeding is 
available in the SPC or European Public Assessment Report for individual drugs. 
Table 7.5 does not include this advice (which is often uninformative), but instead uses 
primary reference sources.

Table 7.1  Summary of recommendations.

It is usually advisable to continue whichever drug has been used during pregnancy. When initiating a 
drug postpartum, previous response and tolerability should be considered

Drug group Recommended drugs

Antidepressants When initiating an antidepressant postpartum, sertraline may be considered. Other 
drugs may be used. See Table 7.2.

Antipsychotics Women taking clozapine should be advised against breastfeeding and 
clozapine should be continued

When initiating an antipsychotic postpartum, olanzapine or quetiapine may be 
considered. Other drugs may be used. See Table 7.3.

Mood stabilisers Women taking lithium should be advised against breastfeeding and lithium 
should be continued

When initiating a mood stabiliser postpartum, a mood-stabilising antipsychotic such as 
olanzapine or quetiapine may be considered. Other drugs may be used. See Table 7.4.

Sedatives Best avoided. Use a drug with a short half-life. See Table 7.5.



Table 7.2  Antidepressants in breastfeeding.

Drug Infant plasma concentrations
Relative infant dose 
(RID)

Reported acute adverse effects in 
infant

Reported developmental effects 
in infant

Agomelatine4,5 Not assessed Not available None reported but not studied None reported but not studied

Brexanolone6 Not assessed 1–2% None reported but not studied None reported but not studied

Bupropion5,7–14 Undetectable or low 0.2–2% Two reports of seizure-like activity in 
6-month-olds. In one of the cases the 
infant experienced sleep disturbance, 
severe emesis and somnolence. The infant 
plasma levels were below the level 
required for quantification. The mother 
was also taking escitalopram.

None reported but not studied

Citalopram2,5,12,15–24 Undetectable to up to 10% of 
maternal plasma levels
 
Higher than for fluvoxamine, 
sertraline, paroxetine and 
escitalopram, but lower than for 
fluoxetine

3.56–5.37%5 Sleep disturbance (which resolved on 
halving maternal dose), colic, decreased 
feeding, irritability and restlessness
 
One case of irregular breathing, sleep 
disorder and hypo- and hypertonia; the 
Infant was exposed to citalopram in utero. 
Symptoms were attributed to withdrawal 
syndrome despite the mother continuing 
citalopram postpartum.

None reported
 
In a study of 78 infants of mothers taking 
an SSRI or venlafaxine, no difference in 
weight was noted at 6 months compared 
with the ‘normative’ weight.
 
In a study of 11 infants, normal 
neurodevelopment was observed up to  
1 year. One of the children was unable to 
walk at 1 year, However, neurological 
status of the child was deemed normal 
6 months later.

Duloxetine5,12,25–28 <1% of maternal plasma levels <1% Dizziness, nausea and fatigue None reported but not assessed

(Continued)

0005826475.indd   737 3/5/2025   1:11:29 PM



Drug Infant plasma concentrations
Relative infant dose 
(RID)

Reported acute adverse effects in 
infant

Reported developmental effects 
in infant

Escitalopram5,12,14,29–34 Undetectable or low 3–8.3% Necrotising enterocolitis in 5-day-old infant 
(necessitating intensive care admission and 
intravenous antibiotic treatment). Infant 
was exposed to escitalopram in utero. 
Symptoms were lethargy, decreased oral 
intake and blood in the stools.
 
Seizure-like activity, sleep disturbance, 
severe emesis and somnolence in 6-month- 
old. Mother was also taking bupropion.

None reported but not studied

Fluoxetine2,5,12,15,24,35–46 Variable: can be >10% of maternal 
plasma levels. Highest reported 
levels of SSRIs

1.6–14.6% Colic, excessive crying, decreased sleep, 
diarrhoea, vomiting, somnolence, 
decreased feeding, hypotonia, moaning, 
grunting and hyperactivity
 
One case of seizure activity at 3 weeks, 
4 months and then 5 months. Mother was 
also taking carbamazepine.
 
One case of tachypnoea, jitteriness, 
irritability, fever and compensated 
metabolic acidosis. Infant plasma levels 
were in the adult therapeutic range. The 
authors diagnosed serotonin syndrome. 
Mother was taking fluoxetine 60mg.

Normal weight gain and neurological 
development have been reported for 
many infants.
 
One retrospective study found lower 
growth curves compared with non-
exposed infants.
 
One case of a reduction in platelet 
serotonin

Fluvoxamine5,12,15,47–54 Undetectable to up to half the 
maternal plasma level

1–2% Neonatal jaundice, severe diarrhoea, mild 
vomiting, decreased sleep and agitation

None reported
 
In a study of 78 infants of mothers taking 
an SSRI or venlafaxine, no difference in 
weight was noted at 6 months compared 
with the ‘normative’ weight.

MAOIs55,56 No published data available at the 
time of writing

Isoniazid = 1.2–18% None reported None reported but not assessed

Table 7.2  (Continued)
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Drug Infant plasma concentrations
Relative infant dose 
(RID)

Reported acute adverse effects in 
infant

Reported developmental effects 
in infant

Mianserin5,57 Not assessed Not assessed None reported None reported but not studied

Mirtazapine5,12,58,59 Undetectable or low. There was 
one case of higher mirtazapine 
plasma levels. Elimination rates 
may differ between individual 
infants

0.5–4.4% In a study of 54 infants exposed to 
mirtazapine in utero, the incidence of poor 
neonatal adaptation syndrome was 
significantly diminished in those who were 
breastfed.

None reported
 
In a study of eight infants, weights for 
three were observed to be between the 
10th to 25th percentiles; all three were 
noted to also have a low birth weight.

Moclobemide5,60,61 Low 3.4% None reported None reported but not studied

Paroxetine2,5,12,15,24,39,47,62–71 Undetectable or low 0.5–2.8% Vomiting and irritability which were 
attributed to severe hyponatraemia
 
In a study of 72 infants, adverse effects 
were noted in nine infants. Insomnia, 
restlessness and constant crying were most 
commonly reported.

None reported
 
In a study of 78 infants of mothers taking 
an SSRI or venlafaxine, no difference in 
weight was noted at 6 months compared 
with the ‘normative’ weight.
 
Breastfed infants of 27 women taking 
paroxetine reached the usual 
developmental milestones at 3, 6 and 
12 months, similar to a control group.

Reboxetine5,12,72 Undetectable or low 1–3% None reported In a study of four infants, three reached 
normal milestones. The fourth had 
developmental problems thought not to 
be related to reboxetine.

Sertraline5,12,24,39,66,73–81 Undetectable or low. There was 
one report of an unusually high 
infant serum level (half maternal 
serum level). The infant was 
reported to be ‘clinically thriving’

0.5–3% Serotonergic overstimulation reported in 
preterm infant also exposed to sertraline in 
utero. Symptoms included hyperthermia, 
shivering, myoclonus, tremor, irritability, 
high-pitched crying, decreased suckling 
reflex and reactivity
 
Withdrawal symptoms (agitation, 
restlessness, insomnia and an enhanced 
startle reaction) developed in a breastfed 
neonate, after abrupt withdrawal of 
maternal sertraline. The neonate was 
exposed to sertraline in utero.

None reported
 
In a study of 78 infants of mothers taking 
an SSRI or venlafaxine, no difference in 
weight was noted at 6 months compared 
with the ‘normative’ weight.

(Continued)
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Drug Infant plasma concentrations
Relative infant dose 
(RID)

Reported acute adverse effects in 
infant

Reported developmental effects 
in infant

Trazodone5,82,83 Not assessed 2.8% None reported None reported

Tricyclic
antidepressants
(TCAs)5,15,84–92

Undetectable or low Nortriptyline
Amitriptyline    1–3%
Clomipramine

Adverse effects have not been reported in 
infants exposed to nortriptyline, 
clomipramine, imipramine, dosulepin and 
desipramine through breast milk.
 
Severe sedation and poor feeding reported 
with amitriptyline
 
Poor suckling, muscle hypotonia, 
drowsiness and respiratory depression 
reported with doxepin

None reported
 
A study of 15 children did not show a 
negative outcome in regard to cognitive 
development in breastfed children 3–5 
years postpartum.

Venlafaxine5,12,24,39,66,93–100 Undetectable to up to 37% of 
maternal plasma levels

6–9% (>10% reported 
in one case)101

Lethargy, jitteriness, rapid breathing, poor 
suckling and dehydration in an infant also 
exposed in utero. Symptoms subsided over 
a week on breastfeeding. Authors 
suggested that breastfeeding may have 
helped manage infant withdrawal 
symptoms postpartum.

None reported
 
In a study of 78 infants of mothers taking 
an SSRI or venlafaxine, no difference in 
weight was noted at 6 months compared 
with the ‘normative’ weight.

Vortioxetine 1.1 –1.7%102 1.1–1.8% None reported None reported but not studied

MAOI, monoamine oxidase inhibitor; SSRI, selective serotonin reuptake inhibitor.

Table 7.2  (Continued)
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Table 7.3  Antipsychotics in breastfeeding.

Drug Infant plasma concentration

Estimated daily infant 
dose as proportion of 
maternal dose (RID)

Acute adverse effects in 
infant Developmental effects in infant

Amisulpride5,96,103–105 10.5% of maternal plasma 
concentration*

4.7–10.7% None reported None reported

Aripiprazole5,106–111

(may lead to reduced milk 
supply)112,113

4% of maternal plasma 
concentration*

0.9–8.3% None reported None reported

Asenapine No published data available at the 
time of writing

Brexpiprazole
(may lead to reduced milk 
supply)112

No published data available at the 
time of writing

Butyrophenones5,15,39,84,104,114–117 Not reported Haloperidol = 0.2–12% One case of hypersomnia, 
poor feeding and slowing in 
motor movements. Mother 
was also taking risperidone. 
The effects were noted 
when haloperidol dose was 
increased.

Delayed development was noted in 
three infants exposed to a 
combination of haloperidol and 
chlorpromazine in breast milk.
 
Normal development has also been 
reported.

Cariprazine No published data available at the 
time of writing

Clozapine5,15,39,84,115,118–121

NB avoid
6.5% of maternal plasma 
concentration*

1.4% Sedation, agranulocytosis, 
decreased sucking reflex, 
irritability, seizures and 
cardiovascular instability

There is one report of delayed 
speech acquisition. The infant was 
also exposed to clozapine in utero.

Iloperidone No published data available at the 
time of writing

Lurasidone No published data available at the 
time of writing

(Continued)
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Drug Infant plasma concentration

Estimated daily infant 
dose as proportion of 
maternal dose (RID)

Acute adverse effects in 
infant Developmental effects in infant

Lumateperone Published data not available

Olanzapine5,15,39,104,122–134 Undetectable or low
 
One case of plasma levels 
decreasing over 5 months. The 
authors proposed that an infant’s 
capacity to metabolise olanzapine 
‘developed rapidly’ around the 
age of 4 months

1.0–1.6% Somnolence, drowsiness, 
irritability, tremor, insomnia, 
lethargy, poor suckling and 
shaking
 
One case of jaundice and 
sedation. Infant was 
exposed in utero and had 
cardiomegaly.

One case of lower developmental 
age than chronological age. Mother 
was taking additional psychotropic 
medication.
 
One case of speech delay and one 
of motor developmental delay
 
Two cases of failure to gain weight
 
Normal development has also been 
reported.

Paliperidone No specific data available (see 
risperidone)

Phenothiazines5,15,84,114–116 Variable Chlorpromazine = 0.3% Lethargy Delayed development in three 
infants exposed to a combination 
of chlorpromazine and haloperidol

Pimavanserin No published data available at the 
time of writing

Quetiapine5,97,131,135–144 Undetectable 0.09–0.1% Excessive sleep. Mother was 
also taking mirtazapine and 
a benzodiazepine.

In a small study of quetiapine 
augmentation of maternal 
antidepressant, there were two 
cases of mild developmental delays, 
thought not to be related to 
quetiapine.

Table 7.3  (Continued)
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Drug Infant plasma concentration

Estimated daily infant 
dose as proportion of 
maternal dose (RID)

Acute adverse effects in 
infant Developmental effects in infant

Risperidone5,117,145–149 Risperidone undetectable
9-hydoxyrisperidone low

Risperidone = 2.8–9.1%
 
9-hydoxyrisperidone = 
3.46–4.7%

One case of hypersomnia, 
poor feeding and slowing in 
motor movements. Mother 
was also taking haloperidol. 
The effects were noted 
when haloperidol dose was 
increased.

None reported

Sertindole No published data available at the 
time of writing

Sulpiride5,150–154 Not reported 2.7–20.7% None reported None reported but not assessed

Thioxanthenes5,15,116,155–157 Not reported Zuclopenthixol = 
0.4–0.9%
Flupentixol = 
0.7–1.75%

None reported None reported for flupentixol
Not assessed for zuclopenthixol

Ziprasidone5,23,116,158 Not reported 0.07–1.2% None reported None reported

*A proportion of the drug detected may have been due to placental transfer following in utero exposure. RID, relative infant dose.
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Table 7.4  Mood stabilisers in breastfeeding.

Drug
Infant plasma 
concentration

Estimated daily 
infant dose as 
proportion of 
maternal dose 
(RID) Acute adverse effects in infant Developmental effects in infant

Carbamazepine5,15,159–169 Generally low 
although one 
report of an 
infant plasma 
level within 
adult 
therapeutic 
range

1.1–7.3% Adverse effects have not been reported for a 
number of infants.
 
One case of cholestatic hepatitis, one of transient 
hepatic dysfunction with hyperbilirubinaemia and 
elevated GGT. Adverse effects in the first case 
resolved after discontinuation of breastfeeding and 
the second resolved despite continued feeding.
 
One case of seizure-like activity, drowsiness, 
irritability and high-pitched crying. Mother was 
taking multiple agents.
 
Poor suckling, poor feeding and two cases of 
hyperexcitability

None reported
 
A prospective study of children of women with epilepsy 
found no adverse development at ages 6–36 months. The 
study assessed outcomes in children exposed to 
anticonvulsants in utero who were subsequently breastfed 
compared with those who were not.
 
A study of 199 infants exposed to antiepileptic 
medications in utero and through breast milk failed to 
show a difference in IQ between breastfed and non-
breastfed infants at the age of 3 years.
 
A study of 181 children concluded that IQ was not adversely 
affected by anticonvulsant exposure through breast milk.

Lamotrigine5,162,167,170–181 Up to 48% of 
maternal plasma 
levels182

 
In Australia, the 
Centre for 
Perinatal 
Excellence 
(COPE) 
recommends 
close monitoring 
of the infant 
and a specialist 
neonatologist 
consultation 
where possible3

9.2–18.3% No adverse effects have been reported in a number 
of infants.
 
Seven cases of thrombocytosis
 
One case of a severe cyanotic episode (preceded by 
mild episodes of apnoea) requiring resuscitation. 
Neonatal serum concentration was in the upper 
therapeutic range. The infant was exposed in utero 
and the mother was taking a high dose (850mg/
day). One case of normocytic normochromic 
anaemia and asymptomatic neutropenia.183

 
Three cases of rash. In one case the rash was 
attributed to eczema, and to soy allergy in another. 
The third case resolved spontaneously.

No abnormalities reported
 
A prospective study of children of women with epilepsy 
found that breastfeeding while taking an anticonvulsant was 
not associated with adverse development of infants at ages 
6–36 months. The study assessed outcomes in children 
exposed to anticonvulsants in utero who were subsequently 
breastfed compared with those who were not.
 
A study of 199 infants exposed to antiepileptic 
medications during breastfeeding failed to show a 
difference in IQ between breastfed and non-breastfed 
infants at the age of 3 years. The infants were exposed to 
antiepileptic medications in utero.
 
A study of 181 children concluded that IQ was not adversely 
affected by anticonvulsant exposure in breast milk.
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Drug
Infant plasma 
concentration

Estimated daily 
infant dose as 
proportion of 
maternal dose 
(RID) Acute adverse effects in infant Developmental effects in infant

Lithium184

NB avoid
Up to 57% of 
maternal plasma 
levels

12–30.1% Early feeding problems, increased urea, raised 
creatinine and non-specific signs of toxicity
 
One case of elevated TSH. In utero exposure. One 
case of cyanosis, lethargy, hypothermia, hypotonia 
and a heart murmur. In utero exposure
 
No adverse effects have been reported in others.

None reported

Topiramate185,186 Undetectable to 
20% of 
maternal plasma 
levels

3– 35% Diarrhoea None reported but not assessed

Valproate5,15,159–162,167,187,188 <2% of 
maternal plasma 
levels

1.4–1.7% Thrombocytopenia and anaemia which reversed on 
stopping breastfeeding. In utero exposure

A prospective study of children of women with epilepsy 
found that breastfeeding while taking an anticonvulsant 
was not associated with adverse development of infants 
at ages 6–36 months. The study assessed outcomes in 
children exposed to anticonvulsants in utero who were 
subsequently breastfed compared with those who were 
not.
 
A study of 199 infants exposed to antiepileptic 
medications during breastfeeding failed to show a 
difference in IQ between breastfed and non-breastfed 
infants at the age of 3 years. The infants were exposed to 
antiepileptic medications in utero.
 
A study of 181 children concluded that IQ was not 
adversely affected by anticonvulsant exposure through 
breast milk.

GGT, gamma-glutamyl transferase; RID, relative infant dose; TSH, thyroid-stimulating hormone.
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Table 7.5  Hypnotics in breastfeeding.

Drug Infant plasma concentration
Estimated daily infant dose as 
proportion of maternal dose (RID) Acute adverse effects in infant

Developmental effects 
in infant

Benzodiazepines5,15,39,189–196 Clonazepam: undetectable to 
10% of maternal plasma 
levels197

Clonazepam = 2.8%
Diazepam = 0.88–7.1%
Lorazepam = 2.6–2.9%
Oxazepam = 0.28–1%

Sedation, lethargy, weight loss and 
mild jaundice
 
One case of persistent apnoea with 
clonazepam
 
Restlessness and mild drowsiness with 
alprazolam
 
In a telephone survey of 124 women 
two reported CNS depression in their 
breastfeeding neonates. One of the 
children was exposed to 
benzodiazepines in utero.
 
No adverse effects have been 
reported in others.

None reported but not 
studied

Promethazine No published data available at 
the time of writing

Zopiclone, zolpidem and 
zaleplon5,198–200

Zolpidem: undetectable201

 
Zopiclone and zaleplon: not 
reported

Zaleplon = 1.5%
Zopiclone = 1.5%
Zolpidem = 0.02–0.18%

None reported None reported but not 
studied

RID, relative infant dose.
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Stimulants in breastfeeding

Table 7.6 provides information on individual drugs in breastfeeding based on available 
published data in mid-2024. Manufacturers’ formal advice on drugs in breastfeeding is 
available in the SPC or European Public Assessment Report for individual drugs. 
Table 7.6 does not include this advice (which is often uninformative), but instead uses 
primary reference sources. It is usually advisable to continue the drug prescribed during 
pregnancy. Switching drugs postpartum for the purpose of breastfeeding is usually not 
sensible. Table 7.6 should be used as a guide when initiating treatment postpartum. 
In  each case the previous response (and lack of response) to treatment must be 
considered.
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Chapter 8

Hepatic impairment

Patients with hepatic impairment may have the following:

■■ Reduced capacity to metabolise biological waste products, dietary proteins and foreign 
substances such as drugs. Clinical consequences include hepatic encephalopathy and 
increased dose-related adverse effects from drugs.

■■ Reduced ability to synthesise plasma proteins and vitamin K-dependent clotting 
factors. Clinical consequences include hypoalbuminaemia, leading in extreme cases 
to ascites. Increased toxicity from highly protein-bound drugs should be anticipated. 
There is also an increased risk of bleeding from gastrointestinal irritant drugs and 
with selective serotonin reuptake inhibitors (SSRIs).

■■ Reduced hepatic blood flow. Clinical consequences include oesophageal varices and 
elevated plasma levels of drugs that are subject to first-pass metabolism.

General principles of prescribing in hepatic impairment

Liver function tests (LFTs) are a poor marker of hepatic metabolising capacity. 
Many patients with chronic liver disease are asymptomatic or have fluctuating clinical 
symptoms. LFTs help evaluate hepatic damage but tell us little about hepatic 
function.

There are few clinical studies relating to the use of psychotropic drugs in people with 
hepatic disease. The following principles should be adhered to:

1.	 Prescribe as few drugs as possible.
2.	 Use lower starting doses, particularly of drugs that are highly protein bound. 

Tricyclic antidepressants (TCAs), SSRIs (except citalopram), trazodone and 

Prescribing in hepatic 
and renal impairment
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antipsychotics may have increased free plasma levels, at least initially. This will not 
be reflected in measured (total) plasma levels. Use lower doses of drugs known to 
be subject to extensive first-pass metabolism. Examples include TCAs and 
haloperidol.

3.	 Be cautious with drugs that are extensively hepatically metabolised (most psycho-
tropic drugs). Lower doses may be required. Exceptions are sulpiride, amisulpride, 
lithium and gabapentin, which all undergo no or minimal hepatic metabolism.

4.	 Leave longer intervals between dosage increases. The half-life of most drugs is 
prolonged in hepatic impairment and the duration of action is longer. Accumulation 
is more likely. Time to steady state is prolonged.

5.	 If albumin is reduced, consider the implications for drugs that are highly protein 
bound, and if ascites is present, consider the increased volume of distribution for 
water-soluble drugs.

6.	 Avoid medicines with a very long half-life or those that need to be metabolised to 
render them active (pro-drugs).

7.	 Always monitor carefully for adverse effects, which may be delayed.
8.	 Avoid drugs that are very sedative because of the risk of precipitating hepatic 

encephalopathy.
9.	 Avoid drugs that are very constipating because of the risk of precipitating hepatic 

encephalopathy.
10.	 Avoid drugs that are known to be hepatotoxic in their own right (e.g. monoamine 

oxidase inhibitors [MAOIs], chlorpromazine). Pre-existing liver disease does not 
increase the risk of drug-induced hepatotoxicity, but it may be more catastrophic if 
it does occur.

11.	 Choose a low-risk drug (see the tables in this section) and monitor LFTs weekly, 
at least initially. If LFTs deteriorate after a new drug is introduced, consider switch-
ing to another drug. Note that cross-hepatotoxicity between drugs is possible, 
especially if they are structurally related.1

These rules should always be observed in severe liver disease (low albumin, 
increased clotting time, ascites, jaundice, encephalopathy, etc.). The information 
here  and following should be interpreted in the context of the patient’s clinical 
presentation.

Antipsychotics in hepatic impairment2

One-third of patients who are prescribed antipsychotic medication have at least one 
abnormal LFT and in 4% at least one LFT is elevated three times above the upper 
limit of normal.3 Transaminases are most often affected and this generally occurs 
within 1–6  weeks of treatment initiation.3 Only rarely does clinically significant 
hepatic  damage result.3 Later in the treatment, the development of metabolic syn-
drome (obesity, insulin resistance) may be linked to the emergence of non-alcoholic 
fatty liver disease.4,5

Table 8.1 summarises antipsychotic medications used in hepatic impairment.
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Table 8.1  Antipsychotics in hepatic impairment.

Drug Comments

Amisulpride6–8 Predominantly renally excreted, so dosage reduction should not be necessary as long as 
renal function is normal. Uncommonly associated with rises in transaminases and rarely 
hepatocellular injury.9

Aripiprazole6,7,10,11 Extensively hepatically metabolised. Limited data that hepatic impairment has minimal 
effect on pharmacokinetics. Manufacturer states no dosage reduction required in mild to 
moderate hepatic impairment, but caution required in severe impairment. Small number of 
reports of hepatotoxicity, increased LFTs, hepatitis and jaundice.3,9,12–14

Asenapine6,7,11 Hepatically metabolised. Manufacturer advises to avoid use in severe hepatic disease 
(sevenfold increase in asenapine exposure). No dose adjustment required in mild to 
moderate disease,15 but be aware of the possibility of increased plasma levels in patients 
with moderate impairment. Transient, asymptomatic rises in transaminases, AST and ALT 
are common, especially early in treatment. Single case report of mild cholestatic liver injury 
that resolved on stopping treatment.16

Brexpiprazole7,17 Little information. Use no more than 3mg/day (schizophrenia) or 2mg/day (depression or 
agitation in Alzheimer’s disease) in moderate or severe hepatic failure. Long half-life 
(~90 hours).

Cariprazine7,18 Occasional, non-clinically relevant increases in ALT and AST. No dosage adjustment is 
required in patients with mild or moderate hepatic failure; not advised in severe hepatic 
disease (has not been evaluated). Long half-life (~2–4 days). Hepatitis has been reported.

Clozapine1,6,7,19,20 Very sedative and constipating. Contraindicated in active liver disease (associated with 
nausea, anorexia or jaundice), progressive liver disease or hepatic failure. In less severe 
disease, start with 12.5mg and increase slowly, using plasma levels to gauge metabolising 
capacity and guide dosage adjustment. More frequently associated with changes in liver 
enzymes than other antipsychotics. Transient elevations in AST, ALT and GGT to over twice 
the normal range occur in up to a third of people, resolving spontaneously in 6–12 weeks.21 
Clozapine-induced hepatitis, jaundice, cholestasis and liver failure have been reported. 
Clozapine should be discontinued if these develop. Successful rechallenge following 
hepatitis has been described.22,23

Flupentixol/
zuclopenthixol6,7,24,25

Both are extensively hepatically metabolised. Abnormal LFTs and (rarely) jaundice have been 
reported with flupentixol.6 Small, transient elevations in transaminases, cholestatic hepatitis 
and jaundice6 have been reported in some patients treated with zuclopenthixol. One report 
of flupentixol-induced hepatitis.26 No other literature reports of use or harm.27 Reduce doses 
by 50% in patients with compromised hepatic function. Depot preparations are best 
avoided, as altered pharmacokinetics will make dosage adjustment difficult and adverse 
effects from accumulation more likely.

Haloperidol6 Extensively hepatically metabolised. Halve initial doses, adjust dose with smaller increments 
and at longer intervals. Transient and asymptomatic elevations in LFTs reported in 20% of 
patients.28 Isolated reports of cholestasis, acute hepatic failure, hepatitis and abnormal LFTs.6,7

Iloperidone7,11,29 Hepatically metabolised. Reduce dose in moderate impairment (twofold increase in active 
metabolites) and avoid completely in severe hepatic impairment (no studies done). No dose 
reduction necessary in mild impairment. Infrequent reports of cholelithiasis.

Lumateperone30,31 Hepatically metabolised to active metabolites. No dose adjustment required in mild 
impairment. Increased exposure to lumateperone in moderate and severe impairment; 
manufacturer recommends dose of 21mg daily. Increases in transaminases reported in 
licensing trials.

(Continued )
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Table 8.1  (Continued)

Drug Comments

Lurasidone6,7,11 Hepatically metabolised. No dose adjustment is required in mild hepatic impairment. 
Manufacturer recommends a starting dose of 18.5mg (20mg) in moderate or severe hepatic 
impairment, and a maximum dose of 74mg (80mg)/day in moderate impairment (1.7-fold 
increase in exposure) and of 37mg (40mg)/day in severe impairment (threefold increase in 
exposure). Increases in ALT reported infrequently.

Olanzapine1,6,7,11 Although extensively hepatically metabolised, the pharmacokinetics of olanzapine seem to 
change little in severe hepatic impairment. It is sedative and anticholinergic (can cause 
constipation) so caution is advised. Start with 5mg/day in moderate or severe impairment 
and consider using plasma levels to guide dosage (aim for 20–40mcg/L). Dose-related, 
transient, asymptomatic elevations in ALT and AST are very common in physically healthy 
adults, particularly early in treatment. Along with clozapine, more often associated with 
drug-induced liver injury than other antipsychotics.32,33

Paliperidone6,7,11 Mainly excreted unchanged so no dosage adjustment required for mild to moderate 
impairment. May be a good choice for patients with pre-existing hepatic disease.34–37 
However, no data are available with respect to severe hepatic impairment, so caution 
required. Rises in transaminases and GGT reported, and some cases of jaundice and hepatic 
steatosis.38 One case report of hepatotoxicity with risperidone that did not remit on 
switching to paliperidone – it is possible that paliperidone may cause hepatotoxicity.39

Phenothiazines6,7,32 All cause sedation and constipation. Transient abnormalities in LFTs reported. Associated 
with cholestasis and some reports of fulminant hepatic cirrhosis. Best avoided completely in 
hepatic impairment, some phenothiazines are actively contraindicated. Chlorpromazine is 
particularly hepatotoxic and is also associated with rare cases of immune-mediated 
obstructive jaundice which may progress to liver disease.

Pimavanserin7 Active metabolite has a very long half-life (200 hours) but hepatic impairment does not 
appear to affect plasma concentrations. Manufacturer advises that no dose adjustment is 
required. No reports of hepatotoxicity.

Quetiapine6,7,11,40 Extensively hepatically metabolised but short half-life. Clearance reduced by a mean of 30% 
in hepatic impairment so start at 25mg/day (IR preparation) or 50mg/day (XL preparation) 
and increase in 25–50mg/day increments. Can cause sedation and constipation. Transient 
rises in AST, ALT and GGT reported, as well as jaundice and hepatitis.41 Severe hepatic 
toxicity probably more common with quetiapine (1.65% of patients) than other SGAs.41 
Several cases of fatal hepatic failure and of hepatocellular damage reported. A number of 
studies describe safe use in patients with alcohol dependence.42–44

Risperidone1,6,7,11 Extensively hepatically metabolised and highly protein bound. Those with severe impairment 
should start at 0.5mg bd and increase by 0.5mg bd at a maximum rate of weekly for doses 
above 1.5mg bd. Risperidone Consta can be started at 12.5mg, or 25mg every 2 weeks if 
2mg daily oral dosing has been tolerated. Okedi should be started at 75mg, after 
confirming tolerability of 3mg oral risperidone. Perseris can be given at 90mg monthly if 
3mg oral risperidone is tolerated, and Uzedy at 50mg monthly if 2mg oral is tolerated. 
Transient, asymptomatic elevations in LFTs, cholestatic hepatitis, jaundice and rare cases of 
hepatic failure have been reported. Cross-hepatotoxicity with paliperidone has been 
reported.39 Steatohepatitis may arise as a result of weight gain.45

Sulpiride6,7 Almost completely renally excreted with a low potential to cause sedation or constipation. 
Dosage reduction should not be required. Rises in hepatic enzymes are common. Isolated 
case reports of cholestatic jaundice and primary biliary cirrhosis.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; bd, twice a day; GGT, gamma-glutamyl transferase.
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Antidepressants in hepatic impairment2

Of those treated with antidepressants, 0.5–3% develop asymptomatic mild elevation of 
hepatic transaminases.46 Onset is normally between several days and 6 months of treat-
ment initiation and the elderly are more vulnerable.46 Frank, clinically significant liver 
damage however is rare and mostly idiosyncratic (unpredictable and not related to 
dose). Cross-toxicity within class has been described.46

Table 8.2 lists antidepressants commonly used in hepatic impairment.

Table 8.2  Antidepressants in hepatic impairment.

Drug Comments

Agomelatine6,7,46–48 Liver injury including hepatic failure, liver enzyme increases more than 10 x ULN, and 
hepatitis reported, most commonly in first months of treatment. Contraindicated in 
hepatic impairment, including cirrhosis and active liver disease. Dose-related increase in 
transaminases reported; perform LFTs at baseline, 3, 6, 12 and 24 weeks during 
initiation and at each dose increase, and thereafter where clinically indicated. Stop 
treatment if transaminases rise more than 3 x ULN. Use cautiously where other risk 
factors for hepatic disease are present.
Under current monitoring restrictions, risk of liver injury is no higher than for other 
antidepressants.49,50 Almost all reactions are reversible on stopping agomelatine.47

Brexanolone7,28 No dose adjustment required in hepatic impairment. Does not appear to be 
hepatotoxic, although experience is limited.

Citalopram7,51,52 Hepatically metabolised and accumulates in chronic dosing. Dosage reduction required in 
renal impairment because of the extended half-life of citalopram in renal impairment 
which results in steady-state concentrations at a given dose to be about twice as high as 
those found in patients with normal renal function. Greater risk of QT interval prolongation 
because of higher drug exposure. Restrict the maximum daily dose to 20mg in hepatic 
impairment. Exercise caution due to the increased risk of bleeding seen with all SSRIs.

Duloxetine6,7,53–57 Hepatically metabolised. Clearance markedly reduced even in mild impairment. Reports 
of hepatocellular injury (liver enzyme increases more than 10 x ULN) and, less commonly, 
jaundice. Hepatic failure, sometimes fatal, has been reported. Contraindicated in hepatic 
impairment.

Escitalopram7,58,59 Hepatically metabolised and accumulates in chronic dosing. Longer half-life and 60% 
higher exposure in mild to moderate impairment. Initiate the dose at 5mg daily for the 
first 2 weeks, maximum dose 10mg daily. Careful dose titration in severe hepatic 
impairment. Be aware of increased risk of bleeding and QT prolongation.

Fluoxetine6,7,60–64 Extensively hepatically metabolised with a long half-life (further increased in hepatic 
insufficiency). Kinetic studies demonstrate accumulation in compensated cirrhosis. Dose 
reduction (of at least 50%) or alternate-day dosing is recommended. Attainment of 
steady state is delayed. Asymptomatic increases in LFTs found in 0.5% of healthy adults. 
Rare cases of hepatitis reported.

Fluvoxamine7,28,65 Hepatically metabolised and accumulates in chronic dosing. Dose adjustments are 
necessary in hepatic impairment. Low risk of hepatotoxicity. Raised LFTs rarely reported 
and do not require dose change or fluvoxamine discontinuation. Be mindful of 
increased risk of bleeding.

Levomilnacipran, 
milnacipran7,28

No dose adjustment required in hepatic impairment, although the manufacturers of 
milnacipran advise avoiding in chronic liver disease, alcohol use or severe hepatic 
dysfunction. Increased liver enzymes have been reported, and hepatitis with 
milnacipran. Discontinue use if jaundice or liver dysfunction occurs.

(Continued )
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Table 8.2  (Continued)

Drug Comments

MAOIs6,7,66 Rare cases of fatal hepatic necrosis, hepatotoxicity and jaundice with phenelzine. Rarely 
hepatitis is reported with tranylcypromine, and one isolated case of fatal hepatotoxicity 
with moclobemide. Doses of moclobemide should be reduced to half or one-third in 
hepatic impairment. Selegiline has not been associated with liver injury, although one 
study reported serum enzyme elevations in 41% of patients (other studies found no 
changes). Transdermal doses do not need to be adjusted in mild or moderate impairment 
(no data for severe impairment).67 Selegiline orodispersible tablets should be started at 
1.25mg/day in mild to moderate impairment and are contraindicated in severe disease. 
Non-selective MAOIs are contraindicated in patients with hepatic impairment.

Mirtazapine6,7,68 Hepatically metabolised and sedative. 50% dose reduction recommended based on 
kinetic data. Mild, asymptomatic increases in LFTs seen in healthy adults (ALT 
>3 times the upper limit of normal in 2%). Few cases of cholestatic and hepatocellular 
damage reported. Has been used safely in patients with primary biliary cholangitis.69

Paroxetine70–72 Hepatically metabolised and accumulates in chronic dosing. Dose adjustments are 
necessary in hepatic impairment. Raised LFTs and rare cases of hepatitis, with or 
without jaundice, including chronic active hepatitis, have been reported. Paroxetine has 
demonstrated mild to moderate antipruritic effects in cholestatic pruritus. Be aware of 
increased risk of bleeding.

Reboxetine6,7,73 50% reduction in starting dose advised. Does not seem to be associated with 
hepatotoxicity.

Sertraline7,28,72,74 Hepatically metabolised and accumulates in chronic dosing. Use a low or less frequent 
dose in mild hepatic impairment. Avoid in patients with moderate (Child–Pugh score 
7–10) or severe hepatic impairment (Child–Pugh score 10–15).

Rare instances of acute liver injury, with or without jaundice, have been described. 
Sertraline is used in the management of cholestatic pruritus. Be aware of increased risk 
of bleeding.

Tricyclics6,7,75 All are hepatically metabolised, highly protein bound and will accumulate. They vary in 
their propensity to cause sedation and constipation. All are associated with raised LFTs 
and rare cases of hepatitis. Sedative TCAs such as trimipramine, imipramine, dothiepin 
(dosulepin) and amitriptyline are best avoided.

Venlafaxine/
desvenlafaxine6,7,76,77

Dosage reduction of 50% advised in mild and moderate hepatic impairment. Rare cases 
of hepatitis reported.

Vilazodone7 No dose adjustment required in hepatic impairment. Does not appear to affect liver 
enzymes and no cases of hepatotoxicity, but data are limited, and all other SSRIs have 
been linked to liver toxicity.

Vortioxetine6,78,79 Extensively metabolised in the liver. Little experience in hepatic impairment, but 
pharmacokinetic studies suggest no dose reduction is required. Does not seem to be 
associated with hepatotoxicity, but experience is limited and all other SSRIs are 
implicated in rare instances of liver toxicity.

ALT, alanine aminotransferase; LFTs, liver function tests; MAOIs, monoamine oxidase inhibitors; TCAs, tricyclic antide-
pressants; ULN, upper limit of normal.
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Mood stabilisers in hepatic impairment6,7,80

Recommendations for the use of mood-stabilising medications in hepatic impairment 
are summarised in Table 8.3.

Table 8.3  Mood stabilisers in hepatic impairment.

Drug Comments

Carbamazepine6,7,80 Extensively hepatically metabolised and potent inducer of CYP450 enzymes (this can 
cause modest elevations in gamma-glutamyl transferase and alkaline phosphatase, which 
in themselves are not an indication for stopping6). In chronic stable disease, caution is 
advised. Associated with hepatitis, cholangitis, cholestatic and hepatocellular jaundice, 
and hepatic failure (rare). Adverse hepatic effects are most common in the first 2 months 
of treatment.80 Hepatocellular damage is often associated with a poor outcome. 
Vulnerability to carbamazepine-induced hepatic damage may be genetically determined.80 
Avoid use in acute liver disease. In chronic liver disease reduce starting dose by 50%7 and 
titrate up slowly, using plasma levels to guide dosage. Stop if liver function tests (LFTs) 
deteriorate.

Lamotrigine28 Manufacturers advise 50% reduction in initial dose, dose escalation and maintenance dose 
in moderate hepatic impairment and 75% reduction of these parameters in severe hepatic 
impairment. Discontinue if there is lamotrigine-induced rash (which can be serious). Elevated 
LFTs and hepatitis reported. Women, children and patients taking valproate appear to be at 
increased risk of lamotrigine-related hepatotoxicity.

Lithium7 Not metabolised so dosage reduction not required as long as renal function is normal. Use 
serum levels to guide dosage and monitor more frequently if ascites status changes (volume 
of distribution will change). Asymptomatic and transient LFT abnormalities reported in small 
proportion of patients on long-term therapy.28 One case of ascites and one of 
hyperbilirubinaemia reported over many decades of lithium use worldwide.

Valproate81 Highly protein bound and hepatically metabolised. Reduce doses and closely monitor LFTs 
in hepatic impairment. Use plasma levels (measure free levels; total concentrations may 
appear to be normal) to guide dosage. Contraindicated in severe and/or active hepatic 
impairment or family history of severe impairment. Impairment of usual metabolic 
pathway can lead to generation of hepatotoxic metabolites via alternative pathway. Risk 
of liver toxicity is increased in people with hepatic insufficiency if salicylates are used 
concomitantly. Associated with elevated LFTs and serious hepatotoxicity including 
fulminant hepatic failure (sometimes fatal). Mitochondrial disease, learning disability, 
polypharmacy, metabolic disorders and underlying hepatic disease may be risk factors. 
Particularly hepatotoxic in very young children. The greatest risk is in the first 3 months of 
treatment.
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Stimulants in hepatic impairment6,7,82

Recommendations for the use of stimulant medications in hepatic impairment are 
outlined in Table 8.4.

Sedatives in hepatic impairment

Table 8.5 summarises recommended sedatives in hepatic impairment.

Table 8.5  Sedatives in hepatic impairment.

Drug Comments

Benzodiazepines Extensively hepatically metabolised. Prolonged duration of effect particularly for drugs with 
active metabolites (diazepam, midazolam, clonazepam). Lorazepam, oxazepam and 
temazepam do not have active metabolites and are preferred. Lorazepam is considered the 
best tolerated in advanced liver disease28 and is commonly used in alcohol withdrawal. 
Liver enzyme elevations are uncommon and liver injury very rare.28

Melatonin7,89 Complex handling of melatonin in liver impairment. Reduced clearance and prolonged 
half-life contribute to higher circulating levels of endogenous melatonin in daytime hours; 
negative feedback and accumulation of toxic products results in reduced endogenous 
production. Relevance to dosing of exogenous melatonin is unclear, although toxicity of 
melatonin is minimal. Manufacturer advises avoiding in moderate or severe liver disease. 
Rarely associated with changes in liver function tests (LFTs).

Promethazine7 Extensive hepatic metabolism. Manufacturers advise caution in liver impairment. Jaundice 
reported with high doses. Despite widespread use, no reports of LFT abnormalities or 
toxicity with lower doses.28

Z drugs7,90,91 Hepatically metabolised, but all have a relatively short half-life. Reduce initial doses in mild to 
moderate impairment (use zopiclone 3.75mg, zolpidem 5mg, zaleplon 5mg). Avoid in severe 
impairment. Manufacturers warn that benzodiazepines as a class may precipitate 
encephalopathy. Zaleplon is subject to significant first-pass metabolism and zolpidem plasma 
concentrations and half-life are significantly increased in hepatic impairment. These agents 
should be used with caution.92 Although zopiclone has the longer half-life, this may not be 
clinically relevant except in severe disease.90 Zopiclone and zaleplon have not been associated 
with hepatotoxicity. There are rare reports of abnormal LFTs and a single case of liver injury 
with zolpidem.28 There is one case of acute liver injury with eszopiclone (a zopiclone isomer).93

Table 8.4  Stimulants in hepatic impairment.

Drug Comments

Atomoxetine83 Reduce initial and target dose by 50% in moderate impairment, and by 75% in severe 
impairment. Very rare reports of liver toxicity, manifested by elevated hepatic enzymes, 
and raised bilirubin with jaundice. Manufacturer states ‘discontinue in patients with 
jaundice or laboratory evidence of liver injury, and do not restart’.

Dexamfetamine/
lisdexamfetamine84,85

Little experience in liver disease. Manufacturers recommend cautious dose titration. Very 
rarely associated with abnormal liver function, two case reports of hepatotoxicity.86,87

Methylphenidate88 Mild and transient elevations in liver enzymes have been reported. Rare reports of liver 
dysfunction and hypersensitivity reactions. Limited experience in liver disease.
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Other psychotropics in hepatic impairment

Table 8.6 gives a summary of other psychotropics recommended in hepatic impairment.

Summary of recommended psychotropics in hepatic impairment

Table 8.7 gives an outline of the drug groups of psychotropics recommended for use in 
hepatic impairment.

Table 8.6  Other psychotropics in hepatic impairment.

Drug Comments

Bremelanotide7 No dose adjustment required in mild to moderate hepatic impairment. Use with caution 
in severe impairment; adverse effects more likely.30 One case of acute hepatitis reported.

Deutetrabenazine6,28 Not studied in hepatic impairment but, based on experience with tetrabenazine, use is 
contraindicated. Limited information available but clinically relevant hepatotoxicity not 
reported. Occasional asymptomatic rises in ALT.

Gabapentin Largely renally excreted but occasional cases of liver toxicity reported.94,95

Lemborexant, 
daridorexant, 
suvorexant7,30

No dose adjustments in mild or moderate impairment required for suvorexant. For 
lemorexant and daridorexant, no dose adjustment in mild impairment (risk of increased 
somnolence). In moderate impairment, starting and maximum dose of 5mg for 
lemborexant, 25mg for daridorexant. None is recommended in severe impairment. 
Little experience but hepatotoxicity not reported.96

Pitolisant6,30 Extensively hepatically metabolised. No dose adjustment in mild impairment. In 
moderate impairment the half-life is doubled; daily dose can be increased 2 weeks after 
initiation, daily maximum 17.8mg. Manufacturers recommend monitoring patients with 
hepatic impairment for increased QTc. Contraindicated in severe impairment. Hepatic 
enzyme increases are uncommon. No reports of liver injury.

Pregabalin Not metabolised and largely renally excreted.97 Rare cases of hepatoxicity.98,99

Solriamfetol6 Not metabolised. No known problems in liver impairment, no reports of liver injury.

Valbenazine7,28 Hepatically metabolised pro-drug of α-dihydrotetrabenazine. Unlike deutetrabenazine, 
valbenazine is not contraindicated in liver disease, but maximum dose of 40mg in 
moderate to severe impairment. Few data, but no reports of clinically relevant liver 
injury other than a single report of reactivation of pre-existing hepatitis C.

ALT, alanine aminotransferase.

Table 8.7  Psychotropic drug groups in hepatic impairment.

Drug group Recommended drugs

Antipsychotics Sulpiride/amisulpride: no dosage reduction required if renal function is normal
Paliperidone: if depot required.

Antidepressants Paroxetine, sertraline, citalopram, escitalopram or vortioxetine: start at low dose. Titrate 
slowly (if required) as above.

Mood stabilisers Lithium: use plasma levels to guide dosage. Care needed if ascites status changes.

Sedatives Lorazepam, oxazepam, temazepam: short half-life with no active metabolites. Use low doses 
with caution, as sedative drugs used in severe disease can precipitate hepatic encephalopathy.
Zopiclone: 3.75mg with care in moderate hepatic impairment.
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Drug-induced hepatic damage

Hy’s rule is defined as alanine aminotransferase (ALT) more than three times the upper 
limit of normal combined with serum bilirubin more than two times the upper limit of 
normal. This is recommended by the US Food and Drug Administration (FDA) to assess 
the hepatotoxicity of new drugs.80

Drug-induced hepatic damage can be due to:

■■ Direct dose-related hepatotoxicity (type 1 adverse drug reaction). A small number of 
drugs fall into this category (e.g. paracetamol, alcohol).

■■ Hypersensitivity reactions (type 2 adverse drug reaction). These can present with 
rash, fever and eosinophilia. Almost all drugs have been associated with cases of 
hepatotoxicity; the frequency varies.

Almost any type of liver damage can occur, ranging from mild transient asympto-
matic increases in LFTs to fulminant hepatic failure. See Tables 8.1–8.6 for details of 
the hepatotoxic potential of individual drugs.

Risk factors for drug-induced hepatotoxicity include:100

■■ Increasing age.
■■ Female gender.
■■ Alcohol consumption.
■■ Co-prescription of enzyme-inducing drugs.
■■ Genetic predisposition.
■■ Obesity.
■■ Pre-existing liver disease (small effect).

When interpreting LFTs, remember that:101

■■ About 12% of the healthy adult population have one LFT outside (above or below) 
the normal reference range.

■■ Up to 10% of patients with clinically significant hepatic disease have normal LFTs.
■■ Individual LFTs lack specificity for the liver, but more than one abnormal test greatly 
increases the likelihood of liver pathology.

■■ The absolute values of LFTs are a poor indicator of disease severity.

When monitoring LFTs consider the following:

■■ Ideally LFTs should be measured before treatment starts so that ‘baseline’ values are 
available.

■■ LFT elevations of over two times the upper limit of the normal reference range are 
rarely clinically significant.

■■ Most drug-related LFT elevations occur early in treatment (first month) and are 
transient. They may indicate adaptation of the liver to the drug rather than damage 
per se. Transient LFT elevations may also occur during periods of weight gain.102

■■ If LFTs are persistently elevated more than threefold, continuing to rise or accompanied 
by clinical symptoms, the suspected drugs should be withdrawn.

■■ When tracking change, >20% change in liver enzymes is required to exclude bio
logical or analytical variation.
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Renal impairment

Using drugs in patients with renal impairment needs careful consideration. This is partly 
because some drugs are nephrotoxic but principally because the pharmacokinetics 
(absorption, distribution, metabolism, excretion) of drugs are altered in renal impair-
ment. In particular, patients with renal impairment have a reduced capacity to excrete 
drugs and their metabolites.

General principles of prescribing in renal impairment

■■ Estimate the excretory capacity of the kidney. Laboratories usually report renal 
function based on the estimated glomerular filtration rate (eGFR). This is derived from 
either the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) formula or 
the Modification of Diet in Renal Disease (MDRD) formula. The CKD-EPI formula is 
more accurate than the MDRD and is preferred, but note that these estimates are still 
less than perfect when compared with directly measured GFR.1

■■ Check proteinuria by measuring urinary albumin and calculate the albumin : creatinine 
ratio. This is because proteinuria is a significant risk factor for progression to end 
stage disease.1

■■ For most drugs and most adult patients of average build and height, eGFR 
(calculated using the CKD-EPI formula, Box 8.1) can be used to determine dose 
adjustments.

■■ For nephrotoxic drugs, elderly patients (75 years and over) and patients at both 
extremes of muscle mass (body mass index [BMI] <18 or >40kg/m2), calculate creati-
nine clearance (CrCl) to determine dose adjustments. In addition, the Medicines 
Healthcare products Regulatory Agency (MHRA) advises that CrCl should be used 
as an estimate of renal function for direct-acting oral anticoagulants (DOACs) and 
drugs with a narrow therapeutic index that are mainly renally excreted (e.g. lithium) 
(UK Kidney Association, https://ukkidney.org). The Cockroft and Gault equation 
should be used to calculate CrCl (Box 8.2).

Box 8.1  Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) formula

This replaces the previously used modification of diet in renal disease (MDRD) equation)2 although 
some pathology departments still use MDRD.

GFR 141 S k,1 S k,1 0.993 1.018 ifcr cr
1.209 Age� � � � �min ( ) max [( )/ /� �   female 1.159 if black] [ ]�

Where Scr is serum creatinine in mg/dL
κ is 0.7 for females and 0.9 for males
α is -0.329 for females and -0.411 for males
min indicates the minimum of Scr/κ or 1
max indicates the maximum of Scr/κ or 1

■■ Online calculator available at https://www.kidney.org/professionals/kdoqi/gfr_calculator

https://www.kidney.org/professionals/kdoqi/gfr_calculator
https://ukkidney.org
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Stage of renal impairment

Figure 8.1 indicates how to classify the stage of renal impairment.2

Box 8.2  Cockroft and Gault equation*

CrCl ml/
F age in years ideal body weight kg

Ser
( min)

( ( )) ( )
�

� �140
uum creatinine mol/L( )�

Where F = 1.23 (men) and 1.04 (women)

Ideal body weight should be used for patients at extremes of body weight or else the result of the 
calculation is a poor estimate

For men, ideal body weight (kg) = 50kg + 2.3kg per inch over 5 feet
For women, ideal body weight (kg) = 45.5kg + 2.3kg per inch over 5 feet

■■ Online calculator available at https://www.nuh.nhs.uk/staff-area/antibiotics/creatinine-clearance- 
calculator

* This equation is not accurate if plasma creatinine is unstable (e.g. acute renal failure), in obesity, in pregnant 
women, in children or in diseases causing the production of abnormal amounts of creatinine. It has only been 
validated in white patients. Creatinine clearance is not the same as GFR and is relatively less representative of 
GFR in severe renal failure.
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A1 A2 A3

Normal to mildly
increased

Moderately increased Severely increased

<3

≥90

60–89

45–59

30–44

15–29

<15

Normal and
high

Mild reduction
related to normal
range for a young
adult

Mild–moderate
reduction

Moderate–severe
reduction

Severe reduction

Kidney failure

G1

G2

G3a

G3b

G4

G5

No CKD in the
absence

of markers of
kidney damage

Refer for specialist assessment

3–30

Refer for specialist assessment
if the person has:

• a sustained decrease in GFR of 25%
or more and a change in GFR
category or sustained decrease in
GFR of 15 mL/min/1.73 m2 or more
within 12 months

• hypertension that remains poorly
controlled despite the use of at
least 4 antihypertensive drugs at
therapeutic doses (see also
‘Hypertension’ NICE clinical
guideline 127)

• known or suspected rare or genetic
causes of CKD

• suspected renal artery stenosis

Refer for specialist
assessment if the person
has any of the criteria
in A2, or:

• ACR 70mg/mmol or more,
unless known to be caused
by diabetes and already
appropriately treated

• haematuria

Manage in primary care according to recommendations

>30

Figure 8.1  Classification of renal impairment. ACR, albumin : creatinine ratio; CKD, chronic kidney disease;  
GFR, glomerular filtration rate.

https://www.nuh.nhs.uk/staff-area/antibiotics/creatinine-clearance-calculator/
https://www.nuh.nhs.uk/staff-area/antibiotics/creatinine-clearance-calculator/
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Notes

■■ Monitor decline in renal function over a considerable period as a 30% change over 
2 years is associated with a fivefold increase in risk of end stage renal disease. Chronic 
kidney disease (CKD) progression is often non-linear.1

■■ Monitor risk of moving from CKD stage 3–5 (eGFR 10–59) to dialysis/transplantation 
using the Tangri score at https://qxmd.com/calculate/calculator_125/kidney-failure-
risk-equation-8-variable. The four (age, sex, eGFR, urine albumin : creatinine ratio) 
and eight (previous four items plus serum calcium, phosphorus, bicarbonate, albumin) 
variable equations accurately predict the 2- and 5-year probability of treated kidney 
failure (dialysis or transplantation) for a potential patient with CKD stage 3–5.3

■■ In general, renal function significantly affects overall drug elimination so the amount 
of drug excreted unchanged in urine should be 30% or more of the dose.4

■■ Older adults (>65 years) should be assumed to have at least mild renal impairment. 
Their serum creatinine may not be raised because they have a smaller muscle mass.

■■ Avoid drugs that are nephrotoxic (e.g. lithium, non-steroidal anti-inflammatory 
drugs) where renal reserve is limited.

■■ Be cautious when using drugs that are extensively renally cleared (e.g. sulpiride, 
amisulpride, lithium).

■■ Elimination of drugs metabolised hepatically can be reduced in kidney disease 
possibly by inhibition of enzymatic activity caused by uraemia.5

■■ Start at a low dose and increase slowly because, in renal impairment, the half-life of 
a drug and the time for it to reach steady state (amount absorbed is the same as 
cleared when the drug is given continuously) are often prolonged. Plasma level moni-
toring may be useful for some drugs.

■■ Try to avoid long-acting drugs (e.g. depot preparations). Their dose and frequency 
cannot be easily adjusted should renal function change.

■■ Prescribe as few drugs as possible. Patients with renal failure take many medications 
requiring regular review. Interactions and adverse effects can be avoided if fewer 
drugs are used.

■■ Monitor patient for adverse effects. Patients with renal impairment are more likely to expe-
rience adverse effects and they may take longer to develop than in healthy patients. Adverse 
effects such as sedation, confusion and postural hypotension can be more common.

■■ Be cautious when using drugs with anticholinergic effects, since they may cause 
urinary retention.

■■ There are few clinical studies of the use of psychotropic drugs in people with renal 
impairment. Advice about drug use in renal impairment is often based on knowledge 
of the drug’s pharmacokinetics in healthy patients.

■■ The effect of renal replacement therapies (e.g. dialysis) on drugs is difficult to predict. 
See Tables 8.8–8.14. Seek specialist advice.

■■ Try to avoid drugs known to prolong the QTc interval. In established renal failure 
electrolyte changes are common so it is probably best to avoid antipsychotics with 
the greatest risk of QTc prolongation (see section on ECG changes – QT prolonga-
tion in Chapter 1).

■■ Monitor weight carefully. Weight gain predisposes to diabetes which can contribute 
to rhabdomyolysis6 and renal failure. Psychotropic medications commonly cause 
weight gain.

https://qxmd.com/calculate/calculator_125/kidney-failure-risk-equation-8-variable
https://qxmd.com/calculate/calculator_125/kidney-failure-risk-equation-8-variable
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■■ Be vigilant for serotonin syndrome with antidepressants, dystonias and neuroleptic 
malignant syndrome (NMS) with antipsychotics. The resulting rhabdomyolysis can 
cause renal failure. There are case reports of rhabdomyolysis occurring with antipsy-
chotics without other symptoms of NMS.7–9

■■ Depression is common in CKD but evidence for effectiveness of antidepressants in 
this condition is lacking.10,11 In CKD starting some antidepressants at a higher versus 
lower dose reduces mortality risk.12 Depression is poorly treated in patients on hae-
modialysis.13 In common with other chronic physical illnesses, depression in end 
stage renal disease may be associated with increased mortality,14–16 and the degree of 
risk may be linked to the severity of the depression.17 Non-drug treatment such as 
cognitive behavioural therapy, exercise or relaxation techniques probably reduces 
depressive symptoms for adults on dialysis.18 SSRIs are associated with hip fracture 
in patients on haemodialysis (adjusted odds ratio 1.25; 95% confidence interval [CI] 
1.17, 1.35).19

■■ Both schizophrenia and bipolar disorder are associated with an increased risk of 
CKD.20,21

■■ Antipsychotics (e.g. olanzapine, quetiapine) may be associated with acute kidney 
injury22 possibly via their effects on blood pressure and urinary retention but studies 
are conflicting.23

■■ Mood-stabilising anticonvulsants used in bipolar disorder are associated with an 
increased rate of CKD.21

Table 8.8  Antipsychotic medications in renal impairment.

Drug Comments

Amisulpride24–27 Primarily renally excreted. 50% excreted unchanged in urine. Limited experience in 
renal disease, one study in Chinese patients showing more than twofold increase in 
AUC, trough and peak plasma concentrations with GFR 30mL/min.28 Manufacturer 
states no data with doses of >50mg but recommends following dosing: 50% of 
dose if GFR 30–60mL/min; 33% of dose if GFR is 10–30mL/min; no 
recommendations for GFR <10mL/min so best avoided in established renal 
failure.

Aripiprazole24,25,27,29–32 Less than 1% of unchanged aripiprazole renally excreted. Manufacturer states no 
dose adjustment required in renal failure as pharmacokinetics are similar in healthy 
and severely renally diseased patients. There is one case report of safe use of oral 
aripiprazole 5mg in an 83-year-old man having haemodialysis. Avoid depot 
formulation where possible although there is a case report of aripiprazole 400mg 
depot use in a 64-year-old man on haemodialysis.

Asenapine25,27,33 Extensively hepatically metabolised. Manufacturer states no dose adjustment 
required for patients with renal impairment but no experience with use if GFR 
<15mL/min. A 5mg single-dose study suggests that no dose adjustment is needed 
with any degree of renal impairment.

Chlorpromazine24,27,34–36 Less than 1% excreted unchanged in urine. Caution required in severe impairment 
because of the risk of accumulation. No dose adjustment required for GFR >10mL/
min. For GFR <10mL/min, start with small doses and monitor for anticholinergic, 
sedative and hypotensive adverse effects.

(Continued )
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Table 8.8  (Continued)

Drug Comments

Clozapine25,27,37–41 Contraindicated by manufacturer in severe renal disease, but only trace amounts of 
unchanged clozapine are excreted in urine. No dose adjustment required in GFR 
>10mL/min, titrate cautiously in very severe impairment. Nocturnal enuresis and 
urinary retention are common adverse effects. Anticholinergic, sedative and 
hypotensive adverse effects are more frequent in patients with renal disease. May 
cause and aggravate diabetes, a common cause of renal disease. Rare case reports of 
interstitial nephritis and acute renal failure, but also successful continuation after 
renal transplantation.42

Flupentixol24,25,27 Negligible renal excretion of unchanged flupentixol. Dosing: GFR 10–50mL/min dose 
as in normal renal function; GFR <10mL/min start with quarter to half of normal 
dose and titrate slowly. May cause hypotension and sedation in renal impairment 
and can accumulate. Manufacturer advises caution in renal failure because of 
increased cerebral sensitivity to antipsychotics. Avoid depot preparations in renal 
impairment.

Haloperidol8,24,25,27,43,44 Less than 1% excreted unchanged in the urine. Manufacturer advises caution in 
renal failure. Dosing: GFR 10–50mL/min dose as in normal renal function; GFR 
<10mL/min start with a lower dose as can accumulate with repeated dosing. A case 
report of haloperidol use in renal failure suggests starting at a low dose and 
increasing slowly. Has been used to treat uraemia-associated nausea in renal failure. 
Avoid depot preparations in renal impairment.

Lumateperone45,46 <1% excreted unchanged in urine. Manufacturer advises no dose adjustment 
needed in renal impairment.

Lurasidone24 9% excreted unchanged in the urine. Serum concentrations are increased by  
1.5-, 1.9- and 2.0-fold in mild, moderate and severe impairment, respectively. 
Manufacturer advises a starting dose of 18.75mg (20mg) and maximum dose of 
74mg (80mg) per day if GFR <50mL/min. Avoid in GFR <15mL/min unless benefits 
outweigh risks (no data to support use). Renal failure has been reported rarely.

Olanzapine7,25,27,34,44,47 57% of olanzapine is excreted mainly as metabolites (7% excreted unchanged) 
in urine. Dosing: UK manufacturers recommend GFR <50mL/min initially 5mg 
daily and titrate as necessary. Avoid long-acting preparations in renal 
impairment unless the oral dose is well tolerated and effective. UK manufacturer 
recommends a lower long-acting injection starting dose of 150mg, 4-weekly in 
patients with renal impairment. US manufacturers state that no dose adjustment 
is required for oral or depot preparation. May cause and aggravate diabetes, a 
common cause of renal disease. Hypothermia has been reported when used in 
renal failure.

Paliperidone25,27,34 Paliperidone is a metabolite of risperidone. 59% excreted unchanged in urine. 
Dosing: GFR 50–80mL/min, 3mg daily and increase according to response to max. of 
6mg daily; GFR 10–50mL/min, 3mg alternate days (or 1.5mg daily) increasing to 3mg 
daily according to response. Use with caution as clearance is reduced by 71% in 
severe kidney disease. Manufacturer contraindicates oral form if GFR <10mL/min due 
to lack of experience, and monthly, 3-monthly and 6-monthly depot preparations if 
GFR <50mL/min (reduced loading and maintenance doses if GFR >50mL/min). Two 
case reports of successful paliperidone monthly injection use in patients with renal 
failure undergoing haemodialysis.48,49
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Drug Comments

Pimavanserin45,50 <1% excreted unchanged in urine. Manufacturer states no dose adjustment 
needed in GFR ≥30mL/min but advises to avoid if GFR <30mL/min due to lack 
of data.

Pimozide24,25,27 <1% of pimozide excreted unchanged in the urine; dose reductions not usually 
needed in renal impairment. Dosing: GFR 10–50mL/min dose as in normal renal 
function; GFR <10mL/min start at a low dose and increase according to response. 
Manufacturer cautions in renal failure.

Quetiapine24,25,27,51–53 <5% of quetiapine excreted unchanged in the urine. Plasma clearance reduced by 
an average of 25% in patients with a GFR <30mL/min but manufacturer states no 
dose adjustment is necessary. Case reports (thrombotic thrombocytopenic purpura, 
DRESS and non-NMS rhabdomyolysis) resulting in acute renal failure with quetiapine 
have been published.

Risperidone24,25,27,44,54–57 Clearance of risperidone and the active metabolite of risperidone (9-OH-) is reduced 
by 60% in patients with moderate to severe renal disease. Dosing: GFR <50mL/min 
0.5mg twice daily for at least 1 week then increasing by 0.5mg twice daily to 1–2mg 
bd. The long-acting injection should only be used after titration with oral risperidone 
as described above. If 2mg orally is tolerated, 25mg intramuscularly every 2 weeks 
(Risperdal Consta®) can be administered. Manufacturers of the Okedi® monthly 
injection do not recommend use in GFR <60mL/min. Risvan® 75mg monthly or 
PerserisTM (subcutaneous) 90mg monthly can be used if 3mg oral is tolerated.  
UzedyTM can be given 50mg monthly if 2mg oral is tolerated. There are two case 
reports of successful use of risperidone long-acting injection in haemodialysis at a dose 
of 50mg 2 weekly in one patient and 37.5mg then 25mg in an older adult. Another 
describes the successful use of risperidone in a child with steroid-induced psychosis 
and nephrotic syndrome.

Sulpiride6,24,25,27,58 Almost totally renally excreted, with 95% excreted in urine and faeces as 
unchanged sulpiride. Dosing regimen: GFR 30–60mL/min give 70% of normal dose; 
GFR 10–30mL/min give 50% of normal dose; GFR <10mL/min give 34% of normal 
dose. Alternately, the dosing interval can be prolonged by a factor of 1.5, 2 and 3, 
respectively. There is a case report of renal failure with sulpiride due to diabetic 
coma and rhabdomyolysis. Probably best avoided in renal impairment.

Trifluoperazine27 Less than 1% excreted unchanged in the urine. Dose GFR <10–50mL/min as for 
normal renal function – start with a low dose. Very limited data.

Ziprasidone24,44,59,60 <1% renally excreted unchanged. No dose adjustment needed for GFR >10mL/min 
but care needed with using the injection as it contains a renally eliminated excipient 
(cyclodextrin sodium). Case report of 80mg twice daily dose used in a patient on 
haemodialysis who then developed agranulocytosis.61

Zuclopenthixol24,27 10–20% of unchanged drug and metabolites excreted unchanged in urine. 
Manufacturer cautions use in renal disease as can accumulate. Dosing: 10–50mL/min 
dose as in normal renal function; GFR <10mL/min start with 50% of the dose and 
titrate slowly. Avoid both intramuscular preparations (acetate and decanoate) in renal 
impairment. If use is essential, follow the same dosing guidance as for oral.

AUC, area under the curve; bd, twice a day; DRESS, drug reaction with eosinophilia and systemic symptoms; 
GFR, glomerular filtration rate.

Table 8.8  (Continued)
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Table 8.9  Antidepressants in renal impairment.10

Drug Comments

Agomelatine25 Negligible renal excretion of unchanged agomelatine. No data on use in renal 
disease. Manufacturer says pharmacokinetics unchanged in small study of 
25mg dose in severe renal impairment but cautions use in moderate or severe renal 
disease. A growing number of studies demonstrate nephroprotective effects in rats.

Amitriptyline24,25,27,36,44,62–64 <2% excreted unchanged in urine; no dose adjustment needed in renal failure.  
Dose as in normal renal function but start at a low dose and increase slowly. Monitor 
patient for urinary retention, confusion, sedation and postural hypotension. Has been 
used to treat pain in those with renal disease. Associated with acute kidney injury.64

Brexanolone45,65 <1% excreted unchanged in urine. Manufacturer states no dosage adjustment is 
recommended in patients with GFR 15–60mL/min; avoid use in patients with GFR of 
<15mL/min because of the potential accumulation of the injection solubilising agent, 
betadex sulfobutyl ether sodium.

Bupropion24,25,27,36,44,66–68

(amfebutamone)
0.5% excreted unchanged in urine but in patients with renal impairment, plasma 
concentrations are higher, elimination half-life is longer and oral clearance is 
significantly lower. Metabolites may accumulate, increasing the risk of seizures. In 
renal impairment, reduce dose to 150mg once daily and/or reduce frequency of 
dosing. A single-dose study in haemodialysis patients (stage 5 disease) recommended 
a dose of 150mg every 3 days. Has been used to treat sexual dysfunction in mild to 
moderately depressed patients with chronic kidney disease.

Citalopram24,25,27,44,69–75 <13% of citalopram excreted unchanged in urine. Single-dose studies in mild and 
moderate renal impairment show no change in the pharmacokinetics of citalopram. 
Dosing is as for normal renal function; however, use with caution if GFR <10mL/min 
due to reduced clearance. The manufacturer does not advise use if GFR <20mL/min. 
Renal failure has been reported with citalopram overdose. Citalopram can treat 
depression in chronic renal failure and improve quality of life but use of citalopram 
(or escitalopram) is associated with a higher risk of sudden cardiac death vs other 
SSRIs (fluoxetine, fluvoxamine, paroxetine, sertraline) when used in patients on 
haemodialysis (adjusted hazard ratio 1.18; 95%CI 1.05, 1.31). Concurrent PPI use 
may increase the risk in haemodialysis;76 minimising the serum-to-dialystate 
potassium gradient may attenuate it.77 A case report of hyponatraemia has been 
reported in a renal transplant patient on citalopram.

Clomipramine25,27,34,36,78 2% of unchanged clomipramine excreted in urine. Dosing: GFR 20–50mL/min dose 
as for normal renal function; GFR <20mL/min, effects unknown, start at a low dose 
and monitor patient for urinary retention, confusion, sedation and postural 
hypotension as accumulation can occur. There is a case report of clomipramine-
induced interstitial nephritis and reversible acute renal failure.

Desvenlafaxine10,34,79,80 45% of desvenlafaxine excreted unchanged in urine. Manufacturer recommends 
GFR 30–50mL/min 50mg/day; GFR <30mL/min 25mg/day or 50mg on alternate 
days. Half-life is prolonged and desvenlafaxine accumulates as GFR decreases. 
Urinary retention, delay when starting to pass urine and proteinuria have been 
reported as adverse effects.

Dosulepin27,34,81

(dothiepin)
56% of mainly active metabolites renally excreted. They have a long half-life and may 
accumulate, resulting in excessive sedation. Dosing: GFR 20–50mL/min dose as for 
normal renal function; GFR <20mL/min start with a small dose and titrate to response. 
Monitor patient for urinary retention, confusion, sedation and postural hypotension.

Doxepin25,27,34,36,82 <1% excreted unchanged in urine. Dosing: GFR 10–50mL/min as in normal renal 
function but monitor patient for urinary retention, confusion, sedation and postural 
hypotension; GFR <10mL/min start with a small dose and increase slowly. 
Manufacturer advises using with caution. Haemolytic anaemia with renal failure has 
been reported with doxepin. Used topically to treat pruritis in chronic renal failure.



Prescribing in hepatic and renal impairment 773

C
H

A
PT

ER
 8

Drug Comments

Duloxetine27,34,83–85 <1% excreted unchanged in urine. Manufacturer states no dose adjustment is 
necessary for GFR >30mL/min; however, starting at a low dose and increasing slowly 
are advised. Duloxetine is contraindicated in patients with a GFR <30mL/min as it can 
accumulate in chronic kidney disease. Two case reports of acute renal failure with 
duloxetine have been reported. Serotonin syndrome was reported in a patient with 
chronic kidney disease on trazodone and duloxetine.86

Escitalopram27,34,75,87–89 8% excreted unchanged in urine. The manufacturer states dosage adjustment is not 
necessary in patients with mild or moderate renal impairment, but caution is advised 
if GFR <30mL/min so start with a low dose and increase slowly. A case study of 
reversible renal tubular defects and another of renal failure have been reported with 
escitalopram. One study says effective vs placebo in end stage renal disease. Use of 
escitalopram (or citalopram) is associated with a higher risk of sudden cardiac death 
vs other SSRIs (fluoxetine, fluvoxamine, paroxetine, sertraline) when used in patients 
on haemodialysis (adjusted hazard ratio 1.18; 95%CI 1.05, 1.31). Concurrent PPI use 
may increase the risk in haemodialysis;76 minimising the serum-to-dialystate 
potassium gradient may attenuate it.77

Fluoxetine11,25,27,34,36,44,90–93 2.5–5% of fluoxetine and 10% of the active metabolite norfluoxetine are excreted 
unchanged in urine. Dosing: GFR 20–50mL/min dose as normal renal function; GFR 
<20mL/min consider using a low dose or on alternate days and increase according to 
response. Plasma levels after 2 months’ treatment with 20mg (in patients on dialysis 
with GFR <10mL/min) are similar to those with normal renal function. Efficacy 
studies of fluoxetine in depression and renal disease are conflicting. One small 
placebo-controlled study of fluoxetine in patients on chronic dialysis found no 
significant differences in depression scores between the two groups after 8 weeks of 
treatment. Another found fluoxetine effective. A case series (n = 4) of once-weekly 
fluoxetine 90mg or 180mg use in depressed patients on haemodialysis describes 
efficacious use with better tolerability at 90mg dose.

Fluvoxamine27,34,36,44,94 2% excreted unchanged in urine. Renal impairment does not appear to affect the 
pharmacokinetics of fluvoxamine, but the UK manufacturer recommends starting at 
a low dose. Acute renal failure has been reported. Variations in albumin levels might 
affect serum concentrations of fluvoxamine in haemodialysis.

Imipramine25,27,34,36,62 <5% excreted unchanged in urine. No specific dose adjustment necessary in renal 
impairment. Monitor patient for urinary retention, confusion, sedation and postural 
hypotension. Renal impairment with imipramine has been reported and manufacturer 
advises caution in severe renal impairment. Renal damage reported rarely.

Lofepramine25,27,34,95 There is little information about the use of lofepramine in renal impairment. <5% 
excreted unchanged in urine. Dosing: GFR 10–50mL/min dose as in normal renal 
function; GFR <10mL/min start with a small dose and titrate slowly. Manufacturer 
contraindicates in severe renal impairment.

Mirtazapine25,27,34,96 75% excreted unchanged in urine. Clearance is reduced by 30% in patients with 
GFR of 11–39mL/min and by 50% in patients with GFR <10mL/min. Dosing 
advice: GFR 10–40mL/min dose as for normal renal function but monitor for adverse 
effects; GFR <10mL/min start at a low dose and monitor closely. Mirtazapine has 
been used to treat pruritis caused by renal failure97 and appetite loss in chronic 
kidney disease.98,99 Rarely associated with kidney calculus formation.

Moclobemide25,27,34,100,101 <1% of parent drug excreted unchanged in urine; an active metabolite was found to 
be raised in patients with renal impairment but this does not appear to be clinically 
significant. Dose adjustments are not required in renal impairment.

Table 8.9  (Continued)
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Drug Comments

Nortriptyline27,34,36,44,62,102 <5% excreted unchanged in urine. If GFR 10–50mL/min dose as in normal renal 
function; if GFR <10mL/min start at a low dose. Plasma level monitoring recommended 
at doses of >100mg/day, as plasma concentrations of active metabolites are raised in 
renal impairment. Worsening of GFR in elderly patients has also been reported.

Paroxetine25,27,34,36,103–106 <2% of oral dose excreted unchanged in urine. Single-dose studies show increased 
plasma concentrations of paroxetine when GFR <30mL/min. Dosing advice differs: 
GFR 30–50mL/min dose as normal renal function; GFR <10–30mL/min start at 10mg/
day (other source says start at 20mg) and increase dose according to response in 
10mg increments/week, max. dose 40mg/day. Extended release paroxetine should be 
started at 12.5mg/day in severe renal impairment, max. dose 50mg/day in depression 
or panic disorder, 37.5mg/day in social anxiety disorder. Paroxetine 10mg daily has 
been used to treat depression in patients on haemodialysis. Rarely associated with 
Fanconi syndrome and acute renal failure.

Phenelzine27,34 Approximately 1% excreted unchanged in urine. No dose adjustment required in 
renal failure.

Reboxetine25,27,34,107,108 Approximately 10% of unchanged drug excreted unchanged in urine. Dosing: GFR 
<80mL/min, 2mg twice daily, adjusting dose according to response. Half-life is 
prolonged and plasma concentration increased as renal function decreases.

Sertraline25,27,34,36,109–113 <0.2% of unchanged sertraline excreted in urine. Pharmacokinetics in renal 
impairment are unchanged in single-dose studies but no published data on multiple 
dosing. Dosing is as for normal renal function. Sertraline has been used to treat 
dialysis-associated hypotension114 and uraemic pruritis;115 however acute renal failure 
has been reported so it should be used with caution. Overall, studies of sertraline in 
patients with depression and chronic kidney disease fail to show efficacy. The CAST 
study, an RCT of sertraline (median dose 150mg) vs placebo in chronic non-dialysis-
dependent kidney disease, found no difference in change in depressive symptoms.113 
The ASCEND trial of sertraline vs CBT in patients on haemodialysis with depression 
found no significant differences between sertraline (to 200mg) and CBT in response 
and remission rates but QIDS-C depression scores at 12 weeks were lower for 
sertraline than CBT.116 Another small RCT (ASSertID study) in patients with depression 
on haemodialysis reported no difference between sertraline and placebo.117 Has been 
associated with serotonin syndrome when used in patents on haemodialysis. Case 
report of neutropenia when used in end stage renal disease.118 May reduce CRP in 
patients on haemodialysis with depression119 and a high CRP may predict response to 
sertraline (not placebo) in depression with chronic kidney disease.120

Trazodone25,27,34,121 <5% excreted unchanged in urine but care needed as approximately 70% of active 
metabolite also excreted. Dosing: GFR 20–50mL/min dose as normal renal function; 
GFR <20mL/min start with small dose and increase gradually; serotonin syndrome 
reported in a patient with chronic kidney disease on trazodone and duloxetine.86 Has 
been trialled (unsuccessfully) for insomnia in haemodialysis, incidence of adverse 
events was higher with trazodone vs placebo.122 Long-term use may be associated 
with an increased risk of chronic kidney disease.123

Trimipramine27,34,36,62,124,125 No dose reduction required in renal impairment; however, elevated urea, acute renal 
failure and interstitial nephritis have been reported. As with all tricyclic 
antidepressants in renal impairment, monitor patient for urinary retention, confusion, 
sedation and postural hypotension.

Table 8.9  (Continued)
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Drug Comments

Venlafaxine25,34,36,126–128 1–10% excreted unchanged in urine (30% as the active metabolite). Clearance is 
decreased and half-life prolonged in renal impairment. Dosing: GFR 30–90mL/min 
reduce by 25–50%; GFR <30mL/min reduce dose by at least 50%, consider alternate 
day dosing. Rhabdomyolyisis129 and renal failure have been reported rarely with 
venlafaxine. Has been used to treat peripheral diabetic neuropathy in haemodialysis 
patients. High doses may cause hypertension.

Vortioxetine25,130 Negligible amounts are excreted unchanged in urine. Manufacturer advises that no 
dose adjustment is needed in renal impairment and end stage disease but advises 
caution due to a lack of data.

CBT, cognitive behavioural therapy; CRP, C-reactive protein; GFR, glomerular filtration rate; PPIs, proton pump inhibitors.

Table 8.9  (Continued)

Table 8.10  Mood stabilisers in renal impairment.

Drug Comments

Carbamazepine25,27,34,131–134 2–3% of dose excreted unchanged in urine. Dose reduction not necessary in renal 
disease, although cases of renal failure, tubular necrosis and tubulointerstitial 
nephritis have been reported rarely and metabolites may accumulate. Can cause 
Stevens–Johnson syndrome and toxic epidermal necrolysis, which may result in acute 
renal failure. Maintenance therapy in bipolar disorder is associated with an increased 
rate of chronic kidney disease.21

Lamotrigine25,27,34,135–139 <10% of lamotrigine excreted unchanged in urine. Single-dose studies in renal 
failure show pharmacokinetics are little affected; however, inactive metabolites can 
accumulate (effects unknown) and half-life can be prolonged. Renal failure and 
interstitial nephritis have also been reported. Dosing: GFR <10–50mL/min use 
cautiously, start with a low dose, increase slowly and monitor closely. One source 
suggests in GFR <10mL/min use 100mg every other day.

Lithium25,27,34,36,140,141 Lithium is nephrotoxic and contraindicated in severe renal impairment; 95% excreted 
unchanged in urine. Long-term treatment may result in impaired renal function in about 
a quarter of patients142 (‘creatinine creep’), permanent changes in kidney histology, 
microcysts, oncocytoma and collecting duct renal carcinoma, nephrogenic diabetes 
insipidus, nephrotic syndrome and both reversible and irreversible kidney damage.143,144 
However shorter studies in younger populations do not show declining GFR145 or the 
development of end stage renal disease.21,146,147 These differences may be due to 
methodology, improved monitoring and targeting recommended maintenance serum 
levels (0.6–0.8mmol/L in BPAD).
Prevent nephrotoxicity by using once daily dosing, tightly adhering to recommended 
plasma levels, avoiding intoxication, assertively treating comorbidities and actively 
monitoring kidney function. Collaboration is vital between psychiatrist, nephrologist 
and patient in decision-making if chronic kidney disease occurs.148

Risk factors for lithium-induced nephrotoxicity include increasing age, duration of 
treatment, cumulative dose, lower initial eGFR, female gender, hypertension and 
diabetes, concomitant nephrotoxic drugs, nephrogenic diabetes insipidus and 
previous lithium toxicity.149

If lithium is used in renal impairment, toxicity is more likely and lithium toxicity increases 
the risk of renal impairment. Renal damage is more likely with chronic toxicity than 
acute. The manufacturer contraindicates lithium in severe renal impairment. Dosing: 
GFR 10–50mL/min avoid or reduce dose (50–75% of normal dose) and monitor levels; 
GFR <10mL/min avoid if possible, however if used it is essential to reduce dose 
(25–50% of normal dose). Lithium can be used successfully during haemodialysis.150

(Continued )
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Table 8.11  Anxiolytics and hypnotics in renal impairment.

Drug Comments

Buspirone25,27,34,36 <1% excreted unchanged; however, active metabolite is renally excreted. Dosing 
advice contradictory, suggests GFR 20–50mL/min start at a low dose and give twice 
daily; GFR <20mL/min avoid if possible due to accumulation of active metabolites; if 
essential, reduce dose by 25–50% if patient is anuric. Manufacturer contraindicates 
in severe renal impairment (GFR <20mL/min).

Chlordiazepoxide25,27,36 1–2% excreted unchanged but chlordiazepoxide has a long-acting active 
metabolite that can accumulate. Dosing: GFR 10–50mL/min dose as normal renal 
function; GFR <10mL/min reduce dose by 50%. Monitor for excessive sedation. 
Manufacturer cautions in chronic renal disease. Long-term use may be associated 
with an increased risk of CKD.123

Clomethiazole25,27,34,160

(chlormethiazole)
0.1–5% of drug excreted unchanged in urine. Dose as in normal renal function but 
monitor for excessive sedation. Manufacturer recommends caution in renal disease.

Clonazepam25,27,34,161 <0.5% of clonazepam excreted unchanged in urine. Dose adjustment not required in 
impaired renal function; however with long-term administration, active metabolites 
may accumulate so start at a low dose and increase according to response. Monitor 
for excessive sedation. Has been used for insomnia in patients on haemodialysis. 
Long-term use may be associated with an increased risk of CKD.123

Diazepam27,34,36,162 <0.5% is excreted unchanged. Dosing: GFR 20–50mL/min dose as in normal renal 
function; GFR <20mL/min use small doses and titrate to response. Long-acting, 
active metabolites accumulate in renal impairment; monitor patients for excessive 
sedation and encephalopathy. One case of interstitial nephritis with diazepam has 
been reported in a patient with chronic renal failure. Long-term use may be 
associated with an increased risk of CKD.123

Eszopiclone163 <10% excreted unchanged in urine. No dose adjustment is needed in renal impairment.

Gabapentin 100% excreted unchanged in urine, clearance is reduced in renal impairment resulting 
in higher plasma concentrations and longer elimination half-lives.164 As expected this 
may result in toxicity in renal impairment if doses are not reduced.165 Acute renal failure 
has been reported,166 as has myoclonus,167 altered mental status, fall and fracture when 
used in patients on haemodialysis for restless legs, itch and neuropathic pain.168,169 Has 
been used to treat pruritis, muscle cramps and restless legs syndrome in haemodialysis 
patients in RCTs.170–172 Dosing advice differs: GFR 15–60mL/min start low and increase 
according to response; GFR <15mL/min 300mg alternate days36,166 or 100mg at night 
then increase according to tolerability27,173 but check for toxicity as described above. 
Manufacturer has table of very specific dosing in renal impairment in SMPC.166

Drug Comments

Valproate25,27,34,151–155 Approximately 2% excreted unchanged. Dose adjustment usually not required in renal 
impairment; however free valproate levels may be increased. Renal impairment, 
interstitial nephritis, Fanconi syndrome, renal tubular acidosis and renal failure have 
been reported. Risk factors for renal tubular dysfunction include being bedbound and 
low serum carnitine and phosphorus levels.156 Dose as in normal renal function, 
however in severe impairment (GFR <10mL/min) it may be necessary to alter doses 
according to free (unbound) valproate levels. Possibly less likely than lithum to cause 
chronic kidney disease in patients with bipolar disorder157,158 but data are conflicting.159

BPAD, bipolar affective disorder; eGFR, estimated glomerular filtration rate; GFR, glomerular filtration rate.

Table 8.10  (Continued)



Prescribing in hepatic and renal impairment 777

C
H

A
PT

ER
 8

Drug Comments

Lemborexant,45,174  
suvorexant, daridorexant

<1% excreted unchanged in urine. Manufacturers state no dose adjustment needed 
in renal impairment. Exposure to lemborexant may increase during severe renal 
impairment with a potential increased risk of somnolence.175

Lorazepam25,27,34,36,176–181 <1% excreted unchanged in urine, dose as in normal renal function but carefully 
according to response as some may need lower doses. Monitor for excessive 
sedation. Impaired elimination reported in two patients with severe renal impairment 
and also reports of propylene glycol in lorazepam injection causing renal impairment 
and acute tubular necrosis. However, lorazepam injection has been successfully used 
to treat catatonia in two patients with renal failure, and it is the drug of choice in 
status epilepticus for patients with renal disease.182

Melatonin <1% excreted unchanged in urine. Manufacturers state limited information on use 
in renal impairment, but numerous studies suggest melatonin may be renoprotective 
in acute kidney injury and chronic renal disease183,184 and beneficial for sleep in 
haemodialysis patients.185,186 Dose as for normal renal function but monitor for 
oversedation in severe impairment.

Nitrazepam25,27 <5% excreted unchanged in urine. Dosing: GFR 10–50mL/min dose as in normal renal 
function; GFR <10mL/min start with small dose and increase slowly. Manufacturer 
advises reducing dose in renal impairment. Monitor patient for sedation and 
unsteadiness. Long-term use may be associated with an increased risk of CKD.123

Pregabalin Up to 99% excreted unchanged in urine. Acute renal failure reported.187 Associated 
with altered mental status and falls when used in patients on haemodialysis168 and 
myoclonus.188 Case report of seizure on abrupt cessation in patient with CKD.189 
Used to treat uraemic pruritis and neuropathic pain in patients on haemodialysis190–192 
and restless legs syndrome in CKD.193 Dosing advice differs; titrate dosing by 
tolerability and response for all GFRs; initial dose for GFR 30–60mL/min 75mg daily 
and max. 300mg daily; GFR 15–30mL/min 25–50mg daily and max. 150mg daily; 
GFR <15mL/min 25mg daily and max. 75mg daily. Manufacturer has table of very 
specific dosing in renal impairment in SMPC.187

Oxazepam27,34,36,194 <1% excreted unchanged in urine. Dose adjustment may be needed in severe renal 
impairment. Oxazepam may take longer to reach steady state in patients with renal 
impairment. Dosing: GFR 10–50mL/min dose as in normal renal function; GFR <10mL/min 
start at a low dose and increase according to response. Monitor for excessive sedation.

Promethazine25,27,34,36,195 Dose reduction usually not necessary; however, promethazine has a long half-life so 
monitor for excessive sedative effects in patients with renal impairment. 
Manufacturer advises caution in renal impairment. There is a case report of 
interstitial nephritis in a patient who was a poor metaboliser of promethazine.

Temazepam25,27,34,36 <2% excreted unchanged in urine. In renal impairment the inactive metabolite can 
accumulate. Monitor for excessive sedative effects. Dosing: GFR 20–50mL/min dose as 
normal renal function; GFR <20mL/min dose as in normal renal function but start with 5mg.

Zolpidem25,27,34,161,196 Clearance moderately reduced in renal impairment. No dose adjustment required in 
renal impairment. Zolpidem 1mg has been used to treat insomnia in patients on 
haemodialysis. One trial of use as a sleep aid in haemodialysis patients with 
pruritis.197 Associated with acute pyelonephritis in women.198 Long-term use may be 
associated with an increased risk of CKD.123

Zopiclone25,27,34,199,200 <5% excreted unchanged in urine. Manufacturer states no accumulation of 
zopiclone in renal impairment but suggests starting at 3.75mg. Dosing: GFR <10mL/
min start with lower dose. Interstitial nephritis reported rarely. Long-term use may be 
associated with an increased risk of CKD.123

CKD, chronic kidney disease; GFR, glomerular filtration rate; SMPC, summary of product characteristics.

Table 8.11  (Continued)



778 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 8

Table 8.12  Anti-dementia drugs in renal impairment.

Drug Comments

Donepezil25,27,201–203 17% excreted unchanged in urine. Dosing is as in normal renal function for GFR 
≤10–50mL/min. Manufacturer states that clearance not affected by renal 
impairment. Single-dose studies find similar pharmacokinetics in moderate and 
severe renal impairment compared with healthy controls. Has been used at a dose of 
3mg/day in an elderly patient with Alzheimer’s dementia on dialysis. Single case of 
rhabdomyolysis causing acute renal failure204 and one of donepezil-induced 
parkinsonism in end stage renal disease.205

Galantamine25,27 18–22% excreted unchanged in urine. Dose as in normal renal function for GFR 
9–50mL/min and at GFR <9mL/min start at a low dose and increase slowly. Maximum 
16mg/day in moderate impairment. Manufacturer contraindicates use in GFR <9mL/
min. Plasma levels may be increased in patients with moderate and severe renal 
impairment.

Memantine25,34,206 Manufacturers recommend a 10mg immediate release dose if GFR 5–29mL/min; 10mg 
daily for 7 days then increased to 20mg daily if tolerated for GFR 30–49mL/min; no 
dose adjustment required for GFR >50mL/min. Extended release dose is 14mg daily for 
GFR 5–29mL/min. Renal tubular acidosis, severe urinary tract infections and alkalisation 
of urine (e.g. by drastic dietary changes, such as switching from carnivore to vegetarian 
diet) can increase plasma levels of memantine. Acute renal failure has been reported, 
and one case of encephalopathy in chronic kidney disease.207

Rivastigmine25,27 0% excreted unchanged in urine but manufacturer states caution is required for 
patients with renal disease because of an increased risk of adverse effects. Dosing 
advice for GFR <50mL/min start at a low dose and gradually increase. Steady-state 
plasma concentrations are not affected by renal function.208

GFR, glomerular filtration rate.

Table 8.13  Other psychotropic drugs in renal impairment.

Drug Comments

Bremelanotide45,209 64.8% excreted unchanged in urine. Manufacturer states GFR 30–89mL/min no 
dosage adjustment necessary; caution for GFR <30mL/min as increased adverse 
effects (nausea and vomiting). Exposure is increased in renal impairment. Case report 
of Melotan II (bremelanotide is a variation of Melotan II) and rhabdomyolysis and 
renal dysfunction.210

Deutetrabenazine211 No clinical studies in renal impairment. Data limited, no specific dosing advice.

Pitolisant45,212 <2% excreted unchanged in urine. Dosing: GFR 15–59mL/min 8.9mg daily, increase 
after 7 days to max. 17.8mg once daily;213 GFR <15mL/min not recommended.213 
Peak concentrations and exposure increased in all stages of renal impairment.

Solriamfetol45,214 95% excreted unchanged in urine. Dosing: GFR 60–89mL/min no dose adjustment is 
required; GFR 30–59mL/min 37.5mg once daily, increased to max. of 75mg once 
daily after 5 days; GFR 15–29mL/min 37.5mg once daily; GFR <15mL/min not 
recommended. In moderate or severe renal impairment risk of increased blood 
pressure and heart rate because of the prolonged half-life. Increased exposure and 
t1/2 in all stages of renal impairment particularly end stage renal disease.215

Valbenazine45 <2% excreted unchanged in urine. No adjustment is necessary. Urinary retention 
reported as adverse effect in clinical trials.

GFR, glomerular filtration rate.
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Summary of recommended psychotropics in renal impairment

Where renal function declines while on existing drug treatment, rule out existing drugs 
as a cause of reduced function and continue at a dose suggested in Tables 8.9–8.14. 
Where new drug treatment is required follow the suggestions in Table 8.15.

Table 8.14  Attention deficit hyperactivity disorder (ADHD) drugs in renal impairment.

Drug Comments

Atomoxetine24,216 No dose adjustment required. Atomoxetine may exacerbate hypertension in patients 
with end stage renal disease.

Dexamfetamine24,217 30–40% excreted unchanged in normal urine pH (renal elimination is decreased 
under alkaline conditions, increased under acidic conditions). Limited data in renal 
disease, manufacturers state that peak plasma levels could be higher and elimination 
prolonged. For the transdermal patch: GFR 15–30mL/min max. dose 13.5mg/ 
9 hours; GFR <15mL/min max. dose 9mg/9 hours. For oral dosing: start at low doses 
and increase cautiously.

Lisdexamfetamine24,218 Reduced clearance in patients with severe renal insufficiency. GFR 15–30mL/min 
max. dose 50mg/day; GFR <15mL/min max. dose 30mg/day.219

Methylphenidate24,220 <1% excreted unchanged in urine. Limited data in renal disease, but pharmacokinetics 
suggest dose adjustment is unlikely to be necessary. Two case reports (one in a patient 
undergoing peritoneal dialysis) suggest no change in clearance of methylphenidate in 
end stage renal disease.221 One case report of use in polycystic kidney disease.222

GFR, glomerular filtration rate.

Table 8.15  Recommended psychotropics in renal impairment.

Drug group Recommended drugs

Antipsychotics No agent clearly preferred to another, however:
■■ Avoid sulpiride and amisulpride
■■ Avoid highly anticholinergic agents because they can contribute to urinary retention
■■ First-generation antipsychotic – suggest haloperidol 2–6mg a day
■■ Second-generation antipsychotic – suggest olanzapine 5mg a day

Antidepressants223 No agent clearly preferred to another, however reasonable choices are:
■■ Sertraline but poor efficacy data in renal disease
■■ Citalopram (NB QTc-prolonging effects and greater risk of sudden death in those 
on haemodialysis vs other selective serotonin reuptake inhibitors)

■■ Fluoxetine but consider long half-life and need for alternate day dosing at lower GFRs

Mood stabilisers No agent clearly preferred to another, however:
■■ Avoid lithium if possible
■■ Suggest start one of the following at a low dose and increase slowly, monitor for 
adverse effects: valproate or lamotrigine

Anxiolytics and hypnotics No agent clearly preferred to another, however:
■■ Excessive sedation is more likely to occur in patients with renal impairment, so 
monitor all patients carefully

■■ Lorazepam and zopiclone are suggested as reasonable choices

Anti-dementia drugs No agent clearly preferred to another, however:
■■ Rivastigmine is a reasonable choice

GFR, glomerular filtration rate.
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Chapter 9

Borderline personality disorder (BPD)

Borderline personality disorder (BPD) is common in psychiatric settings, affecting 
2% of individuals living in the community,1 over 10% of community mental health 
patients and 20% of in-patients.2 People diagnosed with BPD on average have higher 
prevalence of a wide range of other comorbid mental health conditions including mood 
disorders (both unipolar and bipolar affective disorder), anxiety disorders, eating disor-
ders, post-traumatic stress disorder (PTSD) and substance use disorders. Concurrent 
mental health conditions will affect successful treatment of BPD and should be treated 
prior to BPD, according to usual guidance for the particular condition, irrespective of 
any coexisting BPD diagnosis. More than 75% of people with BPD attempt suicide 
with 2–5% of patients dying from suicide.2,3

A high proportion of people with BPD are prescribed psychotropic drugs, often in 
polypharmacy regimens.4 A survey of prescribing practice in England found that over 
90% of patients with BPD had been prescribed psychotropic medication, most com-
monly antidepressants or antipsychotics, particularly for affective instability.5 
Individuals with BPD appear to be just as likely to be prescribed antipsychotics, anti-
depressants and mood stabilisers, whether or not they have a clear and documented 
comorbid diagnosis of schizophrenia, depression or bipolar disorder.4,5 This suggests 
that medicines are sometimes prescribed for the treatment of BPD per se (for which 
there is very limited support) rather than for specific comorbid conditions. No medi-
cine is specifically licensed for the treatment of BPD, or indeed any aspect of BPD. 
Psychological treatments such as Dialectical Behaviour Therapy (DBT) have garnered 
much better evidence  – a Cochrane review noted 75 randomised controlled trials 
(RCTs) of psychological treatments in 20206 and a 2023  network meta-analysis 
included 43 studies.7

Drug treatment of other 
psychiatric conditions
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In 2009 the UK National Institute for Health and Care Excellence (NICE)8 
recommended that:

■■ Drug treatment should not be used routinely for BPD or for the individual symptoms 
or behaviour associated with the disorder (e.g. repeated self-harm, marked emotional 
instability, risk-taking behaviour and transient psychotic symptoms).

■■ Drug treatment may be considered in the overall treatment of comorbid conditions.
■■ Short-term use of sedative medication may be considered as part of the overall treat-
ment plan for people with BPD in a crisis. The duration of treatment should be agreed 
with the patient but should be no longer than 1 week.

Owing to changes in the latest revision of ICD-11, which now defines all personality 
disorders as a single condition classified by severity, the current UK NICE guidelines are 
under review.8 A number of systematic reviews have been completed since the initial 
publication of the NICE guideline, concluding that evidence does not support the use 
of medicines alone, although when coupled with psychotherapy significant improve-
ments in mood and behaviour can be anticipated.9,10

A 2022 Cochrane review11 concluded that medication has little or no effect on BPD 
symptom severity, self-harm, suicide-related outcomes and psychosocial functioning 
compared with placebo but may slightly reduce interpersonal problems. However, the 
evidence considered by the Cochrane review was rated as very low or low certainty and 
reporting on adverse events was poor and mostly non-standardised. It is clear that fur-
ther research of good quality is required in this area.

Drug treatments of BPD

Antipsychotics

A systematic review of RCTs evaluating the efficacy of second-generation antipsychot-
ics (SGAs) in a number of aspects of BPD found that there was no overall improvement 
in BPD or in functioning.10 A beneficial effect of aripiprazole on anger and of quetiapine 
on aggression were shown, but a number of trials were rated as having moderate or 
high risk of bias and most of the evidence was deemed to be of low certainty.10 
Olanzapine may have the best supported effectiveness in treating some BPD symptoms, 
along with depressive and anxiety symptoms, although it has not been shown to 
improve self-harm or aggression.10 Furthermore, olanzapine’s propensity for inducing 
metabolic syndrome means that patients must be fully informed of the risks of this 
before commencing off-label treatment with this agent and it should only be considered 
an option of ‘last resort’ for individuals with distressing symptoms that cannot be man-
aged psychologically. Quetiapine is perhaps the most widely used antipsychotic in BPD. 
Its use is supported by small studies that reported modest improvement in a number of 
symptoms, but not impulsivity.12,13

In general, SGAs appear to improve general psychopathology, although this may be a 
reflection of improvement in comorbid conditions. There is some evidence to support the 
use of clozapine to improve psychotic symptoms, aggression, impulsivity, self-harming 
behaviour and overall functioning (with associated reduced hospital use) in those with 
severe treatment-refractory BPD, high suicide risk and frequent hospitalisations.9,14 
A placebo-controlled RCT of lumateperone is underway at the time of writing.15
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Antidepressants

Several open studies and small RCTs have investigated the use of selective serotonin 
reuptake inhibitors (SSRIs), serotonin–noradrenaline reuptake inhibitors (SNRIs) 
and flupentixol in BPD. Fluoxetine has been noted to improve symptoms of BPD 
including impulsivity, self-harm, anger and mood instability, but one RCT comparing 
DBT or supportive therapy alone or in combination with fluoxetine showed higher 
rates of suicide attempts in those given fluoxetine.16 Duloxetine has been reported to 
improve overall psychopathology, depression, impulsivity and affective dysregula-
tion17 and venlafaxine reduced somatic symptoms and self-injurious behaviour.18 In 
an open study, antidepressant doses of flupentixol showed significant improvements 
in general psychopathology and impulsivity symptoms but no further studies have 
been published to confirm this effect.9,19 Lastly, in a large database review of patients 
with BPD, bupropion decreased the risk of psychiatric re-hospitalisation.20 Overall, 
evidence supporting the use of antidepressants is weak and any beneficial effects are 
modest at best.

Mood stabilisers and anticonvulsants

There is some evidence in BPD that valproate and topiramate may improve anger.10 
Valproate may reduce aggression and irritability and gabapentin may improve anxi-
ety, affective instability and depressive symptoms.9 Obviously, given the risk of tera-
togenicity associated with valproate, it should never be prescribed to people of 
child-bearing age. Lithium is licensed for the control of aggressive behaviour or inten-
tional self-harm, although its use in BPD has declined owing to concerns over long-
term toxicity.21 Small studies have suggested lamotrigine may improve anger and 
reduce aggression, impulsivity and affective lability, though a large RCT found it had 
no effect at all on any symptom domain.9,10 Carbamazepine9 and mifepristone are 
likewise ineffective.22

Lisdexamfetamine and methylphenidate

In a large database review of patients with BPD, lisdexamfetamine and methylpheni-
date decreased the risk of all hospitalisations, death and psychiatric re-hospitalisation.20 
This probably reflects prescribing for attention deficit hyperactivity disorder (ADHD) 
in the context of BPD.

Memantine

An RCT of 33 subjects found adjunctive memantine 20mg a day to be more effective 
than placebo and well tolerated. More trials are needed.9

Opioid antagonists

Very limited evidence supports the efficacy of naltrexone in reducing dissociative symp-
toms, but there have been no definitive trials supporting the effectiveness of naltrexone 
in the treatment of patients with BPD.9
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Ketamine

A small RCT investigating the effects of one infusion of ketamine (vs midazolam) 
found more improvement in socio-occupational functioning in the ketamine group at 
day 14.23 However, the apparent improvement in BPD may well reflect changes in under-
lying mood rather than change in BPD psychopathology. In treatment-resistant depression 
with comorbid BPD, ketamine was shown significantly to improve both depressive and 
borderline symptoms.24 A case report of BPD and treatment-resistant depression 
that was managed with citalopram and esketamine nasal spray resulted in  improve-
ment in depression, anxiety and behavioural symptoms.25 Clearly, further studies are 
required.

Omega-3 fatty acids

A 2021 meta-analysis concluded that marine omega-3 fatty acids improve symptoms of 
BPD, particularly impulsive behaviour and affective dysregulation, and that they could 
be considered as an add-on therapy.26

Botulinum toxin

In an RCT comparing glabellar botulinum toxin with acupuncture, both groups showed 
significant reductions in symptoms, but findings did not support the superiority of any 
particular treatment.27

Management of crisis

Medications are often used during periods of crisis when symptoms can be severe, dis-
tressing and potentially life-threatening. In BPD these symptoms can be expected to 
fluctuate.28 Consequently, pharmacological therapy may then be required intermit-
tently, and with each episode the decision to prescribe needs to be informed by a careful 
consideration of the relative harms and benefits of medication. It is generally easy to see 
when treatment is required, but much more difficult to decide when modest gains are 
worthwhile and whether or not continuation is likely to be necessary. The use of psy-
chotropic drugs is not without harm, so treatment should always take the form of a 
rigorously evaluated short-term trial.

In the UK, NICE8 recommends that during periods of crisis, time-limited treat-
ment with a sedative drug may be helpful. The anticipated side effect profile and 
potential toxicity in overdose should guide choice. For example, benzodiazepines 
(particularly short-acting drugs) can cause disinhibition in this group of patients,29 
ultimately compounding problems. Sedative antipsychotics can cause extrapyrami-
dal side effects (EPSEs) and/or considerable weight gain, and tricyclic antidepres-
sants are particularly toxic in overdose. A sedative antihistamine such as promethazine 
(25–50mg) is usually well tolerated and may be a helpful short-term treatment when 
used as part of a coordinated care plan (although there is no study evidence to sup-
port this assumption). Its adverse effects (dry mouth, constipation), deleterious 
effects on sleep architecture and lack of clear anxiolytic effects militate against 
longer-term use.
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Eating disorders

The incidence of eating disorders continues to increase.1 Lifetime risk of any eating 
disorder is 8.4% in women and 2.2% in men.2 Those with eating disorders may misuse 
medication and substances to manage their weight (e.g. laxatives, diuretics, ADHD 
stimulants, slimming pills, semaglutide and caffeine).3,4 Other psychiatric conditions 
(particularly anxiety, depression and obsessive compulsive disorder [OCD]) often coex-
ist with eating disorders, and this may in part explain the benefit sometimes seen with 
medication. Any medicine prescribed should be accompanied by close monitoring to 
check for possible adverse reactions, and the timing of medicine administration should 
be considered in the context of purging.

Anorexia nervosa (AN)

General guidance

Medicines have limited efficacy in AN and none is currently licensed for this condition.5 
Prompt weight restoration to a safe weight, family therapy and structured psychother-
apy are the main interventions.6,7 The aim of (physical) treatment is to improve nutri-
tional health through re-feeding and there is very limited evidence to support the use of 
any pharmacological interventions other than those used to correct metabolic deficien-
cies. Medicines may be used to treat comorbid conditions which should be managed 
according to usual guidance for the particular condition. These may need to be treated 
before addressing AN, depending on the severity.6

Weight restoration

Medicines have a limited role in weight restoration.8–10 Olanzapine has shown a posi-
tive effect on weight in AN in seven RCTs.11 One of these12 showed that 87.5% of 
patients given olanzapine achieved weight restoration (vs 55.6% on placebo), although 
olanzapine use was limited by poor tolerance and low patient acceptability. There is 
also some non-RCT evidence to support the use of aripiprazole.13,14 One RCT with ris-
peridone showed no benefit on weight.15 Early data for quetiapine were encouraging16 
but were not replicated in a later RCT.17

A 2023 review and guideline concluded that amitriptyline, clomipramine, fluoxetine, 
citalopram and sertraline do not restore weight and are not recommended.15 Two case 
reports with mirtazapine suggest it may improve weight18,19 although a small case–control 
study was negative.20

Benzodiazepines or antihistamines (e.g. promethazine) are not usually recommended 
for the promotion of weight gain.6

Metreleptin, a recombinant human leptin analogue, shows some promise with five 
cases reported of weight gain and improvement in hyperactivity and psychological 
symptoms associated with eating disorders.15

Dronabinol, a synthetic cannabinoid agonist, has some limited evidence supporting 
significant weight gain,21 but in the absence of any improvements in symptoms or psy-
chological features. Adverse effects (particularly dysphoria) are common, and this may 
limit its usefulness.
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Treatment of psychological symptoms

Antidepressants
A Cochrane review found no evidence from four placebo-controlled trials that 
antidepressants improved eating disorder or associated psychopathology.22 It has been 
suggested that neurochemical abnormalities in starvation may partially explain this 
non-response.22 Co-prescribing nutritional supplementation (including tryptophan) 
with fluoxetine has not been shown to increase efficacy.23 In the UK, NICE found little 
evidence to support the use of antidepressants.6 Naturalistic studies suggest an impor-
tant risk of switch to mania.24

Since 2021 case studies in adults with AN have shown that ketamine reduces depres-
sion scores and suicidality while improving psychological features of eating disor-
ders.25,26 Psilocybin is hypothesised to alleviate neurobiological and behavioural features 
associated with AN, and several trials are underway.27

Other psychotropic medicines
Antipsychotics, benzodiazepines or antihistamines (e.g. promethazine) are often used to 
reduce the high levels of anxiety associated with AN. A 2023 expert guideline noted 
that a number of RCTs suggest olanzapine may reduce agitation, pre-meal anxiety and 
obsessional or abnormal beliefs, while there is relatively limited evidence that aripipra-
zole reduces eating-specific anxiety and one RCT with risperidone showed no benefit 
for body image or psychological symptoms.15 Quetiapine may improve psychological 
symptoms but there are few data.16 If antipsychotics are used, only prolactin-sparing 
antipsychotics should be considered owing to the risk of osteoporosis (i.e. avoid risperi-
done, amisulpride and sulpiride).

Many other medications15 have been investigated in small placebo-controlled trials of 
varying quality and success. These include lithium, zinc, naltrexone and cyproheptadine. 
None is currently widely used in practice. Case reports15 have shown a potential role for 
valproate and growth hormone-releasing peptide-2. Relamorelin (a ghrelin agonist), 
oxytocin, growth hormone and testosterone are probably not effective.15 An RCT is to 
be conducted to assess short-chain fatty acids (acetate, propionate, butyrate) in AN.28

Healthcare professionals should be aware of the risk of medicines that prolong the 
QT interval. All patients with a diagnosis of AN should have an alert placed in their 
prescribing record noting that they are at increased risk of arrhythmias secondary to 
electrolyte disturbances and potential cardiac complications associated with inadequate 
nutrition. Electrocardiogram (ECG) monitoring should be undertaken if the prescrip-
tion of any medicine that may compromise cardiac functioning is essential.6

Treatment of physical aspects

Vitamins and minerals
Treatment with a multivitamin and multimineral supplement in oral form is recom-
mended during both in-patient and out-patient weight restoration.6 Vitamin D supple-
mentation may also be required.29

Electrolytes
Electrolyte disturbances (e.g. hypokalaemia) may be asymptomatic and develop slowly. 
Life-threatening medical complications can result. Caution is required because electro-
lyte disturbances often resolve with re-feeding, but rapid correction may be hazardous 
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and result in re-feeding-precipitated hypophosphataemia. Oral supplementation is used 
to prevent serious sequelae rather than to restore normal levels. If supplements are 
used, urea and electrolytes (U&Es), bicarbonate, calcium, phosphorus and magnesium 
need to be monitored and an ECG needs to be performed.30

Osteoporosis
Bone loss is an important complication of AN with serious consequences. There is limited 
and conflicting evidence regarding the use of oestrogen, dehydroepiandrosterone (DHEA), 
combined oral contraceptives and bisphosphonates to improve bone density in AN. For 
those who have long-term low body weight and low bone mineral density, 17β-estradiol 
(with cyclic progesterone) or oestrogen (in young women aged 13–17 years) and bispho-
sphonates (for women over 18 years) can be used. Antipsychotics that raise prolactin 
levels can further increase the risk of bone loss and osteoporosis6 and should be avoided.

Relapse prevention

A 2018 review suggested that fluoxetine, citalopram, sertraline or mirtazapine may 
have a role to play in relapse prevention and improving symptoms in weight-restored 
patients.31 Evidence for this is very weak and since this review an RCT of fluoxetine has 
been published showing no effect.32 SSRIs can sometimes elevate prolactin so monitor-
ing is recommended.

Comorbid disorders

Second-generation antidepressants are often used to treat comorbid major depression, 
anxiety and OCD. However, caution is necessary because depressive symptoms that are 
a consequence of self-starvation are only likely to improve with weight restoration. As 
weight loss is a frequent side effect of bupropion, this antidepressant is contraindicated 
for the treatment of comorbid depression in AN.33 Mania and psychosis occurring in 
the context of AN is probably best treated with olanzapine, and bipolar depression 
with olanzapine plus fluoxetine.33

Bulimia nervosa (BN) and binge eating disorder (BED)

Medicines should not be offered as the sole treatment for BN or BED.6 Fluoxetine is the 
only SSRI to hold a product licence for BN, and adults with BN and BED may be 
offered a trial of fluoxetine. The effective dose of fluoxetine is 60mg daily.34 Patients 
should be informed that fluoxetine can reduce the frequency of binge eating and purg-
ing but long-term effects are unknown.35 Early response (at 3 weeks) is a strong predic-
tor of response overall.36 Sertraline has also shown a reduction in binge eating and 
purging in both BN and BED, whereas citalopram showed improvement only in BED.15

Antidepressants may sometimes be used for the treatment of BN in adolescents, but 
they are not licensed for this age group and there is little evidence for this practice. They 
should not be considered as a first-line treatment in adolescent BN.6

There is some reasonable evidence that topiramate15 reduces the frequency of binge 
eating although topiramate is contraindicated in pregnancy and in women of child-
bearing potential (if not using a highly effective method of contraception). There 
is  rather limited evidence for the usefulness of aripiprazole, bupropion, duloxetine, 
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reboxetine, lamotrigine, liraglutide, methylphenidate, zonisamide and sodium oxybate 
in BN/BED or both.15 Bupropion is not recommended due to a high risk of seizures in 
BN.15 Acamprosate37 also has limited evidence in BED.

Systematic reviews35,38 confirm the modest efficacy of SSRIs and also suggest benefit for 
lisdexamfetamine (based on one high-quality RCT39). Lisdexamfetamine is approved for 
BED in the USA.40 Some limited evidence supports the use of a slow-release combination 
of phentermine and topiramate, however this combination was refused marketing author-
isation owing to serious adverse effects.15 The noradrenaline/dopamine reuptake inhibitor 
dasotraline may also be effective41 but its development appears to have ceased in 2020.

Comorbid depression

Depression is a frequent comorbidity in BN and BED. Citalopram has been shown to 
be more effective than fluoxetine for depressive symptoms in BN patients.42 As weight 
gain is a frequent side effect of mirtazapine, this antidepressant should be avoided or 
used with caution for the treatment of comorbid depression in BED.33

Other atypical eating disorders

There have been very few useful studies of the use of medicines to treat atypical eating 
disorders other than AN, BN and BED.6,43 Evidence for avoidant restrictive food intake 
disorder based on case reports/series and chart reviews suggests some benefit for mir-
tazapine, SSRIs (fluoxetine, sertraline), olanzapine and cyproheptadine.15 In the absence 
of evidence to guide the management of other atypical eating disorders (also known as 
‘eating disorders not otherwise specified’), it is recommended that the clinician consid-
ers following the guidance of the eating disorder that most closely resembles the indi-
vidual patient’s eating disorder (Box 9.1).6

Box 9.1  Summary of UK NICE guidance on eating disorders6

Anorexia nervosa

■■ Psychological interventions are the treatments of choice and should be accompanied by psychoedu-
cation and monitoring of the patient’s weight, mental and physical health and any risk factors

■■ Do not offer medication as the sole treatment for anorexia nervosa

Bulimia nervosa

■■ An evidence-based self-help programme or cognitive behaviour therapy for bulimia nervosa 
should be the first choice of treatment followed by other psychological therapies

■■ A trial of fluoxetine may be offered in combination with other treatments. Do not offer 
medication as the sole treatment for bulimia nervosa

Binge eating disorder

■■ An evidence-based self-help programme of cognitive behavioural therapy for binge eating 
disorder should be the first choice of treatment followed by cognitive behavioural therapy

■■ A trial of a selective serotonin reuptake inhibitor can be considered in combination with other 
treatments. Do not offer medication as the sole treatment for binge eating disorder

■■ Lisdexamfetamine is also an option
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Attention deficit hyperactivity disorder (ADHD) in adults

While globally ADHD may still be under-recognised and under-treated, rates of ADHD 
diagnoses and psychostimulant use have been rapidly rising over the past two decades 
in many countries, including the UK.1–3 Increased awareness about this often life-long 
and disabling condition has also fuelled societal debates on ‘pathologising’ a condition 
that many interpret as indissoluble from their identity, with relevant implications on the 
appropriateness of potentially life-long pharmacological treatment.

A first-time diagnosis of ADHD in an adult is compatible with both ICD-11 and 
DSM-5 and should only be made after a comprehensive assessment by a healthcare 
professional with training and expertise in diagnosing and managing ADHD. Whenever 
possible, this should include information from other informants and from adults who 
knew the patient as a child. It is recommended to establish the symptoms and impair-
ments of ADHD using a validated diagnostic interview assessment such as the Diagnostic 
Interview for ADHD in Adults (DIVA-5), based on the DSM-5 adult ADHD criteria.4 
Evaluation of innovative technology in addition to routine clinical assessment to diag-
nose ADHD and evaluate different treatments is underway.5

People with untreated ADHD might have poorer long-term outcomes in several life 
domains compared with people without ADHD and people with treated ADHD.6 
However, assumptions of efficacy, tolerability or better functional outcomes from long-
term ADHD medication use are currently unsubstantiated due to the scarcity of data 
from randomised placebo-controlled trials of ADHD treatment lasting more than 
52 weeks. Short-term trials have consistently found that ADHD medications improved 
inattentiveness and restlessness more than quality-of-life measures. There is inadequate 
direct comparative evidence to guide clinical practice on choice of ADHD medications or 
augmentation regimens. Moreover, the strength of the evidence for efficacy of the most 
frequently used pharmacological treatments for ADHD in adults is ‘low’ or ‘very low’.7–9

To some extent, adult ADHD clinical guidelines and consensus documents do not 
reflect this uncertainty and recommend medications as first-line treatment in adults 
with ADHD whose symptom severity cannot be sufficiently reduced by environmental 
modifications. Daily intake of ADHD medication is usually advised, although ad hoc 
trial periods of stopping medication, medication off-days or reducing the dose should 
be considered to minimise any possible adverse outcomes.

Doubts remain about the long-term cardiovascular effects of stimulant drugs. A 2022 meta-
analysis suggested no adverse effect, but a 2024 population study found increased (and dose-
related) risk of cardiovascular disease.10,11 Clinicians should regularly and consistently 
monitor cardiovascular signs and symptoms throughout the course of treatment.

A healthcare professional with training and expertise in managing ADHD should 
review ADHD medication at least once a year and discuss with the person (and their 
family and carers as appropriate) whether medication should be continued.12 Additional 
considerations in adults (as opposed to children) include a diagnosis of bipolar or psy-
chosis (ADHD medication may worsen these conditions13) and the need to reduce the 
opportunity for diversion or misuse (prescribe modified-release [MR] preparations or 
non-stimulants).

Medications for the treatment of adult ADHD belong to two broad categories:

1.	 Psychostimulants (i.e. methylphenidate, dexamfetamine, lisdexamfetamine [Controlled 
Drugs in most countries]).

2.	 Non-stimulants14 (i.e. atomoxetine or other non-controlled drugs).
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The enhancement of dopaminergic and noradrenergic neurotransmission in the 
prefrontal cortex is the probable mechanism of ADHD drugs.15 Evidence largely sup-
ports amfetamines in adults as the preferred first-choice medication for the short-term 
treatment of ADHD, followed by methylphenidate preparations.16 Lisdexamfetamine 
or methylphenidate is considered first-line choice of medication in adults.12 
Lisdexamfetamine is associated with improved outcomes in persons with ADHD and 
co-occurring amfetamine or methamfetamine use disorders.17 Atomoxetine might be an 
appropriate alternative for patients who did not tolerate or have contraindications to 
stimulants, or in cases of concern of medication misuse or diversion. Stimulant medica-
tion response may lessen over longer durations of treatment in a significant percentage 
of patients.18

MR stimulant preparations are generally preferred to immediate-release (IR) tablets 
because of the higher liability to tolerance, misuse and diversion (for recreational use, 
cognitive enhancement or appetite suppression) of IR stimulant preparations, and the 
convenience of a once-daily intake (compared with twice or three times daily).

It is possible that several formulations will need to be tried before one is found that 
suits an individual. While all long-acting methylphenidate preparations include an IR 
component as well as an MR component, the biphasic release profiles of these products 
are not equivalent and contain different IR/MR proportions. The different time–action 
profiles provided by long-acting formulations facilitate individualisation of ADHD 
treatment. Transferring to another formulation can result in changes in symptom man-
agement at key time periods during the day.

Patient preference should guide clinicians’ decisions on any medication change, 
which, during worldwide ADHD medication supply disruptions at the time of writing, 
is frequently the only alternative to discontinuation.

For adults with ADHD and drug or alcohol addiction disorders, there should be close 
liaison between the professional considering prescribing ADHD medication and an 
addiction specialist. As with any prescription of controlled substances, the clinician 
must weigh the risk of misuse/diversion against the stimulant’s potential therapeutic 
benefit.19

In the UK, atomoxetine, lisdexamfetamine and two MR capsule formulations of 
methylphenidate (Medikinet XL, Ritalin XL) are licensed for first-time use in adults 
with ADHD, while most MR tablet formulations of methylphenidate are licensed for 
children and for continued treatment when initiated before the age of 18 years. In some 
cases, starting drug-naïve adults with ADHD on formulations prescribed off-licence 
might be appropriate.

Guanfacine is also effective and well tolerated in adults. A 2023 meta-analysis of 
12 studies showed a response rate of around 60% (placebo 30%).20 Viloxazine also appears 
to be effective21 as is bupropion22 but data are limited compared with guanfacine.

Prescribers should be familiar with the national and international requirements of 
Controlled Drug legislation governing the prescription and supply of stimulants.23,24 
Generally, for Controlled Drugs or medicines that are liable to abuse, overuse or misuse 
or when there is a risk of addiction and monitoring is important, prescribing should be 
considered only when it is possible to access relevant information from the patient’s 
medical records.25

Box 9.2 summarises UK NICE guidelines and Table 9.1 lists the advantages and dis-
advantages of different medications for the treatment of ADHD in adults. See Chapter 5 
for details of products available in the UK (see also local and national prescribing 
information).
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Box 9.2  Summary of NICE guidance for the treatment of ADHD in adults12

■■ Drug treatment should only be initiated by a specialist and only after comprehensive assessment 
of mental and physical health and social influences

■■ Medication for ADHD should be offered to adults if their ADHD symptoms are still causing a sig-
nificant impairment in at least one domain after environmental modifications have been imple-
mented and reviewed

■■ Non-pharmacological options (supportive therapy, cognitive behavioural therapy, regular reviews) 
can be considered depending on choice, difficulties with adherence or intolerable adverse effects. 
Combination of medication with non-pharmacological options can also be considered in partial 
response to medication treatment

■■ Methylphenidate or lisdexamfetamine is recommended for use in adults with ADHD as first-line 
treatment. Switching between the two could be considered after a 6-week trial of an adequate 
dose with suboptimal response

■■ Atomoxetine could be offered to adults if:
■■ they cannot tolerate lisdexamfetamine or methylphenidate, or
■■ their symptoms have not responded to separate 6-week trials of lisdexamfetamine and methyl-
phenidate, having considered alternative preparations and adequate doses

■■ Monitoring should include measurement of weight, blood pressure and heart rate
■■ For atomoxetine, monitoring for symptoms of liver dysfunction and suicidal thinking is advised
■■ An ECG is not needed before starting stimulants, atomoxetine or guanfacine if cardiovascular 
history and examination are normal and the person is not on medicine that poses an increased 
cardiovascular risk

Table 9.1  The advantages and disadvantages of medications indicated for treating ADHD in adults.

Drug 
group Drug Advantages Disadvantages

ADHD 
stimulants

Immediate release:
■■ Methylphenidate
■■ Dexamfetamine

Quick onset of effect
 
Allows for flexible dosing 
regimens, or during initial 
titration to determine 
correct dosing levels

May be associated with euphoric 
effects, misuse/diversion and 
adverse effects

Higher 
effect size 
compared 
with 
non-
stimulants
 

Generally 
well 
tolerated 
and safe 
short term

Modified or 
prolonged release:

■■ Lisdexamfetamine
■■ Methylphenidate

Convenient once-daily 
regimen
 
Less risk of misuse and 
diversion compared with IR 
stimulants

Less flexible dose titration and 
regimen compared with IR 
stimulants
 
In the UK some preparations are 
not licensed for initiation in adults.
 
Caution when switching between 
apparently bioequivalent 
preparations owing to differences 
in dosing frequency, requirements 
for administration with food, 
differences in the MR component 
and overall clinical effect
 
Tablet and capsule preparations 
might be difficult to swallow.
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Chapter 10

Prescribing in human immunodeficiency virus (HIV)

People living with human immunodeficiency virus (PLWH) may experience symptoms 
of mental illness because of a variety of factors (Box 10.1). In practice, several of these 
factors may coexist within an individual.1

When prescribing psychotropics, the following principles should be adhered to:

■■ Start with a low dose and titrate according to tolerability and response.
■■ Select the simplest dosing regimen possible. (Remember that the patient’s drug 
regimen is likely to be complex already.)

■■ Select an agent with the fewest adverse effects. Consider drug interactions, medical 
comorbidities and any ongoing substance misuse.

■■ Ensure that management is conducted in close co-operation with the HIV specialists 
and the rest of the multidisciplinary team.

Drug treatment of psychiatric 
symptoms occurring in the context 

of other conditions

Box 10.1  Factors contributing to the development of psychiatric symptoms in people living with HIV

■■ Primary (or pre-existing) psychiatric disorders
■■ Neurobiological changes caused by HIV in the CNS
■■ Other infections or CNS tumours
■■ Antiretroviral drugs and other medical treatments
■■ Alcohol or substance misuse (particularly crystal methamfetamine and GHB/GBL)
■■ Adverse psychosocial factors (e.g. stigma, social isolation)
■■ Awareness of a chronic disease requiring strict adherence to medication

CNS, central nervous system; GHB/GBL, gamma hydroxybutyrate/gamma butyrolactone.
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Although most psychotropic agents are thought to be safe in PLWH, definitive data are 
lacking in many cases. PLWH may be more sensitive to higher doses, adverse effects and 
to interactions.2 Patients with advanced HIV disease are particularly more likely to suffer 
exaggerated adverse reactions to psychotropic medication.

HIV treatment advances and mental health

Treatment of HIV infection has evolved in recent years to include long-acting injectable 
antiretroviral therapy (ART) (e.g. cabotegravir/rilpivirine)3 aiming to improve adherence 
to and persistence with treatment.3 Ensuring continuous ART is crucial for a number of 
reasons including the fact that inflammation associated with untreated HIV can worsen 
pre-existing cognitive decline in people with psychosis. Successful treatment with ART is 
associated with a lower risk of mental health disorders.4 In those at high risk of psychi-
atric relapse and poor compliance with medicines, long-acting injections of both antipsy-
chotics and antiretrovirals are available and could be used concurrently.

Psychotic illness

For most PLWH and comorbid psychosis, treatment is similar to that used in people 
without HIV5 but with some specific considerations. PLWH are more susceptible to 
extrapyramidal side effects (EPSEs) because HIV, a neurotropic virus, enters the brain 
and replicates in the basal ganglia leading to dopaminergic neuronal loss.6 In addition 
to this, both HIV and ART are implicated in metabolic abnormalities, hyperlipidaemia, 
weight gain and insulin resistance.7

Use of second-generation antipsychotics (SGAs) in PLWH has been shown to increase 
the cardiovascular risk and metabolic complications compared with those not on SGAs.8 
Likewise, QT interval prolongation can be a complication of HIV progression, HIV 
comorbidities and use of antiretrovirals as well as antipsychotics.9 Pharmacokinetic 
interactions should be considered and are discussed further in this section. SGAs are 
clearly first-line options for the treatment of psychosis in PLWH although close physical 
health monitoring is essential, as is the use of preventative measures if required.

Clozapine is a treatment option in PLWH10–12 and comorbid treatment-resistant 
schizophrenia. Haematological abnormalities, including leukopenia, neutropenia, lym-
phopenia, thrombocytopenia and anaemias, are frequent complications of HIV13 as 
well as ART. Clozapine treatment may be erroneously interrupted if these are consid-
ered as clozapine-induced, with detrimental consequences for the treatment of both 
HIV and psychosis. The safe and effective management of the additive haematological, 
metabolic and cardiovascular effects of clozapine and ART and complex pharmacoki-
netic interactions require the close collaboration of specialist medical teams and phar-
macists. Clozapine may also be helpful in the treatment of individuals with 
HIV-associated psychosis with drug-induced parkinsonism.14

Depression

Depression is the most common mental health disorder in PLWH, with prevalence esti-
mated to be between 14% and 78%.1 Depressive symptoms can be a consequence of HIV 
infection or ART or of a pre-existing disorder. Untreated depression in PLWH is associ-
ated with reduced viral suppression and faster HIV illness progression.15 Antidepressants 
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are more effective than placebo in the treatment of depression in PLWH16 and may 
improve adherence to ART.17 Selective serotonin reuptake inhibitors (SSRIs) are preferred 
as first-line agents. Escitalopram/citalopram18,19 probably have lower risk of pharmacoki-
netic interactions, although one study found no difference between the efficacy of escit-
alopram and placebo, possibly because of a large placebo response.20 Electrocardiogram 
(ECG) monitoring is recommended when citalopram/escitalopram is co-administered 
with ART that prolongs the QT interval.9,21 Mirtazapine is effective22,23 and may be 
beneficial in coexisting HIV wasting and depression24 or in reducing methamfetamine 
use  among active users.25 The serotonin–noradrenaline reuptake inhibitors (SNRIs) 
duloxetine and venlafaxine were found to be as effective as SSRIs for depressive symp-
toms in PLWH.26 Bupropion was effective with similar tolerability to SSRIs in a 6-week 
open-label study in a small number of HIV-positive, depressed out-patients.27

The adverse effect burden of tricyclic antidepressants (TCAs) may limit efficacy and 
compliance, although their use may be appropriate, particularly in patients troubled 
with insomnia, irritable bowel disease or painful neuropathy related to HIV or ART. 
Constipation and dry mouth are frequently reported in PLWH on TCAs.16 Monoamine 
oxidase inhibitors (MAOIs) are not recommended in PLWH.

Bipolar affective disorder

Mania in PLWH can be primary (pre-existing bipolar affective disorder) or, rarely, 
secondary (‘HIV mania’ associated with late-stage HIV infection). Treatment of bipolar 
disorder in HIV is similar to that in the general population.27 Lithium is renally excreted 
and so cytochrome P450 (CYP) interactions are unlikely. However, its use can be problem-
atic in renal impairment, something which is often seen in PLWH. Lithium may be used 
cautiously in PLWH for primary bipolar disorder with close monitoring to avoid develop-
ment of toxicity. Carbamazepine should be avoided because of significant drug interac-
tions with ART and the risk of blood dyscrasias.28 Valproate is a known teratogen and 
should not be used in women of childbearing age.29 Its use is also best avoided with other 
hepatotoxic drugs (e.g. nevirapine, rifampicin)28 and where there is infection involving the 
liver (e.g. hepatitis C, mycobacterium avium complex30). Mood-stabilising antipsychotics 
such as risperidone, quetiapine, aripiprazole and olanzapine may be preferred.

Secondary mania (‘HIV mania’)

Secondary mania may infrequently be seen in advanced illness in the context of HIV-
associated neurocognitive disorders or central nervous system (CNS) opportunistic 
infections. The primary aim is to identify and treat the potential underlying cause 
(infections, substance misuse, alcohol withdrawal, metabolic abnormalities). Secondary 
mania may respond to quetiapine, olanzapine, aripiprazole or ziprasidone31 but their 
efficacy has not been demonstrated in clinical trials.

Anxiety disorders

Anxiety disorders, including generalised anxiety disorder, obsessive compulsive disorder, 
panic disorder and post-traumatic stress disorder (PTSD), are highly prevalent in PLWH.32 
Treatment follows standard guidelines for the management of anxiety disorders, with 
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SSRIs being the first-line options. Benzodiazepines may have some utility in the acute 
treatment of anxiety but require caution because of potential misuse, possible drug inter-
actions and a higher risk of sedative and neurocognitive adverse effects in PLWH.33 
Lorazepam is metabolised by non-CYP pathways, and so has a lower risk of interactions. 
Clonazepam has no active metabolites and so it may be a preferred short-term option for 
PLWH.34,35 Buspirone may also be helpful.34

HIV-associated neurocognitive disorders (HAND)

HAND encompasses three sub-disorders, ranging from the more common asympto-
matic neurocognitive impairment (ANI) to a mild neurocognitive disorder (MND) 
and the more severe but less common HIV-associated dementia (HAD). Screening 
for cognitive impairment is recommended in PLWH using scales such as the MoCA 
or the three-item Cognitive Concerns Questionnaire.36 In 2023, the International 
HIV-Cognition Working Group published recommendations to better define the 
cognitive impairment in HIV.37

Treatment involves the use of ART with high CNS penetration effectiveness (e.g. 
raltegravir), aiming to achieve therapeutic levels in the CNS with minimal 
drug-related neurotoxicity. Cognitive rehabilitation is an essential treatment com-
ponent. Effective treatment of depression is essential as is management of substance 
use disorders and physical health comorbidities. Psychostimulants, modafinil, 
memantine, lithium and valproate have been studied but there is currently no 
licensed treatment for HAND.38

Delirium

Delirium in HIV can be difficult to differentiate from HAND, although onset of delir-
ium is more acute and its severity may fluctuate. Organic causes should be identified 
and treated. Antipsychotics are probably not effective in treating delirium and so should 
only be used as a last resort in severe cases and when non-pharmacological measures 
fail.27 Early studies document the efficacy of haloperidol, but the lowest possible dose 
should be used given the high incidence of EPSEs, particularly in those with advanced 
HIV (e.g. doses used in delirium in palliative care may be considered).27 Benzodiazepines 
should be used cautiously as they may worsen delirium except when alcohol or 
benzodiazepine withdrawal is the precipitating factor.27

Substance use disorders

Substance use disorders are highly prevalent in PLWH. Commonly used substances 
include alcohol, stimulants (including cocaine and methamfetamine), benzodiaz-
epines, opioids and cannabinoids. The potential for interactions between drug use 
and prescribed medicines should be considered. Treatment should be offered to 
PLWH with comorbid substance use disorders. Naltrexone is safe and effective for 
alcohol relapse prevention in PLWH,39 while acamprosate has not been studied in 
this population and has a high tablet burden. Methadone and buprenorphine are 
possible evidence-based options for opioid use disorder but care is required with 
ART drug interactions.27,40
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Interactions between antiretroviral drugs and psychotropics

Pharmacokinetic interactions between antiretroviral drugs and psychotropics occur 
frequently and can be clinically significant. Potential interactions should be investigated 
for all patients receiving antiretrovirals and psychotropics concomitantly and include 
current prescribed medication, alternative/herbal treatments, recreational drugs and 
other non-prescribed medicines. Interactions are numerous and complex. Readers are 
directed to regularly updated online resources for information about individual 
pharmacokinetic interactions such as www.hiv-druginteractions.org (also available as 
an app).

Pharmacodynamic interactions may also occur, usually through overlapping adverse 
effects. Potential pharmacodynamic interactions are shown in Table 10.1.

Table 10.1  Potential pharmacodynamic interactions with antiretrovirals.40,41

Potential adverse effect
Implicated antiretroviral 
drug(s)21,42,43

Implications for psychotropic 
prescribing

Bone marrow suppression Zidovudine (anaemia, neutropenia) Concurrent use with certain 
psychotropics (e.g. clozapine) 
may increase the risk of 
myelosuppression/neutropenia

Bone mineral density (BMD) reduction Tenofovir disoproxil fumarate (TDF) 
(tenofovir alafenamide has smaller 
decline of BMD)
NNRTIs, PIs, INSTIs: decreases in 
BMD following any regimen

May compound the reductions 
in BMD possible with prolactin 
elevating antipsychotics

Creatine kinase (CK) elevations Dolutegravir, emtricitabine, 
raltegravir

May be important to 
acknowledge associated link if 
diagnosis of NMS is being 
considered

ECG changes Efavirenz, rilpivirine, saquinavir/
ritonavir: QT prolongation
Atazanavir, lopinavir saquinavir: PR 
prolongation

May increase risk of arrhythmias 
associated with certain 
psychotropic drugs

Cardiovascular effects Abacavir, darunavir/ritonavir, 
lopinavir/ritonavir

Cardiovascular events 
(e.g. myocardial infarction) 
occurred in some cohorts

Renal effects TDF (risk increased if used with 
ritonavir)
Tenofovir alafenamide: less impact 
on renal function versus TDF
Atazanavir (kidney stones, 
tubo-interstitial nephritis)

Proteinuria, hypophosphataemia, 
glycosuria, hypokalaemia, renal 
tubular

Gastrointestinal disturbances Atazanavir, darunavir, dolutegravir, 
didanosine, elvitegravir/cobicistat, 
fosamprenavir, indinavir, lopinavir, 
nelfinavir, raltegravir, saquinavir, 
tipranavir, zidovudine

May compound gastrointestinal 
disturbances associated with 
certain psychotropics (e.g. SSRIs)

(Continued )
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Table 10.2  Summary of psychiatric adverse drug reactions (ADRs) with antiretroviral drugs.21,40–45

Drug Adverse psychiatric effects/comments

Nucleoside reverse transcriptase inhibitors

Abacavir Depression, anxiety, nightmares, labile mood, mania, psychosis. Very few cases 
reported. In all reported cases, the patient rapidly returned to baseline after 
discontinuing drug.

Didanosine Lethargy, nervousness, anxiety, confusion, sleep disturbance, mood disorders, 
psychosis, mania. Very rare.

Emtricitabine Confusion, irritability, insomnia

Tenofovir alafenamide Insomnia

Zidovudine Sleep disturbance, vivid dreams, agitation, mania, depression, psychosis, 
delirium. Psychiatric ADRs are usually dose-related. Onset varies widely, from 
<24 hours to 7 months.

Non-nucleoside reverse transcriptase inhibitors

Efavirenz Somnolence, insomnia, abnormal dreams, impaired concentration, depression, 
psychosis, suicidal ideation. Symptoms usually subside or diminish after 
2–4 weeks. However, subtler long-term neuropsychiatric effects may occur. 
Can exacerbate psychiatric symptoms; avoid in patients with a history of 
psychiatric illness.

Adverse psychiatric effects of antiretroviral drugs

Psychiatric adverse events have been reported with most antiretroviral drugs, but a 
causal relationship remains uncertain for many. Efavirenz has been most commonly 
implicated, and HIV guidelines suggest avoiding its use in patients with psychiatric 
comorbidity.

Table 10.2 summarises the most important psychiatric adverse effects of antiretrovi-
ral drugs. Note that this is not an exhaustive list and readers are directed to the sum-
maries of product characteristics/product labelling for greater detail.

Potential adverse effect
Implicated antiretroviral 
drug(s)21,42,43

Implications for psychotropic 
prescribing

Seizure(s) Darunavir, efavirenz, maraviroc, 
ritonavir, saquinavir, zidovudine

May increase seizure risk 
associated with certain 
psychotropic drugs 
(e.g. clozapine)

Metabolic abnormalities such as 
hypertriglyceridaemia, 
hypercholesterolaemia, insulin 
resistance, hyperglycaemia and 
hyperlactataemia

All combination antiretroviral 
therapy
Raltegravir, elvitegravir, 
dolutegravir: greater risk of weight 
gain

May compound risk of 
metabolic adverse effects 
associated with certain 
psychotropic drugs 
(particularly SGAs)

INSTIs, integrase strand transfer inhibitors; NMS, neuroleptic malignant syndrome; NNRTIs, non-nucleoside reverse 
transcriptase inhibitors; PIs, protease inhibitors.

Table 10.1  (Continued )
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A 2023 systematic review concluded that dolutegravir-based regimens led to higher 
discontinuation rates due to neuropsychiatric adverse effects compared with those 
treated with bictegravir, emtricitabine and tenofovir alafenamide. Antiretroviral 
regimen choice should evidently take into account the individual’s risk factors for 
developing neuropsychiatric adverse effects.46
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Psychiatric comorbidities in epilepsy

People with epilepsy (PWE) have an elevated prevalence of several psychiatric disorders 
including depression (13–37%), anxiety (20%) and psychosis (5%).1,2 Suicide is three-
fold higher in PWE compared with the general population3 and is an important cause 
of premature mortality.4 The link between epilepsy and mental illness is bidirectional as 
patients with depression, anxiety and psychosis have an increased risk of developing 
new-onset epilepsy.5,6 Suicide attempts are also associated with the development of 
epilepsy.7 This bidirectional relationship might be explained by a common underlying 
pathology between mental illness and epilepsy. Disturbances in neurotransmission, 
neuroinflammation and the hypothalamic–pituitary–adrenal (HPA) axis have all been 
suggested8 to be the shared pathology.

Interictal psychiatric disorders (with symptoms occurring independently of seizures) 
are likely to require treatment with psychotropics.9–11 When prescribing psychotropics 
to people with epilepsy, the following general principles12,13 should be adhered to:

■■ First, rule out other possible causes of psychiatric symptoms (both peri-ictal and 
iatrogenic – Table 10.3).

■■ Optimise the treatment of epilepsy (ideally before prescribing psychotropics).
■■ Consider using psychotropics with known antiseizure properties (e.g. antiseizure 
medications in bipolar disorder).

■■ Check for interactions with antiseizure medications.
■■ Start with a low dose and titrate according to tolerability and response (proconvulsive 
effects are dose-related).

■■ If seizures do occur, consider changing the psychotropic drug or optimising the 
antiseizure medication.

Table 10.3  Possible causes of psychiatric symptoms in people with epilepsy (PWE) and their management.5

Cause of symptoms Description Management

Interictal 
psychiatric 
disorders

Symptoms occurring independently of seizures.
Although common in PWE, other causes and 
relatedness to seizures should be ruled out first.

Likely to require treatment with psychotropics.
See Table 10.5 for more information about 
the use of specific psychotropics in PWE.

Peri-ictal symptoms PWE may experience psychiatric symptoms 
that are temporally related to seizures.

All peri-ictal psychiatric symptoms (pre-ictal, 
postictal and ictal) are initially treated by 
optimising antiseizure medications.12

Peri-ictal depressive symptoms do not 
appear to respond to treatment with 
antidepressants.14,15

Postictal psychosis can remit spontaneously 
or respond to treatment with low doses of 
antipsychotics.16 Short-term symptomatic 
treatment with a benzodiazepine or 
antipsychotic is recommended for up to 
3 months.17 Taper off carefully after 
symptom resolution.15

There is no evidence that psychotropics can 
prevent ictal symptoms.18

Pre-ictal symptoms Typically presents as a dysphoric mood 
preceding a seizure by a period of 30 minutes 
to hours to 2 or 3 days.

Postictal symptoms Typically presents between several hours to 
7 days following a seizure (depression, anxiety, 
suicidal ideation and psychosis reported)
PWE and interictal psychiatric disorders may 
experience worsening of symptoms previously 
in remission (breakthrough symptoms).

Ictal symptoms May present as ictal fear/panic (most commonly), 
depressive symptoms or, rarely, psychosis.

(Continued )
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Psychiatric side effects of antiseizure medications

Virtually all antiseizure medications are known to have psychotropic effects. These 
effects can be both helpful and unhelpful. The adverse and beneficial psychiatric side 
effects of antiseizure medications are summarised in Table 10.4.

Cause of symptoms Description Management

Para-ictal episodes
‘forced 
normalisation’
(psychiatric 
symptoms emerging 
as a result of a 
reduction in seizure 
frequency)

Psychotic or, less commonly, severe affective 
symptoms following seizure remission in PWE
Rapid medication titration schedules, rapid 
seizure control, previously medication-resistant 
epilepsy, and temporal lobe epilepsy may be 
risk factors.16

A decision should be made on how to 
proceed with antiseizure medications and 
psychotropics through a process of shared 
decision-making with carers.15 Symptomatic 
treatment with antipsychotics or 
antidepressants may be indicated.

Iatrogenic 
psychiatric 
symptoms

Changes in treatments for seizures could 
result in psychiatric symptoms as a result of:
Starting antiseizure medications with known 
negative psychotropic properties (particularly 
in those with a psychiatric history).
Stopping antiseizure medications with 
beneficial psychotropic properties (e.g. mood 
stabilisation).
Starting antiseizure medications with 
enzyme-inducing properties in people stable 
on psychotropics.
Surgery for epilepsy: de novo postsurgical 
episodes of depression, anxiety and, rarely, 
psychosis have been reported. Exacerbation of 
pre-existing conditions more common.

Symptoms are managed by resolving the 
underlying cause in the first instance.
Consider switching antiseizure 
medications with known negative 
psychotropic properties to better tolerated 
antiseizure medications (see Table 10.4).
Antiseizure medications can lower folate 
levels which may affect mood. Folate 
levels should be checked and low levels 
remedied if necessary.
If changing antiseizure medications is not 
suitable, antidepressants can be 
considered for iatrogenic depressive 
symptoms.19

Postsurgical neuropsychiatric symptoms 
may be treated successfully with 
psychotropics.18

Table 10.3  (Continued )

Table 10.4   Adverse and beneficial psychiatric side effects of antiseizure medications.5,20,21

Antiseizure medication Adverse psychiatric symptoms Psychiatric benefits

Barbiturates, primidone Behavioural disturbance/ADHD symptoms, 
depression, cognitive impairment

Anxiolytic, hypnotic
 

Benzodiazepines

Brivaracetam Depression, aggression, rage, suicidality None reported

Carbamazepine, 
eslicarbazepine, oxcarbazepine

Insomnia Mood stabilising, 
anti-manic
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Interactions of antiseizure medications22

Pharmacokinetic interactions

Important pharmacokinetic interactions occur in both directions between antiseizure 
medications and psychotropics, primarily mediated through cytochrome enzymes.9,23 
Psychotropics with enzyme-inhibiting effects (e.g. fluoxetine, fluvoxamine, paroxetine 
and, at higher doses, sertraline) may increase antiseizure plasma levels. This is especially 
relevant to antiseizure medications with a narrow therapeutic index (e.g. carbamaze-
pine and phenytoin). Plasma levels should be monitored, and dosage adjustment may 
be required. Citalopram and escitalopram are very weak inhibitors of CYP1A2 and 
CYP2D6, and so may be preferred in some cases.

Some antiseizure medications are potent enzyme inducers (e.g. phenytoin, carbamaz-
epine, phenobarbital, primidone) and others are weak inducers (e.g. oxcarbazepine at 
doses ≥900mg/day, topiramate at doses ≥400mg/day). These drugs can lower plasma 
levels of many psychotropics, leading to treatment failure.

Antiseizure medication Adverse psychiatric symptoms Psychiatric benefits

Ethosuximide Behavioural disturbance, depression, psychosis None reported

Felbamate Anxiety, depression None reported

Gabapentin, pregabalin Depression and anxiety on cessation Anxiolytic

Lacosamide None reported None reported

Lamotrigine Anxiogenic in some. Behavioural disturbance 
in cognitive impairment

Antidepressant, mood 
stabilising

Levetiracetam Anxiety, behavioural disturbance, depression, 
suicidality

None confirmed

Perampanel Behavioural disturbance, depression, psychosis None reported

Phenytoin Behavioural disturbance, depression Anti-manic

Rufinamide Anxiety, insomnia None reported

Tiagabine Behavioural disturbance, depression Anxiolytic

Topiramate Anxiety, behavioural disturbance, depression, 
psychosis

Unclear. Possible 
anti-manic/antipsychotic

Valproate Behavioural disturbance (at high doses in 
children)

Mood stabilising, 
anti-manic, anti-panic

Vigabatrin Behavioural disturbance/ADHD symptoms, 
depression, psychosis

None reported

Zonisamide Behavioural disturbance, depression None confirmed

Table 10.4  (Continued)
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Pharmacodynamic interactions14

Adverse effects with antiseizure medications that may overlap with psychotropic 
adverse effects include:

■■ Weight gain: caused by some antiseizure medications (e.g. carbamazepine, gabapen-
tin, pregabalin, valproate).

■■ Sexual adverse effects: with phenobarbital and primidone but possible with all 
enzyme-inducing antiseizure medications.

■■ Hyponatraemia: with carbamazepine and oxcarbazepine (note, if severe, can provoke 
seizures).

■■ Osteoporosis and osteopenia: reported with long-term use of enzyme-inducing 
antiseizure medications.

■■ Blood dyscrasias: reported with valproate, carbamazepine11 and especially with 
felbamate.

Psychotropics and the risk of seizures in people with epilepsy

In the general population, the annual incidence of unprovoked seizures is about 50 per 
100,000 persons.24,25 It is notable that the incidence of unprovoked seizures in the 
placebo arms of randomised controlled trials of antidepressants and antipsychotics is 
approximately 15-fold higher, suggesting that both depression and psychosis are risk 
factors for seizures.26 A bidirectional relationship between epilepsy and several psychi-
atric illnesses has been demonstrated, whereby not only do PWE have a higher risk of 
developing a psychiatric illness, but people with psychiatric illness have a higher risk 
of developing epilepsy.5,6 This bidirectional relationship exists for depression, anxiety, 
psychosis and suicidality.5–7 Thus, the occurrence of seizures may, in some cases, be the 
expression of the natural progression of a psychiatric illness and be unrelated to the 
use of psychotropics.

Reports of seizures associated with psychotropics must factor in this bidirectional 
relationship between psychiatric illness and epilepsy. For example, although observa-
tional studies have reported an association between antidepressant treatment and sei-
zures,27 a similar association is also found with non-drug treatments for depression 
(counselling, for example).28 These findings are consistent with depression itself being 
the main risk factor for seizures. In fact, one analysis of controlled studies with psycho-
tropics showed that the incidence of seizures was substantially lower among patients 
receiving most antidepressants (e.g. SSRIs) in comparison with those randomised to 
placebo.26 Nonetheless, definitive data are lacking in PWE29,30 and certain psychotrop-
ics have a dose-related risk of seizures within usual dose ranges. Most can cause sei-
zures in overdose. Note also that almost all antidepressants and antipsychotics have 
been associated with hyponatraemia (see sections on hyponatraemia in Chapters 1 and 
3) and seizures may occur if this is severe.18,31 General guidance on the safety of psycho-
tropics in PWE is summarised in Table 10.5.

Electroconvulsive therapy (ECT) has anticonvulsive properties and is worth consid-
ering in the treatment of depression in patients with unstable epilepsy.9,18,23 ECT does 
not appear to cause or worsen epilepsy.18,32
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Safety in epilepsy Drug Comments

Antidepressants

Low risk – good 
choices33

SSRIs Recommended in PWE.15,19 SSRIs may be anticonvulsant at 
therapeutic doses14 but proconvulsant in overdose.34 SSRIs with 
the lowest risk of interactions with antiseizure medications are 
generally preferred (citalopram/escitalopram, followed by 
sertraline).15,19,35,36 Escitalopram is preferred over citalopram in 
PWE (lower risk of seizures in overdose).37 Others have low risk of 
seizures (e.g. fluoxetine37) but drug interactions with antiseizure 
medications should be considered.15,19 Fluoxetine may be less 
likely to provoke seizures in older people than escitalopram or 
citalopram.38 Some evidence that sertraline is safe and effective 
in PWE.39

Mirtazapine Recommended in PWE.19,40 Not known to be proconvulsive.26

Duloxetine Recommended for PWE.12,19 Risk of seizures is probably 
negligible.37,38

Probably low 
risk – use with 
caution (limited 
evidence)

Agomelatine Not known to be proconvulsive.41 Anticonvulsant in animal 
models.37

MAOIs Not known to be proconvulsive at therapeutic doses.37 Low risk of 
seizures in overdose.18

Moclobemide Not known to be proconvulsive.37 Anticonvulsant in animal models.37

Reboxetine Small open-label study suggests no problems in PWE.42

Vortioxetine Not known to be proconvulsive.37,43 One report of successful use of 
vortioxetine in three PWE.44

Moderate 
risk – care required

Lithium Low risk of seizures.37 Anticonvulsant in animal models.37 However, 
limited data showing both increases and decreases in seizures 
frequency in PWE.37 At standard plasma levels lithium is probably 
not proconvulsive.45 For bipolar, consider anticonvulsant mood 
stabilisers.46

Trazodone Limited data suggest some risk of seizures.37,47

Venlafaxine Effective in PWE12 and has been recommended19 but mixed 
evidence on seizure risk.37

Vilazodone Limited data. Seizure exacerbation in a patient with epilepsy has 
been reported.37

Higher risk – avoid 
(proconvulsive at 
therapeutic 
doses14)

Amoxapine Several reports of seizures at therapeutic doses47

Bupropion Dose-related risk of seizures (particularly with immediate-release 
formulations).37 Risk is less with slow-release formulations at doses 
under 300mg/day.37 At least one study found no increased risk 
with bupropion.48

Maprotiline Several reports of seizures at therapeutic doses.47

TCAs Most TCAs are epileptogenic at higher doses (particularly 
clomipramine and amitriptyline11,26,47). Doxepin possibly lower risk 
(one small study in PWE).37 SNRIs are preferred over TCAs in PWE18

(Continued )
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Safety in epilepsy Drug Comments

Antipsychotics

Low risk – good 
choices

Amisulpride/sulpiride Considered to be safe in PWE.49 Renally excreted, so low risk of 
pharmacokinetic interactions with antiseizure medications. 
Seizures uncommon in overdose.50

Aripiprazole Rarely lowers seizure threshold.5 Incidence of seizures similar to 
placebo in RCTs.26

Ziprasidone

High-potency FGAs e.g. fluphenazine, haloperidol, trifluoperazine, flupentixol. Low 
risk of lowering the seizure threshold.5

Risperidone Unlikely to lower the seizure threshold.5 Incidence of seizures 
similar to placebo in RCTs.26 Has been recommended for PWE.35,51 
Evidence of safety in a case series of adolescents with epilepsy.52

Probably low 
risk – use with 
caution (limited 
evidence)

Asenapine Seizure rate similar to placebo in RCTs.53 Data and clinical 
experience of use in PWE is extremely limited.

Brexpiprazole

Cariprazine

Lurasidone

Moderate 
risk – care required

Olanzapine Olanzapine and quetiapine both associated with seizures in 
RCTs.26 Overall risk of reducing the seizure threshold is considered 
to be low5 and olanzapine has been recommended by some for 
PWE.35 Data relating to olanzapine are difficult to interpret. EEG 
changes are seen in some but not all studies54 and it has been 
reported to be both anticonvulsant55 and proconvulsant.56 
Quetiapine has a high risk of drug interaction in PWE.51

Quetiapine

Higher risk – care 
required

Clozapine Most proconvulsive antipsychotic.35 However, has been used 
successfully in PWE stable on antiseizure medications without 
worsening seizures57 and even in treatment-resistant epilepsy.58 
Note, should not be used with carbamazepine (risk of blood 
dyscrasias and reduced clozapine levels). Lamotrigine is the 
antiseizure medication of choice.

Higher risk – avoid Low-potency FGAs 
(e.g. chlorpromazine)

Best avoided in PWE.34 Doses of chlorpromazine above 1g/day 
have a 9% incidence of seizures.

Loxapine Highest rate of seizures among the FGAs.59

Depot antipsychotics None of the depot preparations currently available is thought to 
be epileptogenic, however the kinetics of depots are complex 
(seizures may be delayed).
If seizures do occur, the offending drug may not be easily 
withdrawn. Depots should be used with extreme care.

Zotepine Has established dose-related proconvulsive effect50

Drugs for ADHD

Low risk Methylphenidate Three RCTs support safety and efficacy in children with epilepsy at 
therapeutic doses (0.3–1mg/kg/day).11 Two single-dose RCTs and 
one open-label extension study demonstrated no effect on seizures 
in adults.60,61 A large case–control study found an increased rate of 
seizures after the start of methylphenidate but not in the longer 
term.62 This is difficult to interpret but suggests caution would be 
appropriate. May be a higher risk of seizures at higher doses.63
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Epilepsy and driving

In the UK, people with epilepsy may not drive a car if they have had a seizure while 
awake in the previous year. However, they may be eligible to drive if seizures occur only 
during sleep and this has been an established nocturnal pattern for at least 3 years. The 
consequences of inducing seizure with antidepressants or antipsychotics can therefore 
be significant. For further information see https://www.gov.uk/epilepsy-and-driving. 
Other countries have different rules, but most require a seizure-free period of between 
6 and 36 months.71

References
1.	 Scott AJ, et al. Anxiety and depressive disorders in people with epilepsy: a meta-analysis. Epilepsia 2017; 58:973–982.

2.	 Clancy MJ, et al. The prevalence of psychosis in epilepsy; a systematic review and meta-analysis. BMC Psychiatry 2014; 14:75.

3.	 Wang H, et al. Suicidality and epilepsy: a systematic review and meta-analysis. Front Psychiatry 2023; 14:1097516.

4.	 Thurman DJ, et al. The burden of premature mortality of epilepsy in high-income countries: a systematic review from the Mortality Task 

Force of the International League Against Epilepsy. Epilepsia 2017; 58:17–26.

5.	 Kanner AM. Management of psychiatric and neurological comorbidities in epilepsy. Nat Rev Neurol 2016; 12:106–116.

6.	 Hesdorffer DC. Comorbidity between neurological illness and psychiatric disorders. CNS Spectr 2016; 21:230–238.

7.	 Hesdorffer DC, et al. Occurrence and recurrence of attempted suicide among people with epilepsy. JAMA Psychiatry 2016; 73:80–86.

8.	 Kanner AM. Can neurochemical changes of mood disorders explain the increase risk of epilepsy or its worse seizure control? Neurochem Res 

2017; 42:2071–2076.

9.	 Curran S, et al. Selecting an antidepressant for use in a patient with epilepsy. Safety considerations. Drug Saf 1998; 18:125–133.

10.	 Blumer D, et al. Treatment of the interictal psychoses. J Clin Psychiatry 2000; 61:110–122.

11.	 Mula M. The pharmacological management of psychiatric comorbidities in patients with epilepsy. Pharmacol Res 2016; 107:147–153.

12.	 Elger CE, et al. Diagnosing and treating depression in epilepsy. Seizure 2017; 44:184–193.

13.	 Anbarasan D. Psychoactive medications and seizures—challenges and pitfalls. Neurol Rep 2016; 9:24–27.

14.	 Kanner AM. Most antidepressant drugs are safe for patients with epilepsy at therapeutic doses: a review of the evidence. Epilepsy Behav 

2016; 61:282–286.

15.	 Kerr MP, et al. International consensus clinical practice statements for the treatment of neuropsychiatric conditions associated with epilepsy. 

Epilepsia 2011; 52:2133–2138.

16.	 Josephson CB, et al. Psychiatric comorbidities in epilepsy. Int Rev Psychiatry 2017; 29:409–424.

17.	 Maguire M, et al. Epilepsy and psychosis: a practical approach. Pract Neurol 2018; 18:106–114.

18.	 Mula M. Neuropsychiatric Symptoms of Epilepsy. Basel: Springer International Publishing; 2016.

19.	 Villanueva V, et al. Proposed recommendations for the management of depression in adults with epilepsy: an expert consensus. Neurol Ther 

2023; 12:479–503.

Table 10.5  (Continued)

Safety in epilepsy Drug Comments

Probably low 
risk64,65 – use with 
caution (limited 
data)

Amfetamines Data are limited to one small retrospective study in PWE.11 No 
patients who had well-controlled epilepsy experienced an increase 
in seizure frequency.66 Dexamfetamine was historically used as an 
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No increased risk of seizures has been observed.70
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Clinical features

22q11.2 deletion syndrome (22q11.2DS), the most common microdeletion syndrome 
in humans, is a multisystem disorder with a heterogenous presentation which varies 
greatly in severity between affected individuals.1 Prevalence is estimated at 1 in 2148 live 
births.1,2 The syndrome has been known by many names (including velocardiofacial 
syndrome and DiGeorge syndrome) in part because of its broad phenotypic range of 
clinical features (Table 10.6).

Table 10.6  Selected clinical features and risks in people with 22q11.2 deletion syndrome.1,3

Clinical risks

Cognitive and adaptive functioning Intellectual disabilities
Deficits in adaptive functioning

Endocrinological Hypocalcaemia and hypoparathyroidism
Hypomagnesaemia
Thyroid disease (usually hypothyroidism)
Obesity and type 2 diabetes mellitus

Gastroenterology General gastrointestinal symptoms (constipation, dysphagia)
GERD
Fatty liver

Psychiatric disorders Anxiety
Psychosis
Autism spectrum disorder
ADHD

Cardiovascular Congenital cardiac defects
Hypertension, arrhythmia, heart failure, aortic root dilation

Genitourinary Congenital anomalies, renal cysts, renal failure
Menstrual disorders (e.g. dysmenorrhoea)

Neurology Seizures, often secondary (e.g. to hypocalcaemia)
Early-onset Parkinson’s disease
Other motor disorders (e.g. dystonia, myoclonus)

Sleep Sleep pattern disruptions
Obstructive sleep apnoea

Haematology Mild to moderate thrombocytopenia, mild cytopenias
Immune thrombocytopenia
Impaired haemostasis (e.g. epistaxis, menorrhagia)

GERD, gastro-esophageal reflux disease.
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Psychiatric disorders in people with 22q11.2DS

Around 60% of people with 22q11.2DS meet diagnostic criteria for some type of 
psychiatric disorder during their lives.4 Children with 22q11.2DS have an elevated 
prevalence of anxiety, attention deficit hyperactivity disorder (ADHD) and autism 
spectrum disorders.2 Anxiety disorders are profoundly increased in adults, with 
about 2–3 times the expected population prevalence.1 Schizophrenia is diagnosed in 
approximately one in every four to five adults with 22q11.2DS.1

Box 10.2 summarises the general principles of prescribing in 22q11.2DS. Few studies 
have evaluated the safety and efficacy of psychotropics in people with 22q11.2DS. 
However, standard pharmacological (and non-pharmacological) treatments for ADHD, 
anxiety, mood disorders and schizophrenia appear to be effective and treatment protocols 
used in the general population should be followed.1,5 Current evidence and opinion on the 
treatment of psychiatric disorders in people with 22q11.2DS are summarised in Table 10.7.

Box 10.2  General principles of prescribing in 22q11.2 deletion syndrome6,7

■■ 22q11.2DS confers an increased risk of treatable psychiatric disorders
■■ Standard pharmacological treatment protocols should be followed
■■ Consider the individual patient comorbidities and clinical features (Table 10.6) that may increase 
the propensity to adverse effects from psychotropics (e.g. arrhythmias, seizures, weight gain, 
EPSEs)

■■ Endocrine abnormalities (e.g. hypoparathyroidism and hypothyroidism) should be corrected 
before starting psychotropics because they can mimic psychiatric symptoms and complicate 
treatment with psychotropics4,5

DS, deletion syndrome; EPSEs, extrapyramidal side effects.

Table 10.7  Management of psychiatric disorders in people with 22q11.2 deletion syndrome.8

Psychiatric 
disorder Treatments

ADHD There is a theoretical risk of psychosis with psychostimulants in people with 22q11.2DS but 
standard treatment protocols are advised.4 In those with congenital heart disease, cardiology 
advice should be sought before initiating stimulant medications.9

Three studies support the efficacy of methylphenidate in children with 22q11.2DS.4,10 Treatment 
was generally well tolerated. A comprehensive cardiovascular assessment before and during 
treatment is recommended.

Depression 
and anxiety

Both depression and anxiety appear to respond favourably to SSRIs.4 Further management after 
treatment failure follows standard protocols. Caution should be exercised with drugs that lower 
the seizure threshold (e.g. bupropion).7

Obsessive 
compulsive 
disorder

One study of four people with OCD and 22q11.2DS found a mean rate of improvement of 35% 
in symptom score after treatment with fluoxetine (30–60mg/day). Treatment was well tolerated.11

(Continued )
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Psychiatric 
disorder Treatments

Schizophrenia Standard treatment protocols are generally recommended.1,5 People with 22q11.2DS may be more 
susceptible to seizures and EPSEs with antipsychotics.7,8 EPSEs must be distinguished from motor 
problems that may be a direct effect of the 22q11.2DS (diagnosis of Parkinson’s disease may be 
delayed if misattributed to antipsychotics).7 Specialist neurological opinion and neuroimaging have 
been recommended to distinguish Parkinson’s disease from antipsychotic-induced parkinsonism.6 
There is a significantly elevated risk of obesity in 22q11.2DS so metabolic adverse effects should be 
closely monitored.12 Those with cardiac abnormalities have an increased risk of QTc prolongation.8 
Close ECG monitoring is recommended.8 Antipsychotics with a low effect on the QT interval are 
preferred8 (note that hypocalcaemia can also prolong the QT interval7). Low starting doses and 
slow dose titrations are recommended.8 Case reports have described the successful use of various 
antipsychotics, with remission of psychosis in 41% of published reports.6 Treatment resistance has 
been described in 19% of case series and 8% of case reports (although treatment failure was due 
to adverse effects rather than inefficacy in some).6

Clozapine was found to be effective in one retrospective study of 20 patients with 22q11.2DS.4 
Compared with matched controls, lower doses were needed (a median of 250mg/day vs 450mg/
day). However, half of the 22q11.2DS group experienced at least one serious adverse effect from 
clozapine, primarily seizures, but also myocarditis and neutropenia. Several case reports further 
support the efficacy of clozapine at low doses (median of 200mg/day) for people with 22q11.2DS, 
while highlighting the risk of both seizures (generalised or myoclonic) and thrombocytopenia.12 

Overall, clozapine appears to have demonstrable efficacy at lower than usual doses, but the risk of 
rare serious adverse events appears to be relatively high.4 Adjunctive anticonvulsants should be 
considered12 to mitigate the increased seizure risk when prescribing clozapine.1 Several authors 
advocate the use of lower starting doses and slower titrations.6

Seizures with other antipsychotics: investigate low calcium and magnesium levels in all cases 
and ensure adequate treatment.13 Adjunctive anticonvulsants can be considered1 although they 
should not be prescribed routinely as many do not experience seizures.6

Other agents: drugs that act directly against catecholamine excess may also be effective. 
Metyrosine, used as a monotherapy or as an adjunctive agent, was found to be effective in 22 of 
29 patients in one study.14 An additional positive case report has been published15 but there are 
no further recent studies. There is a single case study where methyldopa was used successfully.16

DS, deletion syndrome; EPSEs, extrapyramidal side effects; OCD, obsessive compulsive disorder.

Table 10.7  (Continued)
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General considerations1

Prescribing psychotropic medications for people with learning disabilities (LD) is a 
challenging and controversial area of psychiatric practice.2,3 There are concerns that 
psychotropic drugs of all kinds (antipsychotics, antidepressants, benzodiazepines 
[both regular and as required] and antiepileptics as mood stabilisers) are overpre-
scribed with poor review and assessment of their benefit. The LD field is notable in 
having only a small therapeutics research base of its own, with particular ethical and 
practical considerations regarding how emotional and behavioural disturbances are 
classified and treated. Although prescribing for individuals with mild or borderline 
intellectual impairment may be undertaken by mainstream mental health services, the 
assessment and treatment of behavioural and emotional disorders in people with more 
marked (or, as in the case of autism, atypical) patterns of significant cognitive impair-
ment should be undertaken in the first instance by, or at least in consultation with, 
specialist clinicians.

The term ‘dual diagnosis’ in this context refers to the co-occurrence of an identifiable 
psychiatric disorder (mental illness, personality disorder) and LD. ‘Diagnostic over-
shadowing’ is the misattribution of emotional or behavioural problems to LD itself 
rather than a comorbid condition. LD is an important risk factor for all psychiatric 
disorders (including dementia, particularly for individuals with Down’s syndrome).4 
Where it is possible to diagnose a mental illness using conventional or modified criteria 
then drug treatment in the first instance should, in general, be similar to that in the 
population at large. Most treatment guidelines are increasingly stating their intended 
applicability to people with LD.

Mental illness may present in unusual ways in LD, for example depression as self-
injurious behaviour, or persecutory ideation as complaints of being ‘picked on’. 
Conversely, behaviours such as self-talk may be normal in some individuals but 
mistakenly identified as a disorder such as psychosis. In general, diagnosis becomes 
increasingly complex with increasing severity of disability and associated communica-
tion impairment.

Comorbid autistic spectrum disorder has special assessment considerations and in its 
own right is an important risk factor for psychiatric disorder, in particular anxiety and 
depression, bipolar spectrum disorder, severe obsessional behaviour, anger disorders and 
psychosis-like episodes that may not meet criteria for schizophrenia but nonetheless 
require treatment. Autistic traits are common among patients using LD services. Guidance 
on the treatment of mental health problems in autism can be found in Chapter 5.

Key practice areas

Capacity and consent

It is uncommon for patients in LD services (who often represent a subpopulation of 
those identified with special educational needs in childhood) to have sufficient under-
standing of their treatment in order to be able to take truly informed decisions. There 
is inevitably an increased onus on the clinician to bear the weight of decision-making. 
The patient’s decision-making capacity, depending on the severity of intellectual 



Drug treatment of psychiatric symptoms in the context of other conditions 825

C
H

A
PT

ER
 1

0

impairment, may be improved through appropriate verbal and written communication. 
The involvement of carers in this process is generally essential.

Physical comorbidity, especially epilepsy

Epilepsy is over-represented in LD populations, becoming more prevalent as severity 
increases, with approximately one-third of affected individuals developing a seizure 
disorder by early adulthood. Special consideration is needed when considering the use 
of medications that may lower seizure threshold or interact with drugs used for 
epilepsy.

Assessment of care environments

Behavioural and emotional disturbance may sometimes be a reflection of problems or 
failings in the care environment. Different staff in a care home may have different 
thresholds of tolerance (or make different attributions) for these difficulties which 
can lead to varied reports of their significance and impact. Allowing for a period of 
prospective assessment and using simple assessment tools (e.g. simple ABC or sleep 
charts) can be very helpful to the clinician in making judgements about recommend-
ing medication. If medication is used in a care home, staff may need special education 
in its use and anticipated adverse effects and, for ‘as required’ medications, clear 
guidelines for its use. This may make it difficult to initiate certain treatments in the 
community.

Adverse effect sensitivity

It is widely thought that people with LD are especially sensitive to adverse effects of 
psychotropics and more at risk of long-term effects such as the metabolic syndrome. 
However, we only know of one study that has given support to this view. A cohort study 
extracting information from a large UK primary care database compared the incidence 
of EPSEs of antipsychotics in adults with LD with that in adults without LD. The inci-
dence of EPSEs was 30% higher in people with LD than in those without LD.5 It is good 
practice to start at lower doses and increase more slowly than might be usual in general 
psychiatric practice. Notable adverse effects include worsening of seizures, sedation, 
extrapyramidal reactions (including with risperidone at normal doses, especially in 
individuals who already have mobility problems), problems with swallowing (with clo-
zapine and other antipsychotics) and worsening of cognitive function with anticholin-
ergic medications (see Chapter 6).

Psychological interventions

In the absence of an identifiable mental illness (including atypical presentations) 
with  clear treatment implications, psychological interventions such as functional 
behavioural analysis should be considered as first-line intervention for all but the most 
serious or intractable presentations of behavioural disturbance (Table 10.8). In studies 
where it has been possible to infer the severity of challenging behaviour, treatment 
response is generally associated with more severe problems at baseline.
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Drug class Clinical applications Notes

Antipsychotics6 Use in psychosis with LD is 
justified

Used across a broad range 
of behavioural disturbances7

May be useful for aggression 
and irritability

The most widely used8,9 yet most controversial medication 
for behavioural problems.10,11 Although an RCT12 casts 
doubt on their efficacy for this indication the study was 
not without its problems and there is a significant body of 
other evidence supporting their use, including a number 
of small RCTs in children with LD.

Discontinuation studies in long-term treatment commonly 
(but not always) show re-emergence of problem behaviours.

NICE suggests considering slow withdrawal of 
antipsychotics in all those who do not have psychotic 
symptoms.13 The UK STOMP programme promotes 
deprescribing of antipsychotics.14 It has been successful, 
but antipsychotics are often replaced by other 
psychotropics.15 A 2022 analysis of UK NHS data suggests 
antidepressants now replace antipsychotics as the most 
widely prescribed psychotropic.16

Before the advent of SGAs the best evidence was for 
haloperidol17 in the context of autism and for 
zuclopenthixol for behavioural disturbance.18 Zuclopenthixol 
may reduce aggression and challenging behaviour.19

Among SGAs the best evidence is for risperidone20,21 at 
low dose (0.5–2mcg) for aggression and mood instability, 
particularly with associated autism though also in 
non-autistic cases. Aripiprazole has a US FDA licence for 
behavioural disturbance in young people with autism.22,23

Some evidence to support olanzapine24 and case reports 
of clozapine25 for very severe cases of aggression, though 
not widely used and unlikely to be used outside highly 
specialist (in-patient) settings. In 2015, Cochrane 
uncovered 38 case reports and chart reviews but found no 
RCT evidence for the use of clozapine in psychosis in LD.26

Results for quetiapine are modest at best.27

SSRIs Helpful for severe anxiety 
and obsessionality in autistic 
spectrum disorder. Use here 
is off-licence unless an 
additional diagnosis of 
anxiety disorder or OCD is 
made

Also used as a first-line 
alternative to antipsychotics 
for aggression and 
impulsivity

Commonly used in combination with antipsychotics 
though limited evidence base for combination treatment. 
Effectiveness in absence of mood or anxiety spectrum 
disorder is unclear, however, and a 2013 Cochrane 
review was pessimistic28 about the evidence for their 
effectiveness for behaviour disorder in autistic children 
(who may be at heightened risk of adverse effects) 
though a little more encouraging for use in adults. Some 
good evidence for fluoxetine in OCD in LD/autism 
although the drop-out rate is high.29

Generally, quality of trials is poor and effects may be 
exaggerated by use in less severe cases.30 Caution needed 
because of the risk of precipitation of hypomania in this 
population.31 As with antipsychotics, there are major 
concerns about overprescribing.32

Venlafaxine is probably not effective.33
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Drug class Clinical applications Notes

Anticonvulsants34 Aggression and self-injury Some uncontrolled studies supporting sodium 
valproate35 in LD populations though evidence is not 
strong and research findings are contradictory. However, 
valproate remains best supported of the anticonvulsants 
for mood lability and aggression, partly because of positive 
studies in non-LD groups.36

Limited studies of lamotrigine, mostly in children, 
suggest no effect, at least in autism and in the absence of 
affective instability.27

Data for carbamazepine also unconvincing, but it is still 
widely used.37

Lithium38 Licensed for the treatment 
of self-injurious behaviour 
and aggression

Some RCT evidence39 for LD but there have been no studies 
in this population for many years,3 although there has been 
one fairly recent positive RCT for its use in aggression in 
adolescents without developmental impairment.40 
Experience suggests it can be very helpful in individual cases 
where other treatments have failed and is possibly 
underused, though adverse effects can be problematic.

Perhaps best considered where there is a sub-syndromal or 
non-specific ‘affective component’. Some authorities 
suggest that, on close examination, challenging behaviour 
may occur in the context of very rapid cycling bipolar 
disorder in some individuals with severe and profound LD 
and that the diagnosis is easily missed.

Some RCT evidence that short-term use is reasonably well 
tolerated (at 6mg/kg).41

Methylphenidate Effective in ADHD associated 
with LD

NICE13 conducted a meta-analysis and found clear benefit 
for methylphenidate (and risperidone and clonidine) in 
ADHD in the context of LD. Insomnia is common.

Naltrexone42 Has been used for severe 
self-injurious behaviour43

Evidence not strong and results are inconsistent. Use may 
still be an option in severe and intractable cases. One case 
of successful treatment of kleptomania.44 Overall, clinical 
use has declined of late.45

FDA, Food and Drug Administration; LD, learning disability; OCD, obsessive compulsive disorder.

Table 10.8  (Continued)
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Huntington’s disease (HD) is a genetic neurodegenerative disease with an estimated 
prevalence of 4.88 individuals per 100,000 worldwide, and a higher incidence in Europe 
and North America.1 The mutant Huntington protein causes neuronal dysfunction and 
death through several mechanisms, resulting in a triad of motor, cognitive and neu-
ropsychiatric symptoms.2 There are currently no disease-modifying treatments3,4 so 
symptomatic therapies are used to improve quality of life (Box 10.3).

There are few controlled studies to guide practice in this area,3 although some direc-
tion can be drawn from published expert opinion and clinical experience. A summary 
of the available literature is given in this section. Readers are directed to the reports 
cited for details of dosage regimens and further information about tolerability. Clinicians 
who treat patients with HD are encouraged to publish reports of both positive and 
negative outcomes to increase the primary literature base.

Motor symptoms

Motor disturbances follow a biphasic course  – an initial hyperkinetic phase with 
prominent chorea which tends to plateau over time, and a later hypokinetic phase 
characterised by bradykinesia, dystonia, balance and gait disturbance.7 With regard 
to chorea, the goal of treatment is not to obliterate movements but to reduce their 
severity to achieve better tolerability.5 Treatment pathways are available to guide man-
agement.8 First-line treatments include tetrabenazine (licensed) or SGAs (unlicensed) 
(Table 10.9).8 Monotherapy is preferred to prevent an increased risk of adverse effects 
and complicating the management of non-motor symptoms.8

Box 10.3  General principles of pharmacological symptom management in Huntington’s disease5,6

■■ Tailor management to the needs of the individual patient (treatment is typically initiated when 
symptoms become bothersome, interfering or socially stigmatising)

■■ Check whether existing medications are causing or exacerbating symptoms before commencing 
new treatments

■■ Prioritise treatment to target the most troublesome symptoms first, with consideration of 
comorbid features

■■ Balance therapeutic benefit with the potential for adverse effects
■■ Start with a low dose and titrate according to tolerability and response (patients are relatively 
more sensitive to cognitive and motor adverse effects which may also be difficult to distinguish 
from disease progression)

■■ Regularly follow up with patients to address changes in treatment (because symptomology 
evolves with disease progression)
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Mental and behavioural symptoms

A wide variety of mental and behavioural symptoms occur in HD, including anxiety, 
depression, suicidality, preservation, disinhibition, irritability, apathy and, rarely, psy-
chosis.13 Mental and behavioural symptoms can emerge before motor disturbances and 
reduce quality of life substantially.13 In comparison with other HD features, psychiatric 
symptoms are perhaps the most amenable to pharmacotherapy.6 In general, psychiatric 
treatment choices are selected as they would be in other conditions5 although patients 
are relatively more sensitive to adverse effects.5 The most commonly prescribed psycho-
tropics are summarised in Tables  10.10 and  10.11 (mostly based on low-quality 
evidence).13

Table 10.9  Evidence and experience regarding the pharmacological treatment of motor symptoms in  
Huntington’s disease (HD).

Symptoms Treatment

Chorea Tetrabenazine: unlike antipsychotics, tetrabenazine’s effectiveness is well established.2,3,8 
However, adverse effects including sedation, depression and parkinsonism may limit its clinical 
benefit. In clinical practice, many prefer to use tetrabenazine first line in patients without 
depressive symptoms and suicidal behaviour.8 Compliance with a multiple daily dosing regimen 
(e.g. three times a day) is needed.

Other VMAT2 inhibitors: deutetrabenazine and valbenazine are licensed in the USA for the 
treatment of chorea in HD.2,4,9 Where available, they may be preferred over tetrabenazine owing 
to an improved pharmacokinetic and adverse effect profile,2,9 although direct comparisons are 
lacking.4

Antipsychotics: considered first-line treatment in clinical practice, particularly in the presence of 
depression, aggression, psychosis or when poor drug compliance is suspected5,8,10 despite a lack of 
data from RCTs.2 SGAs such as aripiprazole, risperidone or olanzapine are used most commonly.8,11 
Potentially limiting adverse effects include dyskinesia, parkinsonism and metabolic syndrome.5 
FGAs have been used successfully but are less popular in clinical practice because of the risk of 
EPSEs.10 LAI antipsychotics have been used in some published case reports, in cases of non-
compliance or motor fluctuations with oral antipsychotics.12 For severe chorea, antipsychotics and 
VMAT2 inhibitors have been used in combination.8 Note that VMAT2 inhibitors have the potential 
for QT prolongation, as do most antipsychotics.

Hypokinetic 
rigidity

Levodopa may provide partial and temporary relief of symptoms.8 Note the potential for such 
drugs to exacerbate behavioural disturbances. Rigidity may be caused/worsened by 
antipsychotics or tetrabenazine; dose reduction or discontinuation should be considered in the 
first instance, after weighing any derived benefits against symptom severity.8 Positive case reports 
exist for amantadine and dopamine agonists (although guidelines do not make 
recommendations on their use).8

Myoclonus Valproate or clonazepam has been suggested, used alone or combination.8 Levetiracetam is a 
therapeutic alternative.8

Dystonia Low-dose tetrabenazine has been suggested11 and a 2022 review concluded that 
deutetrabenazine is likely also to be effective.2 Botulinum toxin injections have been suggested 
for focal dystonia;8 clonazepam or baclofen has been suggested for non-focal dystonia.5

EPSEs, extrapyramidal side effects; LAI, long-acting injectable; VMAT2, vesicular monoamine transporter 2.
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Symptoms Treatment

Anxiety Reported 16.7–24% lifetime prevalence in HD.13 There are no RCTs to guide choice; however, 
olanzapine 5mg/day substantially improved anxiety symptoms in one small open-label pilot study.13 
SSRIs and SNRIs have been suggested as first-line treatment.5,8 Some guidelines have 
recommended considering SGAs (quetiapine8, risperidone or olanzapine) for anxiety associated 
with personality or behavioural disturbances14 or when other treatments fail.8 Anxiolytics such as 
benzodiazepines or buspirone may also be useful.11,14

Depression Reported 30–70% prevalence in HD.15 Treatment is typically required because depression is linked 
to a lower quality of life in HD and increases the risk of suicide.13,15 There are almost no RCTs to 
guide choice.11,16 However, most experts agree that depression in HD responds well to 
antidepressants. SSRIs are the preferred first-line treatment5,8 but this is based on a less than 
perfect literature base.17

SSRIs: two controlled trials examined the effects of fluoxetine and citalopram in non-depressed 
patients with HD. Despite excluding depressed patients, both showed near significant improvements 
in depressive symptoms.16 Note that VMAT2 inhibitors are metabolised by CYP2D6; so inhibitors of 
this enzyme (e.g. fluoxetine, paroxetine) are predicted to increase exposure to active metabolites.

SNRIs: venlafaxine was effective in an uncontrolled study;16 however, one in five developed 
adverse effects such as nausea and irritability.13

TCAs: beneficial effects reported in some cases18 but generally their use should be avoided or 
limited. Anticholinergic properties of TCAs may worsen hyperkinesias and cognition.11,18 Toxicity in 
overdose may also make them less suitable choices (suicidality is increased in HD13).

Others: Mirtazapine was used successfully in one case report of severe depression.5 In a case 
registry study it was one of the most frequently prescribed treatments for depression in HD.13 
Bupropion and SSRIs were found to be superior to SNRIs in one analysis of an observational 
study.19 Lithium produced improvements in suicidality in a small case series16 but experience is very 
limited, and tolerability may be poor. MAOIs have been used in earlier case studies;18 a lack of 
recent experience and important interactions with VMAT2 inhibitors make these less suitable. ECT 
can be used safely and effectively and may be considered in life-threatening cases.8,20

Obsessive 
compulsive 
behaviours or 
perseveration

There are no RCTs.21 International consensus supports the use of SSRIs first line;8 use of clomipramine 
is also supported13 but tolerability may be poor. Case studies document the successful use of 
fluoxetine, paroxetine and sertraline.5 One study of two patients with perseveration and aggression 
reported beneficial effects with buspirone.13 For ideational perseveration, consensus also supports 
the use of olanzapine or risperidone (particularly if associated with irritability).8

Irritability or 
agitation22

Reported prevalence of 38–73% in HD. Initial management is non-pharmacological (e.g. by addressing 
possible triggers such as pain or akathisia and using behavioural/psychological approaches). No 
medications are approved specifically, but expert consensus supports the use of SSRIs as preferred 
first-line agents, with antipsychotics being the next most favoured alternative monotherapy. Clinical 
features influence treatment choice. For example, SGAs (e.g. olanzapine, risperidone, quetiapine) may 
be preferred in the presence of chorea, acute irritability, aggression or impulsivity. Benzodiazepines are 
a widely used adjunctive therapy. Guidelines have also recommended mirtazapine or mianserin in 
patients not benefitting from maximum doses of SSRIs, especially in those with a comorbid sleep 
disorder. In cases non-responsive to antidepressants and/or antipsychotics, adjunctive mood stabilisers 
have also been recommended.8 The effect of dextromethorphan/quinidine for irritability in HD is, at 
the time of writing, being studied in a phase III RCT.4

Aggressive behaviours: a wide variety of psychotropics have been used with reported beneficial 
effects (e.g. antipsychotics, lithium, valproate, propranolol, medroxyprogesterone, SSRIs, 
buspirone).18,23 Antipsychotics have been used most commonly. The evidence base is too limited to 
make specific treatment recommendations23 but low-dose antipsychotics can be considered.5 ECT 
was helpful in a few case reports of agitation refractory to pharmacotherapy.20
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Symptoms Treatment

Apathy Common in HD and appears to worsen with disease progression.13 Some sedative medications 
(e.g. antipsychotics, benzodiazepines, tetrabenazine) may contribute, so dose reduction or 
withdrawal should be considered.8 In one small open study of 16 participants, cariprazine was 
associated with improvements in apathy, depressive symptoms and cognitive test scores.11 
Bupropion was studied in one multicentre RCT and found to be ineffective.11 Other agents, 
including methylphenidate, atomoxetine, modafinil, amantadine and bromocriptine, have been 
trialled with little success.13

Psychosis One of the least prevalent psychiatric manifestations of HD, perhaps because of the use of 
antidopaminergics for motor symptoms.13 There are no RCTs to guide choice11 – treatment is 
empirical. Note that antipsychotic drugs may exacerbate any underlying movement disorder. 
VMAT2 inhibitors may have antipsychotic activity24 but they are not drugs of choice for psychosis 
in HD.

SGAs: olanzapine and risperidone are used most frequently.13 Low starting doses are 
recommended.5 Case reports support the efficacy of risperidone, quetiapine, aripiprazole and 
amisulpride.18 Clozapine may be considered in refractory cases6,18 or akinetic forms of HD with 
debilitating parkinsonian symptoms.8,11

FGAs: used less frequently due to the risk of dystonia and parkinsonism; however, haloperidol has 
been used when chorea is also problematic to the patient.18

MAOIs, monoamine oxidase inhibitors; TCAs, tricyclic antidepressants; VMAT2, vesicular monoamine transporter 2.

Table 10.10  (Continued)

Table 10.11  Summary of treatments for mental state and behavioural changes in Huntington’s disease.6,8,13

Symptoms
Most commonly prescribed 
pharmacological treatments Alternatives

Anxiety SSRIs, mirtazapine, pregabalin, 
venlafaxine

Olanzapine, risperidone, quetiapine, 
benzodiazepines, propranolol, buspirone

Depression or suicidality SSRIs, bupropion, mirtazapine, 
venlafaxine

TCAs; ECT in refractory cases

Obsessive compulsive 
behaviours

SSRIs Clomipramine

Irritability or agitation SSRIs, SGAs (olanzapine, 
risperidone, sulpiride), tiapride, 
benzodiazepines

Anticonvulsants (lamotrigine, carbamazepine, 
valproate), TCAs, buspirone, propranolol; consider 
trial of an analgesic

Apathy None None

Psychosis Olanzapine, risperidone, 
haloperidol, sulpiride, tiapride, 
LAI antipsychotics

Clozapine, quetiapine

LAI, long-acting injectable; TCAs, tricyclic antidepressants.
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Cognitive symptoms

Cognitive disturbances may emerge many years before motor disturbances.7 The pro-
gression of cognitive decline is gradual25 and dementia is inevitable in late stages. 
Although a wide variety of agents have been studied,2,11 none has become established 
treatment and the benefit of most remains unclear.26 There is insufficient evidence to 
support the use of acetylcholinesterase inhibitors27 and no evidence to support any 
other medications to treat dementia in HD.11,28
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Individuals with multiple sclerosis (MS) experience a variety of psychiatric and neuro-
logical disorders. These include depression, anxiety, pathological laughter and crying 
(pseudobulbar affect, PBA), mania, euphoria, psychosis, bipolar disorder, fatigue and 
cognitive impairment. Psychiatric disorders result from a variety of factors – the psy-
chological impact of MS diagnosis and its prognosis, perceived lack of social support or 
unhelpful coping styles, increased stress, iatrogenic effects of treatments used with MS 
and MS-related inflammation and damage to neuronal pathways.1

Depression

In people with MS, depression is common with a point prevalence of 14–31%2,3 and 
lifetime prevalence of up to 50%.4,5 Suicide rates are 2–7.5 times higher than the gen-
eral population6 and suicidality is seen in more than a fifth of people with MS.7 
Depression in MS is often associated with fatigue and pain, although the relationship 
direction is unclear.8 Overlapping symptoms of depression, PBA and MS can compli-
cate diagnosis and so co-operation between neurologists and psychiatrists is essential to 
ensure optimal treatment. Depression in MS may result from structural changes in the 
brain related to MS pathology and, as such, it may differ fundamentally from non-MS 
depression.9,10 Suggested treatments are described in Table 10.12.

Table 10.12  Recommendations for treatment for depression in multiple sclerosis (MS).

Step Intervention

1 Screen for depression with PHQ-9 HADS/BDI11/CES-D.12 Exclude or treat any organic causes. Consider 
iatrogenic effects of medications as potential cause of depression. Ensure there is no past history of mania 
or bipolar disorder. People with mild depression should be considered for CBT13 or self-help.14

2 Guidelines recommend SSRIs as first-line treatment12,15,16 but have been criticised for the dearth of MS-specific 
data.17 Sertraline was as effective as CBT in one trial18 but paroxetine was equivalent to placebo in another.19 
Fluoxetine was effective in MS-related depression in a small case series.20 For those with comorbid pain, 
consideration should be given to treating with an SNRI such as duloxetine21 or venlafaxine.22 One RCT of 
desipramine showed it was more effective than placebo but tricyclics in general are often poorly tolerated.23 In 
2011, a Cochrane review was not convinced by many of the studies cited here,24 but there is little reason to 
suppose that antidepressants are any less effective in depression associated with physical illness.25 In 2023, 
bupropion was shown to be effective in a small RCT.26 Vortioxetine may also improve both depression and 
anxiety.27 CBT is the most appropriate psychological intervention with best efficacy in comparison with supportive 
therapy or usual care, and should be used in conjunction with medication for those who are moderately to 
severely depressed.18,28,29 Mindfulness training may also help.30 Omega-3 fatty acids are ineffective.31

Because of reduced tolerability of adverse effects in this patient group, medications should be titrated from 
an initial half dose. Many MS patients are prescribed low-dose TCAs for pain/bladder disturbance, so SSRIs 
should be used with caution and patients should be observed for serotonin syndrome.

3 If SSRIs are not tolerated or there is no response, there are limited data that moclobemide is effective and 
well tolerated.32,33 There are no published trials on venlafaxine, duloxetine and mirtazapine but these are 
used widely. Mirtazapine may worsen fatigue, at least initially. Venlafaxine and duloxetine are used for pain 
management in MS.34

4 ECT could be considered for people who are actively suicidal or severely depressed and at high risk, but it 
may trigger an exacerbation of MS symptoms, although some studies suggest that no neurological 
disturbance occurs.35

CBT, cognitive behaviour therapy; TCAs, tricyclic antidepressants.
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Anxiety

Anxiety affects many people with MS, with a point prevalence of up to 50%36 and 
lifetime incidence of 35–37%.37 Elevated rates in comparison with the general 
population are seen for generalised anxiety disorder, panic disorder, obsessive compul-
sive disorder37 and social anxiety. The uncertainty of prognosis is a major cause of anxi-
ety in MS.38 There are no published trials for the drug treatment of anxiety in MS, but 
SSRIs can be used and, in non-responsive cases, venlafaxine might be considered (based 
on practice in non-MS patients). Bupropion may also be effective.26

Benzodiazepines may be used for acute and severe anxiety but only for a maximum 
of 4 weeks and should not be prescribed in the long term. Buspirone and beta-blockers 
could also be considered although there is no demonstrated efficacy in MS. Pregabalin 
is also licensed for anxiety and may be useful in this population group especially where 
pain relief is required.39,40 People with MS may also respond to cognitive behaviour 
therapy (CBT). Generally, treatment is as for non-MS anxiety disorders.

Pseudobulbar affect

Around 25% of individuals with MS experience pathological laughing or crying or 
other incongruence of affect.41 It is more common in the advanced stages of the disease 
and is associated with cognitive impairment.37 There have been a few open-label trials 
recommending the use of small doses of TCAs such as amitriptyline or SSRIs such as 
fluoxetine42,43 in MS. Citalopram,44 nortriptyline45 and sertraline46 have been investi-
gated in people with post-stroke pathological laughing or crying and have shown rea-
sonable efficacy and rapid response. Valproic acid may be effective.47 The combination 
of dextromethorphan and low-dose quinidine (DMq) is effective.48 Dextromethorphan 
plus fluoxetine may show similar effects.49 In these combinations, dextromethorphan 
(an analgesic and cough suppressant) is the active ingredient and quinidine/fluoxetine 
the metabolic inhibitor. DMq is approved by the US Food and Drug Administration 
(FDA) as Nuedexta and once held approval in the EU but is not marketed there.

Bipolar disorder

The lifetime prevalence of bipolar disorder in MS is just less than 10%.50 Lithium can 
cause diuresis and thus lead to increased difficulties with tolerance in people with MS-
related bladder disorder. Mania accompanied by psychosis could be treated with low-
dose antipsychotics such as risperidone, olanzapine51 or ziprasidone.52 Patients requiring 
psychiatric treatment for steroid-induced mania with psychosis have been shown to 
respond to olanzapine.53

Psychosis

Psychosis is relatively uncommon compared with other psychiatric disorders.52 
A 2015 meta-analysis estimated the prevalence of psychosis to be 4.3%.1 In a very 
few cases, psychosis is the presenting complaint of MS.54 There have been few 
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published trials, but risperidone or clozapine has been recommended because of the 
low risk of extrapyramidal symptoms.55 On this basis, olanzapine, aripiprazole and 
quetiapine might also, in theory at least, be possible options. ECT has been used in 
refractory cases.56 Risperidone, quetiapine, olanzapine and, particularly, clozapine 
may have beneficial immunomodulatory properties.57

Psychosis may rarely be the presentation of an MS relapse in which case steroids may 
be beneficial but would need to be given under close supervision. Note also the small 
risk of psychotic reactions in patients receiving tetrahydrocannabinol (THC)-containing 
formulations.58,59

Cognitive impairment

Cognitive impairment occurs in at least 40–65% of people with MS. Some of the medi-
cations commonly prescribed can worsen cognition, such as tizanidine, diazepam and 
gabapentin.60 Although there are no published trials, evidence from clinical case studies 
suggests that the treatment of sleep difficulties, depression and fatigue can enhance cog-
nitive function.60 There have been two small trials with donepezil for people with mild 
to moderate cognitive impairment showing moderate efficacy.61,62 A larger study found 
no effect.63 Similarly, data supporting the use of memantine are weak.64 Overall, no 
treatment has proven worthwhile efficacy65 and disease-modifying agents offer greater 
promise.66

Fatigue

Fatigue is a common symptom in MS, with up to 80% of people affected.67 The aetiol-
ogy of fatigue is unclear but there have been suggestions that disruption of neuronal 
networks,68 depression or psychological reactions,55 sleep disturbances, inflammation69 
or medication may play a role in its development. Pharmacological and non-
pharmacological strategies67 should be used in a treatment strategy.

Non-pharmacological strategies include reviewing history for any possible contribut-
ing factors, assessment and treatment of underlying depression if present, medication, 
pacing activities and appropriate exercise. One trial suggests that CBT reduces fatigue 
scores.70

Pharmacological strategies include the use of amantadine71 or modafinil. In the UK, 
National Institute for Health and Care Excellence (NICE) guidelines suggest no medi-
cine should be used routinely but that amantadine could have a small benefit and 
should be offered.72 A Cochrane review of amantadine in people with MS suggested 
that the quality and outcomes of the amantadine trials are inconsistent and that there-
fore efficacy remains unclear.71 A meta-analysis of 11 RCTs found supporting data for 
amantadine73 and a later (2020) meta-analysis confirmed its value.74

Modafinil has mixed results in clinical trials, but a meta-analysis of five RCTs75 found 
clear benefit. Despite doubts over its efficacy, modafinil is widely used in MS.76

A 2023  meta-analysis of five studies suggested benefit for vitamin D 
supplementation.77
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Psychiatric comorbidity is common in Parkinson’s disease (PD). Approximately 25% 
of PD patients will suffer from major depression, a further 25% from milder forms of 
depression, 25% from anxiety spectrum disorders and 25% from psychosis.1–3 The 
risk of developing dementia is 3.5–6-fold higher, depending on definition, than in age- 
and gender-matched controls.4 Depression and anxiety often precede PD diagnosis. 
Anti-parkinsonian treatment is likely to increase psychiatric comorbidity. Indeed 
treatment-linked prolonged cognitive processing may be a harbinger of more disabling 
morbidity, like deficits in attention, multitasking and difficulties in sequencing and 
planning.5 While depression and anxiety can occur at any time in the course of PD, 
psychosis, dementia and delirium are more prevalent in the later stages of the illness. 
Close co-operation between the psychiatrist and prescriber of anti-parkinsonian 
medication is often required to optimise treatment for this group of patients.

Depression

Depression in PD predicts greater cognitive decline, deterioration in functioning and 
progression of motor symptoms,6 possibly reflecting more advanced and widespread 
neurodegeneration involving a variety of neurotransmitter pathways7 and/or inability/
disinclination to seek or comply with remedial therapies. Depression may also occur 
after the withdrawal of dopamine agonists.8 Similarly, cyclical mood changes follow the 
on/off fluctuations associated with the levodopa dosage cycle. Suggested treatments are 
described in Table 10.13.

Table 10.13  Recommendations for treatment of depression in Parkinson’s disease (PD).

Step Intervention

1 Exclude/treat organic causes such as hypothyroidism (the prevalence of which is relatively high in PD6).

2 SSRIs are considered to be first-line treatment although the effect size is modest.9–11 Some patients may 
experience a worsening of motor symptoms,12,13 in particular tremor. Sertraline is the preferred SSRI in 
PD.14 Care must be taken when combining SSRIs with selegiline (or rasagiline), as the risk of serotonin 
syndrome is increased.6 The SNRIs venlafaxine15 and duloxetine16 also appear to have some effect 
although venlafaxine may modestly worsen motor symptoms.15

TCAs are generally poorly tolerated because of their anticholinergic (can worsen cognitive problems and 
constipation) and alpha-blocking effects (can worsen symptoms of autonomic dysfunction). A 2022 network 
meta-analysis17 showed that dopamine agonists and SSRIs have the highest efficacy and acceptability. 
Limited evidence supports the safe and effective use of agomelatine,18,19 bupropion20 and vortioxetine.21

3 Consider augmentation with dopamine agonists/releasers such as pramiprexole.22 Note though that these 
drugs increase the risk of impulse control disorders.23,24 They have also rarely been associated with the 
development of psychosis.25 Dopamine agonists are effective antidepressants when used as a single agent.26

4 Consider ECT. Depression and motor symptoms generally respond well6 but the risk of inducing delirium 
is high,27 particularly in patients with pre-existing cognitive impairment.

5 Follow the algorithm for treatment-resistant depression (see ’Drug treatment of depression’ in Chapter 3) 
from this point. Be aware of the increased propensity for adverse effects and drug interactions in this 
patient group.

TCAs, tricyclic antidepressants.
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Psychosis

Psychosis in PD is often characterised by visual hallucinations.28 Auditory hallucinations 
and delusions occur far less frequently,29 and usually in younger patients.30 Psychosis 
and dementia frequently coexist. Having one predicts the development of the other.31 
Sleep disorders are also an established risk factor for the development of psychosis.32

The exact aetiology of PD psychosis is poorly understood. In the majority of patients, 
psychotic symptoms are thought to be secondary to dopaminergic medication rather 
than part of PD itself. Psychosis secondary to medication may be determined at least in 
part through polymorphisms of the ACE gene.33 From the limited data available, 
anticholinergics and dopamine agonists seem to be associated with a higher risk of 
inducing psychosis than levodopa or catechol-O-methyltransferase (COMT) inhibi-
tors.29,34 Psychosis is a major contributor to caregiver distress and a risk factor for 
institutionalisation and early death.31 Suggested treatments are described in Table 10.14.

Table 10.14  Recommendations for treatment of psychosis in Parkinson’s disease (PD).

Step Intervention

1 Exclude organic causes (delirium).

2 Optimise the environment to maximise orientation and minimise problems due to poor caregiver–patient 
interactions.

3 If the patient has insight and hallucinations are infrequent and not troubling, do not treat.

4 Consider reducing or stopping anticholinergics and dopamine agonists. Monitor for signs of motor 
deterioration. Be prepared to restart/increase the dose of these drugs again to achieve the best balance 
between psychosis and mobility.

5 Consider an atypical antipsychotic. The efficacy of clozapine (see step 7) is unequivocally supported by 
placebo-controlled RCTs.28 In contrast, there are several negative placebo-controlled trials for quetiapine 
and olanzapine.28 Low-dose quetiapine (25–200mg a day) is the least badly tolerated and may have 
marginal efficacy.35 It is probably reasonable to try quetiapine36 before clozapine but the success rate is 
minimal. Olanzapine, ziprasidone and aripiprazole are likely to all have greater adverse effects on 
motor function than quetiapine and have no proven therapeutic effect. Risperidone and conventional 
antipsychotics should be avoided completely.

All antipsychotics may be relatively less effective in managing psychotic symptoms in patients with 
dementia, and such patients may be more prone to developing motor and cognitive adverse effects.37 
Antipsychotics have been associated with an increased risk of vascular events in the elderly. In PD all 
antipsychotics are linked to increased mortality38 although the effect of clozapine is not known.

6 Consider a cholinesterase inhibitor, particularly if the patient has comorbid dementia.39 Cholinesterase 
inhibitors may also reduce the risk of falls.40 Early use of these drugs does not prevent or reduce episodes 
of psychosis although there is some benefit on cognition.41,42

7 Try clozapine. Clozapine is highly effective in PD psychosis but widely underused.43 It also has useful 
anti-tremor properties equivalent to benztropine.44 A 2023 European study45 reported that only 1% of PD 
psychosis patients received clozapine (72% received quetiapine).

Start at 6.25mg – usual dose 25–35mg/day.28,46 Usually safe but neuroleptic malignant syndrome has 
been reported.47 Monitor as for clozapine in schizophrenia. Older people are more prone to develop 
serious blood dyscrasia. A case of aplastic anaemia has been reported.48 Overall, clozapine is safer than 
other antipsychotics in PD psychosis.49

8 Consider ECT.50 Psychotic and motor symptoms usually respond well51 but the risk of inducing delirium is 
high,27 particularly in patients with pre-existing cognitive impairment.
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Pimavanserin

Pimavanserin is a 5-HT2A receptor inverse agonist available in the USA and some other 
countries. It is effective in PD psychosis but has no dopamine receptor activity and does 
not worsen PD movement disorder or seem to increase mortality.52,53 It is more effective 
and better tolerated than quetiapine54 and olanzapine.35 Its therapeutic effects seem to 
increase with the age of the patient.55

Pimavanserin and clozapine are the only drugs unreservedly recommended for PD 
psychosis.56 A network meta-analysis suggested only these two drugs had efficacy in 
PD, while having minimal effect on motor function.49 Clozapine may be effective in 
pimavanserin non-responders.57

Cholinesterase inhibitors

Cholinesterase inhibitors have been shown to improve cognition, delusions and hallu-
cinations in patients with Lewy body dementia (which has many similarities to PD). 
Motor function may deteriorate.58,59 Improvements in cognitive functioning are mod-
est.60–62 A Cochrane review and some large RCTs61,63,64 concluded that there is evidence 
that cholinesterase inhibitors lead to improvements in global functioning, cognition, 
behavioural disturbance and activities of daily living in PD. Again, motor function may 
deteriorate64,65 with particular increase in tremor.62 Evidence for memantine is mixed.66,67 
Discontinuation of anticholinergic drugs should improve cognition and psychosis – PD 
patients often have a very high anticholinergic burden, some of this unrelated to the 
treatment of PD itself.68 Where confounding by indication is removed (where dementia 
risk could be better explained by indication than a medicine), the classes of medicine 
with anti-cholinergic properties indicated in dementia are reduced somewhat.69 RCTs 
are needed to compare deprescribing of maintenance medicines with their continuation 
in diseases with dementia.5

Other treatments

Many patients with PD use complementary therapies, some of which may be modestly 
beneficial; see Zesiewicz et al.70 Caffeine (and perhaps nicotine)71 may offer a protective 
effect against the development of PD and also modestly improve motor function in 
established disease.72

Box 10.4 summarises the treatment of PD.

Box 10.4  Simplified summary of treatment in Parkinson’s disease

Depression in PD Sertraline is first choice. Venlafaxine and duloxetine are next option. Consider 
agomelatine or bupropion. Pramipexole is an option in those not already on a 
dopamine agonist.

Psychosis in PD Try low-dose quetiapine but withdraw if ineffective. Clozapine is the drug of 
choice for PD psychosis. Pimavanserin may be used where available. 
Electroconvulsive therapy is a last resort.
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Atrial fibrillation (AF) is the most common cardiac arrhythmia. It particularly affects 
older people but may occur in an important proportion of people aged less than 
40 years. Risk factors include anxiety, obesity, diabetes, hypertension, long-standing 
aerobic exercise and high alcohol consumption.1–3 AF itself is not usually life-threatening 
but stasis of blood in the atria during fibrillation predisposes to clot formation and 
substantially increases the risk of stroke.4 The use of warfarin or direct-acting oral 
anticoagulants is therefore essential.3

AF can be defined as ‘lone’ or paroxysmal (occurring infrequently, and spontaneously 
reverting to sinus rhythm), persistent (repeated and prolonged [>1 week] episodes 
usually, if temporarily, responsive to treatment) or permanent (unresponsive). Risk of 
stroke is increased in all three conditions.3

Treatment may involve DC conversion, rhythm control (usually flecainide, propafenone 
or amiodarone) or rate control (with diltiazem, verapamil or sotalol). With rhythm con-
trol the aim is to maintain sinus rhythm, although this is not always achieved. With rate 
control, AF is allowed to continue but ventricular response is controlled and the ventri-
cles are filled passively. Many people with paroxysmal or persistent AF can be effectively 
cured of the condition by catheter or cryoablation of aberrant electrical pathways,5,6 
now a routine and effective procedure.7

AF is commonly encountered in psychiatry not least because of the high rates of obe-
sity, diabetes and alcohol misuse seen in mental health patients. The onset of AF also 
provokes prescription of antidepressants, anxiolytics and hypnotics.8

When considering the use of psychotropics several factors need to be taken into 
account:

■■ Interactions between psychotropics and anticoagulant therapy.
■■ Arrhythmogenicity of psychotropics prescribed. AF usually results from cardiovascu-
lar disease, and drugs affecting cardiac ion channels may increase mortality in these 
patients, especially those with ischaemic disease.9,10 Drugs that prolong the QT inter-
val may also increase the risk of incident AF11 although their effect on established AF 
is not known.

■■ Effect on ventricular rate: some drugs induce reflex tachycardia via postural hypoten-
sion, others (clozapine, quetiapine) directly increase heart rate.

■■ Reported association between individual psychotropics and AF (Table 10.15).
■■ Risk of interaction with co-prescribed antiarrhythmics or rate-controlling drugs.
■■ Whether AF is paroxysmal (aim to avoid precipitating AF), persistent (aim to avoid 
prolonging AF) or permanent (aim to avoid increasing ventricular rate).
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Table 10.15  Recommendations for using psychotropics in atrial fibrillation (AF).

Condition Suggested drugs Drugs to avoid

Schizophrenia/
schizoaffective disorder
The condition itself may be 
associated with an increased 
risk of AF12

One case–control study 
suggested antipsychotics 
increase risk of AF by 17%13

In paroxysmal or persistent AF, 
cariprazine, brexpiprazole or 
lurasidone may be appropriate 
choices.

In permanent AF with rate 
control, drug choice is less crucial 
but probably best to avoid drugs 
with potent effects on the ECG 
(ziprasidone, pimozide, etc.) and 
those that increase heart rate.

All antipsychotics appear to 
increase the risk of bleeding when 
combined with DOACs in AF.14

AF reported with clozapine,15,16 
olanzapine,17,18 aripiprazole19,20 and 
paliperidone.21 Causation not clearly 
established but avoid use in lone, 
paroxysmal or persistent AF.

Avoid QT-prolonging drugs in ischaemic 
heart disease (see section on QT 
prolongation in Chapter 1).

Association of antipsychotics with AF13 
may be linked to metabolic disturbance22 
although some studies suggest no link 
between antipsychotics and AF.23

Bipolar disorder Valproate
Lithium
Carbamazepine

Mood stabilisers appear not to affect risk 
of AF.

Valproate may cause AV conduction 
block.24

One case of AF following lithium 
overdose25 and one in chronic toxicity.26

Depression
Untreated depression predicts 
recurrence of AF27

Presence of AF increases risk 
of depression and anxiety28

SSRIs but beware interaction 
with warfarin and other 
anticoagulants29 as severe 
bleeding risk is increased.30

Animal studies suggest an 
antiarrhythmic effect for SSRIs.31,32

Paroxetine improved paroxysmal 
AF in a series of non-depressed 
patients.33

Venlafaxine does not directly 
affect atrial conduction34 and 
may cardiovert paroxysmal AF.35 
One study suggested no 
increased risk of bleeding when 
combined with DOACs,36 another 
suggested a particular risk of 
bleeding when SNRIs are 
combined with apixaban.37

Mirtazapine and trazodone may 
increase bleeding risk when 
combined with DOACs in AF.37

AF incidence falls after starting 
antidepressant treatment.38,39

No evidence that agomelatine 
affects cardiac conduction or 
clotting.

Avoid tricyclics in coronary disease.40

Tricyclics may provoke AF41,42 but do not 
increase risk of haemorrhage when 
combined with warfarin29 or DOACs.37

One database study suggested 
antidepressants in general do not increase 
risk of AF43 although another suggested 
both depression and antidepressant use 
are linked to incident AF.44
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SSRIs (see above)
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Psychiatric illness is relatively common in patients who have undergone bariatric 
surgery.1 Over a third of those seeking bariatric surgery are prescribed psychotropics.2 
Bariatric surgery can be associated with clinically important changes in drug pharmacoki-
netics, although it is difficult to predict exactly how psychotropics will be affected because 
of interindividual differences and rather limited data. There is clearly a need for close 
treatment monitoring and the ongoing monitoring of symptoms after bariatric surgery.3

Surgical procedures can be classified as:

■■ Predominantly restrictive: sleeve gastrectomy and gastric banding.
■■ Predominantly malabsorptive: biliopancreatic diversion and jejunoileal bypass.
■■ Mixed restrictive/malabsorptive: Roux-en-Y gastric bypass (RYGB) and gastric 
reduction duodenal switch (GRDS).

Absorption following bariatric surgery is drug-specific and shows high variability 
among individuals. It can be affected by many factors including route of administra-
tion, dosage form, patient-specific factors, pharmacokinetic/pharmacodynamic consid-
erations and type of surgery; it can be temporary or permanent.4,5 Malabsorptive 
procedures (including RYGB and GRDS) have a relatively greater potential to alter 
drug absorption. Most data are derived from studies of patients undergoing RYGB. It 
is not clear how these data relate to the consequences of other procedures.

Pharmacokinetic changes following bariatric surgery

All procedures may alter the following:

■■ Tablet disintegration and dissolution times via changes in gastric pH and mixing.
■■ Area for drug absorption (reduced gastric and/or functional intestinal surface area).
■■ Rate of absorption via changes in the gastric emptying rate.
■■ Drug distribution via loss of adipose tissue (especially lipid-soluble drugs) and altered 
protein binding.

■■ Drug metabolism owing to improvements in hepatic function after weight loss.
■■ Drug excretion via changes in renal function after weight loss.

Malabsorptive surgical procedures may further lead to:

■■ Changes in the availability of certain enzymes and transporters.
■■ Altered lipophilic drug solubilisation (bypassing proximal small intestine bile salts).
■■ Reduced intestinal wall drug metabolism via decreased intestinal length.

Medication formulations5,6

Any formulation that prolongs drug disintegration or dissolution can potentially impair 
drug absorption following bariatric surgery. Switching to immediate-release formula-
tions before surgery is generally recommended. Orodispersible and liquid preparations 
do not go through a disintegration phase, and may be preferred if reduced absorption 
from solid tablets is suspected.7 Very large tablets (e.g. over 10mm in diameter) should 
be avoided as passage may be impeded by restrictive procedures.
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Antidepressants

Table 10.16 summarises the use of antidepressants in bariatric surgery.

Table 10.16  Antidepressants in bariatric surgery.

Medication Specific evidence and considerations

SSRIs4,8,9 Evidence demonstrates that plasma levels may be significantly reduced following 
RYGB or sleeve gastrectomy.
The concentration of SSRIs may drop initially and then rebound within a few 
months; dose adjustments occurring in the immediate postoperative period 
might be temporary.
Malabsorption has been implicated in cases of discontinuation symptoms and 
loss of efficacy.
Sertraline and vortioxetine absorption appear to be the most affected and 
fluoxetine the least.

SNRIs9–11 Suggest avoid duloxetine owing to significant reduction in levels and risk of 
discontinuation syndrome.
The absorption of venlafaxine MR capsules seems not to be altered by RYGB

Mirtazapine9,12–14 Plasma levels may be significantly reduced following RYGB or sleeve 
gastrectomy. Dose increase is often needed.
Increased appetite and weight gain are possible.

TCAs15,16 Single case report suggests therapeutic plasma levels can be achieved within 
usual dose range after RYGB.
Plasma levels may be increased after significant weight loss. Consider monitoring 
levels and reducing dose.

Agomelatine No data available on absorption after bariatric surgery. Follow general 
recommendations.

Dextromethorphan and 
bupropion

There are no studies of the combined formulation after bariatric surgery
No pharmacokinetic changes after bariatric surgery were reported for 
dextromethorphan liquid in the short or long term.5,17

In an in vitro model bupropion was found to have a significantly higher 
dissolution after RYGB which may lead to increased bioavailability.18

Esketamine nasal spray19 Primarily absorbed via nasal mucosa. Problems after bariatric surgery are not 
expected.

General summary
■■ Antidepressants are the best-studied psychotropics in the bariatric population. Current evidence 
suggests that antidepressant absorption is reduced after surgery (though studies are mostly limited to 
SSRIs after RYGB).

■■ Signs of reduced absorption may include the rapid development of discontinuation symptoms and later 
loss of efficacy. Patients should be made aware of discontinuation symptoms and signs of relapse and 
seek medical advice if they occur.

■■ Patients require close monitoring as those at risk of reduced absorption cannot be reliably predicted.
■■ The risk of gastric bleeds with bariatric surgery will probably be increased by serotonergic 
antidepressants.

MR, modified release; RYGB, Roux-en-Y gastric bypass; TCAs, tricyclic antidepressants.
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Antipsychotics

Table 10.17 summarises the use of antipsychotics in bariatric surgery.

Table 10.17  Antipsychotics in bariatric surgery.

Medication Specific evidence and considerations

Aripiprazole20 One case report of subtherapeutic levels post RYGB using aripiprazole tablets that became 
therapeutic on switching to suspension.
Available as an LAI.

Asenapine21 Primarily absorbed via oral mucosa. Problems after bariatric surgery are not expected
One case report of successful use after RYGB.

Brexpiprazole No data available on absorption after bariatric surgery

Cariprazine No data available on absorption after bariatric surgery
The absorption of oral contraceptives may be reduced after bariatric surgery.22 Therefore, 
to ensure highly effective contraception for women prescribed cariprazine, non-oral 
methods are recommended.

Clozapine23–25 Two case reports of relapse after RYGB26

Take drug plasma levels before surgery and regularly monitor after.
Constipation is common after surgery; the manufacturer recommends close monitoring 
and active treatment.
Check smoking status (quitting before surgery is encouraged); adjust dose accordingly.

Haloperidol27 Single case report suggests levels after RYGB are similar to those generally reported in the 
literature.

Iloperidone No data available on absorption after bariatric surgery

Lumateperone No data available on absorption after bariatric surgery

Lurasidone Risk of reduced absorption with reduced or inconsistent calorific intake perioperatively. 
Must be taken with food for absorption (350kcal).
One case report of relapse following GRDS. Significant reduction in bioavailability and 
peak serum concentration.28

One case report post-RYGB showed significant reduction in plasma concentration with no 
worsening of psychotic symptoms.29

Consider switching to alternatives before surgery.

Olanzapine One report of reduction in dose-adjusted drug concentration following bariatric surgery30

One case report following RYGB of continued efficacy with no dose adjustment required31

In an in vitro model olanzapine was found to have a significantly lower dissolution after 
RYGB which may lead to decreased bioavailability.32 Follow general recommendations.

Quetiapine7,30,33 Dose-adjusted concentrations decreased following bariatric surgery.
Switching to immediate-release preparation and dividing doses above 300mg has been 
recommended.

Risperidone34 Consider switching stable patients to an equivalent dose of paliperidone LAI.
Risperidone LAI has been used successfully when oral treatment was not tolerated after 
bariatric surgery.

Ziprasidone35 Must be taken with food for absorption (500kcal); risk of reduced absorption with 
reduced/inconsistent calorific intake perioperatively. Consider switching to alternatives 
before surgery.

(Continued )
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Mood stabilisers

Table 10.18 summarises the use of mood stabilisers in bariatric surgery.

General summary
■■ Antipsychotics are not well studied in bariatric surgery. Data are limited to case reports or theoretical concerns.
■■ Monitor for decreased efficacy. Adjust dose accordingly or consider switching to another antipsychotic.
■■ Depot antipsychotics avoid the risk of reduced absorption after surgery. Given the limited data on pharmacokinetic 
changes after surgery and interindividual variability, routinely switching to depot antipsychotics before surgery 
may not be justified.7 However, depot preparations remain an option for those stabilised on treatment available as 
a depot or in patients demonstrating signs of reduced bioavailability after surgery.

■■ Bariatric surgery may contribute additional cardiac stressors to patients with QT prolongation.36 ECG monitoring 
before and after surgery is recommended.

GRDS, gastric reduction duodenal switch; LAI, long-acting injection; RYGB, Roux-en-Y gastric bypass.

Table 10.17  (Continued)

Table 10.18  Mood stabilisers in bariatric surgery.

Medication Summary of evidence and considerations

Carbamazepine Carbamazepine CR levels have been observed to both increase and decrease following 
bariatric surgery.37

In a case series of eight following sleeve gastrectomy, levels were found to be reduced in half 
the cases, with two resulting in deterioration of previously well-controlled illness. One case 
had increased levels.38

Single case report of agranulocytosis possibly related to increased plasma levels after sleeve 
gastrectomy.38

Baseline plasma carbamazepine levels, FBC, renal function and LFTs with ongoing monitoring 
recommended.38

Lamotrigine38 Increased, decreased or unchanged lamotrigine levels after bariatric surgery are all possible; 
monitor for adverse effects and loss of efficacy.

Lithium39,40

(see below)
Cases of lithium toxicity following RYGB and sleeve gastrectomy have been reported.
Switch to an equivalent dose of lithium citrate solution in divided doses.
In the preoperative period, plasma levels may be affected by prescribed dietary changes.
In the postoperative period, plasma levels may be affected by malabsorption (mainly absorbed 
via small intestine), fluid shifts and weight loss (lithium clearance increased in obesity).

Valproate7,41,42 Single case report suggests that absorption may be significantly reduced after malabsorptive 
procedures; no data on restrictive procedures.
Dose reductions may be necessary after weight loss (plasma levels related to body weight).
Switch to liquid preparation before surgery or if malabsorption suspected on enteric-coated 
tablets. Avoid CR preparations.
Baseline plasma valproate levels, FBC and LFTs with ongoing monitoring recommended.
Monitor for clinical signs of poor tolerability, possibly occurring at normal plasma levels.

General summary
■■ The literature on mood stabilisers after bariatric surgery is limited to a few case reports; the use of lithium requires 
particular care owing to its narrow therapeutic index.

■■ The absorption of oral contraceptives may be reduced after bariatric surgery.22 In patients prescribed teratogenic 
mood stabilisers, non-oral methods of contraception are recommended.

CR, controlled release; FBC, full blood count; LFTs, liver function tests; RYGB, Roux-en-Y gastric bypass.
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Lithium around the time of bariatric surgery

The continued use of lithium throughout the perioperative phases of bariatric surgery 
requires particularly close monitoring. The following guidance is based on available 
case reports and expert opinion.40

■■ Monitor lithium plasma levels preoperatively and perform a scale-based clinical 
assessment of mood.

■■ Educate the patient preoperatively on the importance of drinking 2.5–3 litres of fluid 
per day (including liquid meal replacement).

■■ Postoperatively assess for toxicity by monitoring lithium plasma levels and renal 
function weekly for 6  weeks (as fluid intake gradually increases), 2-weekly for 
6  months and monthly thereafter. Resume usual lithium monitoring 1 year post-
bariatric surgery.

■■ If plasma levels increase by >25% or approach 1.2mmol/L consider decreasing the 
lithium dose.

■■ Withhold lithium if signs of toxicity are present and review the dose.
■■ To prevent dehydration, counsel the patient to alert their physician or psychiatrist in 
case of any changes in food or fluid intake or severe vomiting.

■■ Monitor mental state periodically, using formal rating scales if possible.

Other medicines

Table 10.19 summarises the use of other medicines in bariatric surgery.

Table 10.19  Miscellaneous agents in bariatric surgery.

Medication Summary of evidence and considerations

Antimuscarinics No data available on absorption after bariatric surgery

Benzodiazepines43–46 Bioavailability probably unaffected, shorter time to peak concentration

Lisdexamfetamine47 A single-dose case–control study found no significant differences in lisdexamfetamine 
and active metabolite d-amfetamine following RYGB compared to non-surgical controls.
Due to potential for interindividual differences, monitor for adverse effects and loss of 
efficacy.

Methadone48 Substantial increase in bioavailability after sleeve gastrectomy in one case report, possibly 
related increased rate of gastric emptying; consider plasma level and QT monitoring

Methylphenidate49,50 Conflicting limited data; one case report of reduced treatment efficacy after RYGB that 
resolved after switching to transdermal patch suggesting reduced oral bioavailability; 
another reported signs of toxicity

Modafinil No data available on absorption after bariatric surgery

Orexin antagonists No data available on absorption after bariatric surgery

Pregabalin17 Increased levels shortly after surgery and decreased values in the long term post-surgery; 
monitor for adverse effects and loss of efficacy

Solriamfetol No data available on absorption after bariatric surgery

Zolpidem In an in vitro model found to have non-significant lower dissolution after RYGB.32

Food delays the onset of effect; take on an empty stomach.51

RYGB, Roux-en-Y gastric bypass.
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General recommendations

Box 10.5 outlines the general recommendations for prescribing in bariatric surgery, 
while Box 10.6 summarises the strategies used in patients who show signs of reduced 
bioavailability.

Psychotropics with a risk of weight gain after bariatric surgery

Around 70% of patients regain a significant amount of weight (more than 10% of low-
est postoperative weight) within 5 years of bariatric surgery.52 There has been conflict-
ing information on how psychotropics affect weight loss outcomes after surgery. One 
study reported no significant differences in total weight loss 1 year post-surgery between 
those on psychotropics and those not.2 Another reported that treatment with antide-
pressants, particularly SNRIs and TCAs, was associated with reduced weight loss after 
gastric bypass surgery53 and another found that those on obesogenic medications lost 
statistically significantly less excess weight than controls.54 Medicines with a high risk 
of weight gain should be avoided where possible. Binge eating disorder, problematic 
alcohol use and depressive symptoms are associated with postoperative weight gain.52

Box 10.6  General management strategies for patients demonstrating signs of reduced 
bioavailability

■■ Consider non-oral routes of administration where available (e.g. depots for patients stable on 
antipsychotics)

■■ Dividing doses may improve malabsorption related to a reduced stomach capacity after surgery
■■ Switching modified/prolonged/delayed-release to immediate-release formulations
■■ Switching solid tablets to liquid or orodispersible preparations to bypass disintegration phase
■■ Switching large tablets to smaller ones
■■ In cases where doses have been increased to account for reduced bioavailability, monitor for 
emergent adverse effects as bioavailability may normalise over time

Box 10.5  General recommendations for prescribing in bariatric surgery7,14

Before surgery
■■ Do not routinely increase 
doses; clinically relevant 
malabsorption cannot be 
reliably predicted

■■ Assess mental state before 
surgery using validated 
scales and consider 
measuring baseline drug 
plasma levels

■■ Switch modified-release/
enteric-coated preparations 
to immediate-release 
tablets or to liquid 
preparations

After surgery (0–6 weeks)
■■ Assess mental state using 
validated scales

■■ Closely monitor for signs of 
adverse effects and drug 
malabsorption (symptom 
re-emergence, discontinua-
tion symptoms)

■■ Regularly monitor drug 
plasma levels if clinically 
indicated

■■ If malabsorption suspected 
consider the recommended 
strategies

■■ If medication toxicity 
suspected withhold and 
reassess dose

After surgery (>6 weeks after)
■■ Continue regular monitoring 
for the first year postopera-
tively using validated scales, 
although frequency can be 
reduced if stable

■■ Monitor for an increase in 
adverse effects, especially if 
doses were increased in the 
acute postoperative period

■■ Consider returning to 
pre-surgical treatment 
regimen after 1 year 
(depending on clinical history)
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Alcohol55,56

Gastric bypass surgery is associated with accelerated alcohol absorption, higher 
maximum alcohol concentrations and a longer time to elimination. There is also an 
increased risk of alcohol misuse disorders after gastric bypass. Data are less clear for 
sleeve gastrectomy and there is no evidence that gastric banding leads to any changes.

Wider considerations14,57

Despite severe mental illness often being considered a contraindication for bariatric 
surgery it has been shown to be effective in those with schizophrenia and bipolar affec-
tive disorder. Because of the variability of pharmacokinetic changes of psychiatric medi-
cines, it is important to monitor patients closely for adverse effects and loss of efficacy, 
and medicines should be adjusted accordingly if required. Significant improvements in 
mental health are well documented following surgery, however deterioration can also 
occur. Depression and/or eating disorders may persist, re-emerge or newly develop and 
there is an increased risk of self-harm, suicide, alcohol disorder and opioid misuse fol-
lowing bariatric surgery.
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The menopause transition is a phase in a woman’s reproductive life where ovarian 
function declines, menstruation stops and production of the female reproductive hor-
mones oestrogen, progesterone and testosterone significantly declines. The menopause 
signifies a date in time 12 months after a women’s last menstrual period (LMP). The 
normal age range for the menopause is 45–55 years. The perimenopause is the phase 
leading up to a women’s LMP characterised by erratic ovarian function and fluctua-
tions in hormones. Perimenopausal symptoms typically arise 2–7 years prior to the 
LMP. About 75% of women experience menopausal symptoms (Table 10.20), 25% of 
women experience severe menopausal symptoms and 20% of women experience life-
long symptoms.1,2 Symptoms associated with the menopause should be considered in 
women older than 40. However, women may experience an early menopause before 45 
years of age, or premature ovarian insufficiency (POI) below 40 years of age, so symp-
toms may present earlier.

Diagnosis

Clinical diagnosis using the Greene Climacteric questionnaire is sufficient in most 
women older than 40 years presenting with typical symptoms. In women younger than 
45 years, two raised follicle-stimulating hormone (FSH) levels >30mIU/mL, taken 
6 weeks apart, tested on days 2–5 of the menstrual cycle may help confirm a diagnosis 
if clinical symptoms are not conclusive.1,3

Table 10.20  Menopause symptoms.

Vasomotor Physical Genitourinary Psychological

Hot flushes/flashes Sleep disturbance Urinary frequency Anxiety

Night sweats Muscular aches and pains Nocturia Low mood

Excessive sweating Period changes – flow, duration, frequency Vaginal dryness/irritation Loss of motivation

Cold chills Headaches/migraines
Weight gain
Tinnitus
Breast tenderness
Heart palpitations
Acne
Fatigue and low energy

Vulval itching and 
irritation
Frequent UTIs
Low libido
Loss of sexual pleasure
Vaginal discomfort

Mood swings
Tearfulness
Increased PMS
Poor concentration 
and focus
Brain fog
Poor word-finding 
and short-term 
memory
Irritability

PMS, premenstrual syndrome; UTIs, urinary tract infections.
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Psychological symptoms of the menopause

Depression and anxiety

The impact of the menopause on mental well-being is significant. Suicidal ideation is 
present in around 6% of women experiencing menopause-related psychological symp-
toms. There is a 2–5-fold increase in the risk of depression during the perimenopause.4 
Hormone replacement therapy (HRT) is first-line treatment for menopausal insomnia, 
anxiety and depression.1

Psychosis

The decline in production of protective oestrogens is thought to be the reason that 
women show an increased risk of psychosis later in life (particularly at menopause) 
that is not observed in men, with one study suggesting that first hospital admission 
rates for psychosis are twice as high in women (21%) than in men (10%) after the age 
of 40.

Pharmacodynamics
Oestrogen is thought to have complex effects on dopamine transmission and receptor 
sensitivity, as well as antipsychotic binding. Human positron emission tomography 
(PET) studies have revealed that women have more D2 receptors in the brain compared 
with men. As oestrogen is thought to enhance antipsychotic binding affinity to these 
receptors, declining oestrogen levels in menopause serve to reduce antipsychotic activ-
ity.5–7 Consequently, many women require higher doses of antipsychotic medication 
after menopause to maintain previous effect.8

Pharmacokinetics
Gender variations in the pharmacokinetics of psychotropic drugs are often not consid-
ered but may play an important role in drug efficacy and adverse effects. Factors such 
as gastrointestinal transit time, drug distribution of lipophilic drugs (e.g. antipsychot-
ics) and drug elimination can vary with age and with hormonal changes seen during 
and after menopause.9 Oestrogen and progesterone can decrease levels of glycoproteins 
responsible for binding to antipsychotic drugs. Declining levels of these hormones may 
therefore result in less free drug entering the brain.9 Oestrogens are also thought to 
influence the activity and expression of some of the enzymes responsible for the hepatic 
metabolism of antipsychotics, i.e. oestrogens can induce and inhibit CYP isoenzymes 
(Table 10.21).9

Alternative treatments and drug interactions
Polypharmacy in menopausal women is common, with many women using alternative 
treatments (such as herbal remedies) to address menopausal symptoms. It is important 
that drug interactions are ruled out when prescribing antipsychotic medication.10 The 
use of several medications, for example for sleep, pain and depression, may also affect 
protein binding of concurrent antipsychotics leading to changes in the ability for certain 
drugs to enter the brain.5
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Long-acting injections (LAIs)
Switching to an antipsychotic depot may improve levels of drugs that are mainly 
hepatically metabolised by CYP enzymes, as first-pass metabolism is avoided.6 The use of 
antipsychotic depot injections should be considered if oral medications appear to lose 
efficacy in menopause.10 Longer dosage intervals for LAIs may be beneficial in menopause 
as older women tend to eliminate drugs more slowly than their male counterparts.12

Risk of adverse effects
Increasing age coupled with oestrogen loss in menopause can make women more vul-
nerable to antipsychotic-related adverse effects. Older women are more vulnerable to 
QTc prolongation and motor symptoms (parkinsonism, akathisia and tardive dyskine-
sia) and therefore it is best to avoid antipsychotic drugs that may worsen these adverse 
effects.8 Increased adiposity in menopause may be associated with a heightened risk for 

Table 10.21  Summary of antipsychotic/oestrogen interactions.5,8,11

Isoenzyme Substrates
Effect of oestrogen on 
enzyme activity Recommendations

CYP1A2 Clozapine, 
olanzapine

Inhibits Oestrogen is thought to inhibit/reduce CYP1A2 
activity and thus doses of antipsychotics that are 
mainly metabolised by this isoenzyme may need to 
be increased at menopause.

Extra care should be given to antipsychotic dosing 
in menopausal women who smoke.

CYP3A4 Aripiprazole, 
quetiapine, 
lurasidone

Induces Women generally have a higher expression of 
CYP3A4 enzyme than men, and menopause may 
cause reduced expression of this enzyme. High 
levels of oestrogen in pregnancy are thought to 
increase the metabolism via CYP3A4, further 
suggesting that oestrogen (and progesterone) play 
a role in rate of hepatic drug metabolism. Lower 
doses of CYP3A4-metabolised antipsychotics may 
be required in menopause, particularly if onset of 
menopause causes an increase in adverse effects.

CYP2D6 Aripiprazole, 
haloperidol, 
risperidone, 
zuclopenthixol

Possibly induces CYP2D6 activity is generally higher in women than 
men. The clinical relevance of increased activity may 
be small, particularly as there may be genetic 
variations in the CYP2D6 gene. Some evidence 
suggests that doses of aripiprazole may require 
lowering at menopause (this may also be because it 
is metabolised by CYP3A4).

CYP2C19 Clozapine 
(minor route)

Possibly inhibits Females reportedly have a 40% lower enzyme 
activity than men. This difference is thought to be 
most pronounced from 18 to 40 years (generally 
prior to onset of menopause). As stated previously, 
clozapine doses may need to be higher in 
menopausal women, however this needs to be 
balanced against risk of adverse effects. More 
regular therapeutic drug monitoring may be required.
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adverse effects such as insulin resistance, diabetes, sleep apnoea, cardiovascular disease 
and hypertriglyceridaemia.13

Prolactin levels
Persistently high prolactin levels may cause hypo-oestrogenic states and subsequently 
induce iatrogenic menopause.12 This may worsen psychotic symptoms and cognition5 
as well as further increase the risk of osteoporosis in an already vulnerable group.8,13 
There is some evidence to suggest that high prolactin levels can also increase the risk of 
breast cancer.13 Genitourinary problems and sexual dysfunction (including diminished 
libido) are issues that can be troublesome due to menopause and can be further wors-
ened by hyperprolactinaemia.12 It is important to note that hormones other than prol-
actin and oestrogen (e.g. progesterone) may play a potentially key role when considering 
antipsychotic use in menopause, although further research is required in this area.5

Oestrogen augmentation for psychosis
Treatment with adjunct oestrogenic medications may be beneficial in helping to relieve 
menopausal symptoms as well as improving psychotic symptoms and increasing the 
efficacy of antipsychotic drugs.8 Recent meta-analyses have shown that selective oestro-
gen receptor modulators (SERMs) such as raloxifene (60–120mg/day) are a safe and 
effective adjunct for treating schizophrenia in menopausal women.14 Raloxifene may be 
more suitable for long-term use than HRT as it has oestrogenic effects on the brain and 
bone tissue but anti-oestrogenic effects on other tissues such as the breast and uterus 
(therefore reducing the risk of breast and uterine cancer).8,15 Both HRT and SERMs 
may increase the risk of venous thromboembolism (VTE)16 and so potential risks and 
benefits of using these drugs as oestrogen-augmenting agents should be balanced indi-
vidually, for example oestrogen replacement therapy may not be appropriate for those 
with a history of thromboembolic conditions.8

The preferred options for treating menopausal women with antipsychotic medications 
are summarised in Box 10.7.

Box 10.7  Summary of preferred antipsychotic options for menopausal women8,12

First option(s): aripiprazole, lurasidone
Second option(s): olanzapine, quetiapine, clozapine
Avoid where possible: amisulpride, risperidone, paliperidone and FGAs
Monitor: weight, bone mineral density, blood pressure, blood glucose, cholesterol and prolactin 
levels (especially if using prolactin-raising antipsychotics); therapeutic drug monitoring – due to 
hormonal fluctuations17

■■ Consider augmentation with raloxifene or HRT at an early stage, i.e. at the beginning of 
menopause/perimenopausal stage, where appropriate15,18

■■ If the efficacy of previously effective antipsychotic doses wanes at menopause, review the drug 
dose

■■ Be mindful of the risk of dose-related adverse effects such as weight gain and cardiovascular and 
cerebrovascular events6

■■ Switching to prolactin-sparing medications can benefit both mental and physical health13

■■ Consider adding anti-diabetic drugs (where appropriate) such as metformin which may help to 
prevent excess weight gain19

■■ Consider using LAIs as an option if oral medication becomes ineffective6

HRT, hormone replacement therapy; LAIs, long-acting injections.
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Elderly care

Genitourinary symptoms of menopause (GSM) may be a factor in agitation and aggression 
in elderly care. Consider vaginal atrophy and localised vaginal oestrogen or ospemifene 
use in women presenting with GSM symptoms, recurrent urinary tract infections, recur-
rent candida, urinary leakage and vaginal discomfort.20,21

Use of HRT

For most women, HRT is a very safe and effective first-line option for treatment 
of menopausal symptoms, reducing osteoporosis and cardiovascular disease 
risk,21–23 although there are some contraindications and precautions to its use 
(Table 10.22).

Treatment options

1	 Perimenopause: sequential combined HRT (oestrogen + progesterone cover in luteal 
phase for 12–14  days of cycle) ± localised vaginal oestrogen, and testosterone 
(Table 10.23).

2	 Post menopause: continuous combined HRT (oestrogen + progesterone) ± local vaginal 
oestrogen, and testosterone (Table 10.23).

Combined HRT  – oestrogen and progesterone  – is required in all women except 
those who have had a total hysterectomy who may have oestrogen-only treatment. 
Oral oestrogen imposes a small increase in thrombus risk and therefore transdermal 
oestrogen is preferred when there is an increased risk of VTE or stroke.1,23

Table 10.22  Summary of the risks of using hormone replacement therapy (HRT).

Contraindications to 
HRT use Precautions for HRT use Risks

Oestrogen-dependent 
malignant tumours
Undiagnosed vaginal 
bleeding
Pregnancy
Active liver disease with 
abnormal LFTs
Active or recent 
thromboembolic 
disorder (angina/MI)
Active or idiopathic VTE 
untreated
Untreated endometrial 
hyperplasia

Symptomatic fibroids
Untreated hypertension
Migraine with aura – clot risk
Epilepsy – lamotrigine 
interaction
Endometriosis – choice of 
HRT important
VTE/stroke – choice of HRT 
important
Heart disease – choice of HRT 
important

Endometrial hyperplasia and cancer
Clot risk – dependent on type of HRT
Breast cancer risk – small increased risk for 
women over 50 years. Use patient counselling 
aided by WHC
Irregular bleeding – see Table 10.25
Adverse effects – see Table 10.25

MI, myocardial infarction; VTE, venous thromboembolism; WHC, Women’s Health Concern.
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Local treatment options with GSM

Additional topical treatment options when GSM symptoms are prominent are given in 
Table 10.24.

Table 10.23  Hormone replacement therapy (HRT) products and regimens.

Estradiol Progesterone

Sequential combined HRT – perimenopause (prescribe by brand name)

Patch: 25–100mcg twice weekly Micronised progesterone 200mg on, days 15–28 of cycle

Estradiol gel 0.6mg/g: 1–4 pumps daily Progesterone 200mg on, days 15–28 of cycle

Estradiol gel sachets: 0.5–1.5mg daily Medroxyprogesterone acetate 10mg od, days 16–27 of cycle

Estradiol 1.53mg/spray: 1–3 sprays daily Levonorgestrel 52mg IUD

Estradiol hemihydrate/valerate tablets: 1–2mg daily

Combined products:

■■ Estradiol hemihydrate 50mcg/24h and norethisterone acetate 11.2mg combined patch, used for 14/28 days, and 
estradiol 50mcg patch used for 14/28 days. Applied twice weekly

■■ Estradiol 1mg/2mg with dydrogesterone 10mg tablets – calendar pack one daily
■■ Estradiol 1mg/2mg with norethisterone 1mg tablets – calendar pack one daily

Continuous combined HRT – post menopause (prescribe by brand name)

Estradiol patch: 25–100mcg twice weekly Micronised progesterone 100mg on

Estradiol gel 0.6mg/g: 1–4 pumps daily Progesterone 100mg on

Estradiol gel sachets: 0.5–1.5mg daily Medroxyprogesterone acetate 2.5–5mg od

Estradiol 1.53mg/spray: 1–3 sprays daily Levonorgestrel 52mg IUD

Estradiol hemihydrate/valerate tablets: 1–2mg daily

Combined products:

■■ Estradiol hemihydrate 50mcg/24h and norethisterone acetate 11.2mg combined patch, applied twice weekly
■■ Estradiol 0.5/1mg with 2.5/5mg dydrogesterone tablets: 1 od
■■ Estradiol 2mg with 1mg norethisterone tablets: 1 od

IUD, intrauterine device; od, once a day; on, every night.

Table 10.24  Topical vaginal oestrogen or GSM treatment.

Drug Dose

Estradiol 10mcg vaginal tablets One pv daily for 14 days and then twice weekly

Estriol 0.03mg pessary One pv daily for 21 days and then twice weekly

Estriol 1mg cream 1 applicator daily for 4 weeks and then twice weekly

Prasterone 6.5mg pessary One daily

Ospemifene 60mg oral One daily with food

GSM, genitorurinary symptoms of menopause; pv, per vagina.
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Starting treatment

Start HRT at 25–50mcg estradiol patch dose equivalents (1mg estradiol tablet/1–2 
pumps estradiol 0.6mg/g gel). Increase after 6–8 weeks if symptomatic. Higher doses of 
estradiol may require additional progesterone for endometrial protection.24 HRT is not 
a contraceptive.

Management of adverse effects

Table 10.25 outlines the management of the possible adverse effects of HRT.
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Chapter 11

Plasma level monitoring of psychotropic drugs

The measurement of blood or plasma drug concentrations is widely known as therapeutic 
drug monitoring or TDM. It is often used in psychiatry but not always well used. The 
interpretation of drug concentrations (drug ‘levels’) is a complex process that requires a 
thorough understanding of pharmacokinetics. Some principles are outlined here.

First-order pharmacokinetics

The metabolism and excretion of most drugs follow first-order elimination kinetics. 
The key feature of this model is that clearance of a drug is constant when expressed in 
volume per unit time – usually L/h. The mass of drug cleared (metabolised or excreted) 
increases as blood concentration increases. For example, if clearance of a drug is 10L/h 
and the concentration is 5mg/L then 50mg (10×50mg) will be cleared in an hour. If the 
concentration increases to 10mg/L then 100mg will be cleared in an hour. The concept 
of first-order pharmacokinetics is important to the understanding of steady state.

Steady state

Repeated dosing of any drug that is not completely removed within the dosing interval 
will inevitably lead to accumulation. That is, the second dose will add to what remains 
of the first and the third dose will add to what remains of the first and second doses. As 
the drug concentration in the blood increases, the mass of the drug cleared will also rise, 
according to first-order principles. Eventually, a point is reached where blood levels 
remain stable within a specific peak-to-trough range – this is steady state. It is important 
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to know when a drug is or is not at steady state but there are two concepts connected 
to steady state that are often misunderstood.

■■ Time to reach steady state follows a logarithmic pattern
The time taken to reach steady state is dependent on the drug half-life – the time 
taken for concentration to fall by 50%. This table shows the rise to steady state.

Number of half-lives % of steady state reached

2 75%

3 87.5%

4 94%

5 97%

Most people know the adage that it takes four to five half-lives to reach steady state. 
In fact, three half-lives are sufficient for an approximation of steady state 
concentrations.

■■ Steady state is not always related to therapeutic activity
Blood levels at steady state are determined by dose and drug half-life. The concentra-
tion at which therapeutic activity occurs is fixed (see later) and, during therapeutic 
dosing, is often exceeded before steady state is reached. Loading doses are sometimes 
used to achieve therapeutic concentrations as quickly as possible. Loading doses do 
not hasten the achievement of steady state levels.

Timing of sampling

Sampling time is vitally important for many but not all drugs. If the recommended 
sampling time is, say, 12 hours post-dose, then the sample should be taken 11–13 hours 
post-dose if possible; 10–14 hours post-dose, if absolutely necessary. A study of clozap-
ine samples taken 1 and 2 hours before and after the 12-hour scheduled sample time 
showed a mean variation of clozapine blood concentration of less than 10%, but some 
individuals’ levels varied by over 50%.1 So, if a sample is not taken within 1–2 hours of 
the required time, it has the potential to mislead rather than inform. Always try to take 
samples as close to the scheduled time as possible. Obviously, if toxicity is suspected, 
take a sample straightaway, ignoring any scheduled timings.

For trough or ‘pre-dose’ samples, take the blood sample immediately before the next 
dose is due. Do not, under any circumstances, withhold the next dose for more than 
1 or possibly 2 hours until the sample is taken. Withholding for longer than this will 
inevitably give a misleading result (it will give a lower result than that ever seen in the 
usual, regular dosing), and this may lead to an inappropriate dose increase. Sampling 
time is less critical with drugs with a long half-life (e.g. olanzapine, aripiprazole) but, as 
an absolute minimum, prescribers should always record the time of sampling and time 
of last dose. This cannot be emphasised enough, and is worth repeating in bold. Always 
record the time of sampling and the time of the last dose.
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Interpretation of results

Is there a target range of plasma levels? If so, then plasma levels (from samples taken at 
the right time) will usefully guide dosing. If there is not an accepted target range, plasma 
levels can only indicate adherence or potential toxicity. However, if the sample is being 
used to check compliance, then bear in mind that a plasma level of zero indicates only 
that the drug has not been taken in the past several days. Plasma levels above zero may 
indicate erratic compliance, full compliance or even long-standing non-compliance dis-
guised by recent taking of prescribed doses. Note also that target ranges have their limi-
tations – patients may respond to lower levels than the quoted range and tolerate levels 
above the range. Also, ranges quoted by different laboratories vary sometimes widely, 
often without explanation. This is discussed further later.

The basic rule for sample level interpretation is to act upon assay results only in con-
junction with reliable clinical observation (‘treat the patient, not the level’). For exam-
ple, if a patient is responding adequately to a drug but has a plasma level below the 
accepted target range, then the dose should not normally be increased. If a patient has 
intolerable adverse effects but a plasma level within the target range, then a dose 
decrease may be appropriate.

Where a plasma level result is substantially different from previous results, a repeat 
sample is usually advised. Check the dose, the timing of dose and recent compliance but 
ensure, in particular, the correct timing of the sample, or at the very least that the timing 
of sampling is known. Many anomalous results are the consequence of changes in sam-
ple timing.

Target ranges

In psychiatry, target ranges for psychotropic drug concentrations should be treated 
with some caution. Establishing a range of concentrations associated with response is 
made difficult by the presence in trials of non-responders (who show no response what-
ever the blood concentration) and by the presence of placebo responders and spontane-
ous remitters (who respond at any blood concentration). Establishing a target range 
based on adverse effects is made difficult by the development of tolerance over time. 
Thus, most studies aimed at determining target ranges have as much ‘noise’ as ‘signal’ 
and results ultimately represent broad approximations.

Interestingly, drug concentrations associated with response in clinical practice 
show a fairly close correlation to published target ranges.2 The lower quartile (25th 
percentile) of drug concentrations is usually close to the lower end of the target 
range and the upper quartile (75th percentile) is around the value of, but usually less 
than, the upper limit. Broadly speaking, this means that around 25% of patients 
respond below the target range and up to 25% tolerate blood concentrations above 
the target range.

The simplicity of published target ranges disguises considerable complexity. For 
most drugs, the concentration at which therapeutic activity appears is fairly constant 
across a population. This is called the therapeutic threshold – above it, full effect is 
seen, but below it, activity is lost. A good example here is risperidone where the 
threshold concentration of active moiety is 20mcg/L. Risperidone and paliperidone could 
reasonably be considered to have a target concentration rather than a target range of 
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concentrations. This concept of a therapeutic threshold is supported by neuroimag-
ing studies. A concentration of 20mcg/L of active moiety is associated with a dopa-
mine occupancy of 65–70%3 – the degree of pharmacological activity associated with 
response for most antipsychotics.4 Increasing dopamine occupancy above this level 
does not improve efficacy or likelihood of response but does make adverse effects 
more likely.3

Clozapine is completely different. For clozapine, the target range represents concen-
trations usually associated with both response and good tolerability. However, perhaps 
10% of responders will improve with clozapine concentrations below the target range 
and as many as 20% of responders will only respond at concentrations above the target 
range. There is also a so-called point of futility – the concentration above which no 
additional responders will be uncovered. Responders to clozapine will have blood con-
centrations between 250 and 1000mcg/L5  – a much wider range than the accepted 
target range. Unlike risperidone and many other drugs, the threshold concentration is 
not fixed across populations.

This subject is eloquently covered in much more detail in The Clinical Use of 
Antipsychotic Plasma Levels by Jonathan Meyer and Stephen Stahl (Cambridge 
University Press, 2021).

Table 11.1 discusses the interpretation of sample results for various drugs.

Table 11.1  Interpreting sample results for drugs with established target ranges.

Drug Target range
Sample 
timing

Time to 
steady state Comments

Amisulpride 200–320mcg/L
20–60mcg/L (elderly)

Trough 3 days See text

Aripiprazole 100–210mcg/L Trough 15–16 days See text

Carbamazepine6–8 >7mg/L
Bipolar disorder

Trough 2 weeks Carbamazepine induces its own 
metabolism. Time to steady state 
dependent on auto-induction

Clozapine 350–600mcg/L Trough 2–3 days See text

Lamotrigine9–11 Not established but 
suggest 2.5–15mg/L

Trough 5 days
Auto-induction 
is thought to 
occur, so time 
to steady state 
may be longer

Some debate over utility of 
lamotrigine levels, especially in 
bipolar disorder. In treatment-
resistant unipolar depression, 
plasma levels of above 12.7μmol/L 
(3.3mg/L) are associated with 
response.12,13 Toxicity may be 
increased above 15mg/L but is 
normally well tolerated

Lithium14–18 0.6–1.0mmol/L
(0.4mmol may be 
sufficient for some 
patients/indications; 
>1.0mmol/L required 
for mania)

12 hours 5 days 
post-dose

Well-established target range, albeit 
derived from ancient data sources. 
A fairly recent study19 suggested 
0.6mmol/L was the minimum level 
for a prophylactic effect
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Amisulpride

Amisulpride plasma levels are closely related to dose with insufficient variation to make 
routine plasma level monitoring prudent. Higher levels observed in women27–29 seem to 
have little significant clinical implication for either therapeutic response or adverse 
effects. A (trough) threshold for clinical response has been suggested to be approxi-
mately 100mcg/L30 and mean levels of 367mcg/L29 have been noted in responders. 
Adverse effects (notably extrapyramidal side effects [EPSEs]) occur at mean levels of 
336mcg/L,27 377mcg/L30 and 395mcg/L.28 A plasma level threshold of below 320mcg/L 
has been found to predict avoidance of EPSEs.30 One review31 has suggested an approx-
imate range of 200–320mcg/L for optimal clinical response and avoidance of adverse 
effects but a more recent consensus statement32 suggested a target range of 100–320mcg/L. 
A dose of 200mg a day is sufficient to give a blood level of 100mcg/L33 so this lower 
threshold is probably too low for a reliable therapeutic effect. In older patients with 

Drug Target range
Sample 
timing

Time to 
steady state Comments

Olanzapine 20–40mcg/L 12 hours 1 week See text

Paliperidone20 20–60mcg/L
(9-OH risperidone)

Trough 2–3 days oral
2 months 
depot

Target range is the same as that 
established for risperidone.21 As 
with risperidone, routine plasma 
level monitoring is not 
recommended.

Phenytoin7 10–20mg/L Trough Variable Follows zero-order kinetics. Free 
levels may be useful in some 
circumstances.

Quetiapine Around 
50–100mcg/L?

Trough? 2–3 days oral Target range poorly defined. Plasma 
level monitoring not recommended. 
See text.

Risperidone 20–60mcg/L
(active moiety – 
risperidone + 9-OH 
risperidone)

Trough 2–3 days oral
6–8 weeks 
injection

Routine plasma level monitoring is 
not recommended. See text.

Tricyclics22 Nortriptyline
50–150mcg/L
Amitriptyline
100–200mcg/L

Trough 2–3 days Rarely used and of dubious benefit. 
Use ECG to assess toxicity.

Valproate6,7,23–25 50–100mg/L
Epilepsy and bipolar

Trough 2–3 days Some doubt over value of levels in 
epilepsy and in bipolar disorder. 
Some evidence that, in mania, levels 
up to 125mg/L are tolerated and 
more effective than lower 
concentrations. Valproate plasma 
levels are linearly related to plasma 
ammonia.26

Table 11.1  (Continued )
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psychosis, studies suggest plasma concentrations of 20–60mcg/L may give optimal 
D2 occupancy and clinical response.34,35

In practice, only a minority of treated patients have ‘therapeutic’ plasma levels (prob-
ably because of poor adherence36) so plasma monitoring may be of some benefit. 
However, amisulpride plasma level monitoring is rarely undertaken and few laborato-
ries offer amisulpride assays. The dose–response relationship is sufficiently robust (in 
trials, at least) to obviate the need for plasma sampling within the licensed dose range 
(although in older patients, doses of 50–100mg a day may be sufficient) and adverse 
effects are usually well managed by dose adjustment alone. Plasma level monitoring is 
best reserved for those in whom clinical response is poor, adherence is questioned or in 
whom drug interactions or physical illness may make adverse effects more likely.

Aripiprazole

Plasma level monitoring of aripiprazole is sometimes undertaken in practice. The dose–
response relationship for aripiprazole is well established with a plateau in clinical 
response and D2 dopamine occupancy seen in doses above approximately 10mg/day.37 
Plasma levels of aripiprazole, its metabolite and the total moiety (parent plus metabo-
lite) strongly relate linearly to dose, making it possible to predict, with some certainty, 
an approximate plasma level for a given dose.38 Target plasma level ranges for optimal 
clinical response have been suggested as 146–254mcg/L39 and 150–300mcg/L,40 with 
adverse effects more frequent above 210mcg/L.40 Inter-individual variation in aripipra-
zole plasma levels has been observed but not fully investigated, although gender appears 
to have little influence.41,42 Age, metabolic enzyme genotype and interacting medications 
seem likely causes of variation.40–43 A putative range of between 150 and 210mcg/L38 
has been suggested as a target for patients taking aripiprazole and these are broadly the 
concentrations seen in patients receiving depot aripiprazole at 300 and 400mg monthly.44 
Some authorities suggest a lower threshold for clinical effect of 100mcg/L32 – a plasma 
level usually afforded by an oral dose of 10mg a day33,45 and around the minimum level 
reached during treatment with 2-monthly depot.46

Clozapine

Clozapine plasma levels are broadly related to daily dose47 but there is sufficient varia-
tion to make impossible any precise prediction of plasma level. Plasma levels are gener-
ally lower in younger patients, males48 and smokers49 and higher in Asians.50 Much 
lower doses of clozapine are required in East Asians,51,52 Indians53 and Bangladeshis.54 
The prevalence of clozapine poor metabolisers is also higher in East Asians.55,56 A series 
of algorithms has been developed for the approximate prediction of clozapine levels 
according to patient factors and these are recommended.57 Dose prediction using 
genetic analysis is more accurate that algorithm prediction.58 Neither method can 
account for other influences on clozapine plasma levels such as changes in adherence, 
inflammation59 and infection.60,61

The plasma level threshold for acute response to clozapine has been suggested to be 
200mcg/L,62 350mcg/L,63–65 370mcg/L,66 420mcg/L,67 504mcg/L68 and 550mcg/L.69 
Limited data suggest a level of at least 200mcg/L is required to prevent relapse.70 
Substantial variation in clozapine plasma level may also predict relapse.71 Changes in 
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an individual’s clozapine plasma levels are common with a tendency for concentrations 
to slightly decrease over time,72 although one study suggests a decrease only in norclo-
zapine concentrations.73

Despite these somewhat varied estimates of response threshold, plasma levels can be 
useful in optimising treatment. In those not responding to clozapine, the dose should be 
adjusted to give plasma levels in the range 350–600mcg/L (a range reflecting a consen-
sus of the above findings32). Those not tolerating clozapine may benefit from a reduc-
tion to a dose giving plasma levels in this range. An upper limit to the clozapine target 
range has not been defined. Any upper limit must take into account two components: 
the level above which no therapeutic advantage is gained and the level at which toxicity/
tolerability is unacceptable. Plasma levels do seem to predict EEG changes74,75 and 
seizures occur more frequently in patients with levels above 1000mcg/L,76 so levels 
should probably be kept well below this. Other non-neurological clozapine-related 
adverse effects also seem to be plasma-level related77 as might be expected. An upper 
limit of concentrations around 600–800mcg/L has been proposed,78 although a level of 
1000mcg/L may be the point of futility.79,80

Placing an upper limit on the target range for clozapine levels may discourage poten-
tially worthwhile dose increases within the licensed dose range. Before plasma levels 
were widely used, clozapine was sometimes given in doses up to 900mg/day, with val-
proate being added when the dose reached 600mg/day. It remains unclear whether 
using these high doses can benefit patients with plasma levels already above the accepted 
threshold. Nonetheless, it is prudent to use an antiseizure agent as prophylaxis against 
seizures and myoclonus when plasma levels are above 600mcg/L (a level based more on 
repeated recommendation than on being a clear evidence-based threshold78) and cer-
tainly when levels approach 1000μmcg/L.

Norclozapine is the major metabolite of clozapine. The ratio of clozapine to norclo-
zapine averages 1.25  in populations81 but may differ markedly for individuals.82 In 
chronic dosing, the ratio should remain the same for a given patient. A decrease in ratio 
may suggest enzyme induction, an increase suggests enzyme inhibition, a non-trough 
sample or recent missed doses. Time of sampling radically alters the clozapine/norclo-
zapine ratio as clozapine is relatively high in early samples and norclozapine is higher 
in late samples.1 Clozapine metabolism may become saturated at higher doses: the ratio 
of clozapine to norclozapine increases with increasing plasma levels, suggesting satura-
tion.83–85 The effect of fluvoxamine also suggests that metabolism via CYP1A2 to nor-
clozapine can be overwhelmed.86

Ultimately, changes in the clozapine/norclozapine ratio may be impossible to inter-
pret. A systematic review concluded that knowledge of clozapine/norclozapine ratio 
had no clinical utility.87

Olanzapine

Plasma levels of olanzapine are linearly related to daily dose88 but there is substantial 
variation,89 with higher levels seen in women,68 non-smokers90 and those on enzyme-
inhibiting drugs.90,91 With once-daily dosing, the threshold level for response in schizo-
phrenia has been suggested to be 9.3mcg/L (trough sample),92 23.2mcg/L (12-hour 
post-dose sample)68 and 23mcg/L at a mean of 13.5 hours post-dose.93 There is evidence 
to suggest that levels greater than around 40mcg/L (12-hour sampling) produce no 
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further therapeutic benefit than lower levels.94 Severe toxicity is uncommon but may be 
associated with levels above 100mcg/L, and death is occasionally seen at levels above 
160mcg/L95 (albeit when other drugs or physical factors are relevant). A target range for 
therapeutic use of 20–40mcg/L (12-hour post-dose sample) has been proposed96 for 
schizophrenia; the range for mania is probably similar.97 This target range was for a 
time widened to 20–80mcg/L98,99 but the reasons for this were not clear. A 2023 system-
atic review suggests a target range of 20–40mcg/L for 12-hour samples.100

Significant weight gain seems most likely to occur in those with plasma levels above 
20mcg/L.101 Constipation, dry mouth and tachycardia also seem to be related to plasma 
level.102

In practice, the dose of olanzapine should be largely governed by response and toler-
ability. However, a survey of UK sample assay results suggested that around 20% of 
patients on 20mg a day will have sub-therapeutic plasma levels and more than 40% 
have levels above 40mcg/L.103 Plasma level determinations might then be useful for 
those suspected of non-adherence, those showing poor tolerability or those not respond-
ing to the maximum licensed dose. Where there is poor response and plasma levels are 
below 20mcg/L, dose may then be adjusted to give 12-hour plasma levels of 20–40mcg/
L; where there is good response and poor tolerability, the dose should be tentatively 
reduced to give plasma levels below 40mcg/L. Changes in dose give proportionate 
changes in plasma levels.104 A case might be made to increase the dose to give blood 
levels in the range 40–80mcg/L but only where no other options remain.

Quetiapine

Doses of quetiapine are weakly related to trough plasma samples.105 Mean levels 
reported within the dose range 150–800mg/day vary from 27 to 387mcg/L,106–111 
although the highest and lowest levels are not necessarily found at the lowest and high-
est doses. Age, gender and co-medication may contribute to the significant inter-
individual variance observed in TDM studies, with female gender,111,112 older age110,111 
and CYP3A4-inhibiting drugs106,110,111 likely to increase quetiapine concentration. 
Reports of these effects are conflicting112 and not sufficient to support the routine use 
of plasma level monitoring based on these factors alone. Despite the substantial varia-
tion in plasma levels at each dose, there is insufficient evidence to suggest a target thera-
peutic range to aim for (although a target range of 100–500mcg/L has been proposed113), 
thus plasma level monitoring is likely to have little value. Moreover, the metabolites of 
quetiapine have major therapeutic effects and their concentrations are only loosely 
associated with parent drug levels.114

Most current reports of quetiapine concentration associations are derived from the 
analysis of trough samples. Because of the short half-life of quetiapine, trough levels 
tend to drop to within a relatively small range regardless of dose and previous peak 
level. Peak plasma levels may be more closely related to dose and clinical response,105 
although monitoring of such is not currently justified in the absence of an established 
peak plasma target range. Interestingly, a study of quetiapine in patients with border-
line personality disorder or drug-induced psychosis showed a linear relationship 
between response and 12-hour plasma levels.112 Peak to trough variation is greater for 
immediate-release formulations (roughly a maximum of 4000mcg/L to zero) than for 
slow-release preparations (roughly a maximum of 3000mcg/L to around 100mcg/L).45
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Quetiapine has an established dose–response relationship, and appears to be well 
tolerated at doses well beyond the licensed dose range.115 In practice, dose adjustment 
should be based on patient response and tolerability.

Risperidone

The therapeutic range for risperidone is generally agreed to be 20–60mcg/L of the active 
moiety (risperidone + 9-OH-risperidone)98,116,117 although other ranges (25–150mcg/L 
and 25–80mcg/L) have been proposed.118 Plasma levels of 20–60mcg/L are usually 
afforded by oral doses of between 3mg and 6mg a day.116,119–121 Occupancy of striatal 
dopamine D2 receptors has been shown to be around 65% (the minimum required for 
acute therapeutic effect) at plasma levels of approximately 20mcg/L.117,122

Limited data for paliperidone palmitate 1-monthly long-acting injection (LAI) sug-
gest that standard loading doses give plasma levels of 25–45mcg/L; while at steady 
state, plasma levels ranged from 10 to 25mcg/L for 100mg/month and 15 to 35mcg/L 
for 150mg/month.123 Plasma concentrations may gradually rise in the first year of treat-
ment to around 35mcg/L (mean dose 138mg/month)124 and remain stable thereafter.125 
For the 3-monthly injection, steady state plasma concentrations range from 30 to 
55mcg/L for 525mg every 3 months, 25 to 55mcg/L for 350mg every 3 months and 20 
to 35mcg/L for 263mg every 3 months.126,127 Six-monthly paliperidone, available as 700 
and 1000mg injections, provides similar plasma concentrations to those achieved by 
the corresponding doses of 3-monthly injections.128

Plasma concentrations of risperidone ISM® remain above 20mcg/L throughout the 
dosing interval.129

Target ranges for other psychotropics

The target ranges listed in Table 11.2 have somewhat dubious usefulness and, in some 
cases, merely represent the range of values seen in clinical use. Assays for these drugs 
are likely to be available only in specialist units.

Table 11.2  Target ranges for other psychotropics.32,98,130

Target range (mcg/L)

Antipsychotics

Asenapine 1–5

Brexpiprazole 40–140

Cariprazine 10–20

Chlorpromazine 30–300

Flupentixol 0.5–5 (cis-isomer)

Fluphenazine 1–10

Haloperidol 1–10

(Continued )
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Target range (mcg/L)

Iloperidone 5–10

Lurasidone 15–40

Melperone 30–100

Sulpiride 200–1000

Ziprasidone 50–200

Zuclopenthixol 4–50

Antidepressants

Agomelatine 7–300

Citalopram 50–110

Desvenlafaxine 100–400

Dosulepin 45–100

Duloxetine 30–120

Escitalopram 15–80

Fluoxetine (+ norfluoxetine) 120–500

Fluvoxamine 60–230

Levomilnacipran 80–120

Mianserin 15–70

Milnacipram 100–150

Mirtazapine 30–80

Moclobemide 300–1000

Paroxetine 20–65

Reboxetine 60–350

Sertraline 10–150

Trazodone 700–1000

Venlafaxine
(+ O-desmethylvenlafaxine)

100–400

Vilazodone 30–70

Vortioxetine 15–60

Table 11.2  (Continued )
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Interpreting postmortem blood concentrations

Much is known about the distribution of drugs in the body during life but relatively 
little about these same parameters after death. A great many drugs are subject to post-
mortem distribution changes but, for obvious practical reasons, research into the 
mechanisms and extent of these effects is very limited. The best that can be said is that 
a drug plasma concentration measured during life may be very different from the con-
centration measured at some time after death (usually in whole blood from the femo-
ral artery).

A number of processes are responsible for these changes. In life, active mechanisms 
serve to concentrate some drugs in certain organs or tissues. After death, passive diffu-
sion occurs as cell membranes break down and this will mean that postmortem blood 
samples will, for some drugs, show higher concentrations than were seen during life. 
This is known as postmortem redistribution (PMR). In addition, central blood vessels 
surrounding major organs often demonstrate much higher drug concentrations than 
relatively distant peripheral samples.1 PMR and other processes are temperature- and 
time-dependent so time since death and conditions of storage are important determi-
nants of blood concentration changes.2 PMR tends to be greater with drugs with a large 
volume of distribution (i.e. those for which tissue concentrations in life vastly exceed 
blood concentrations) especially when given over a long period during life.

Other processes of importance3 include the postmortem synthesis of certain com-
pounds. For example, the body is able to generate gamma-hydroxybutyrate. Trauma 
may allow the introduction of yeasts that metabolise glucose to alcohol. Another phe-
nomenon is the degradation of drugs by bacteria (e.g. clonazepam and nitrazepam) or 
fungi. Also, the metabolism of some drugs (cocaine, for example) appears to continue 
after death (although this may be simple chemical instability of the parent compound).

All of the processes described here contribute to an overall direction of change of 
concentration postmortem. Antidepressant concentrations tend to increase in postmor-
tem samples whereas those of benzodiazepines invariably decrease.4 Mirtazapine con-
centrations also appear to decrease.5,6 Antipsychotic concentrations both increase and 
decrease depending on the drug.4 Thus, when an isolated postmortem concentration is 
considered (i.e. one which cannot be compared with a concentration measured in life), it 
can only be said that the in-life concentration would have been higher or lower.7

Table  11.3 lists some of the factors relevant to drug concentration changes after 
death and the possible consequences of these processes. Generally speaking, an isolated 
postmortem blood concentration cannot be sensibly interpreted. Even where in-life lev-
els are available, for most drugs in most circumstances, interpretation of blood levels 
after death is near impossible. High postmortem concentrations should certainly not be 
taken, in the absence of other evidence, to indicate death by overdose, for example. Two 
valuable reference sources for interpretation of postmortem sample analysis are the 
systematic reviews of Ketola and Kriikku8 and Ketola and Ojanperä.9 Expert advice 
should always be sought when considering the role of medication in a death.10
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25.	 Martinez-Ramirez JA, et al. Studies on drug metabolism by fungi colonizing decomposing human cadavers. Part II: biotransformation of five 

model drugs by fungi isolated from post-mortem material. Drug Test Anal 2015; 7:265–279.

Table 11.3  Factors affecting postmortem blood concentrations.

Factor Examples Consequences

Redistribution of drug from 
tissues to blood compartment

Most drugs with large volume of distribution, 
e.g. clozapine,11,12 olanzapine,13 methadone,14 
SSRIs,15 TCAs, mirtazapine,16 lithium17

May not occur to any significant effect with 
risperidone,4,18 aripiprazole19 or quetiapine4,19

Postmortem levels up to  
10× higher than in-life levels, 
sometimes higher still9

Uneven distribution of drugs in 
the blood compartment and in 
organs (i.e. site of blood 
collection affects concentration)

Most drugs,8,20 e.g. clozapine, TCAs, SSRIs, 
duloxetine,21 benzodiazepines, quetiapine22

Concentrations may vary 
several-fold according to site of 
collection at postmortem, e.g. 
femoral blood vs heart blood

Decay of drugs in postmortem 
tissue (usually by bacterial 
degradation)

Not widely studied but known to occur with 
olanzapine, risperidone23 and some 
benzodiazepines. Fungi can metabolise 
amitriptyline, mirtazapine and zolpidem.24,25

Postmortem levels may be 
lower than in-life levels

Postmortem metabolism/
degradation

Cocaine metabolised/degraded postmortem. 
Many other drugs are unstable in 
postmortem samples. Yeasts may produce 
ethanol following trauma.3

Postmortem levels may be 
lower (cocaine) or higher 
(alcohol) than in-life levels

TCAs, tricyclic antidepressants.
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Acting on clozapine plasma concentration results

In most developed countries, clozapine blood concentration monitoring is widely 
used. Table 11.4 gives some general advice about actions that should be taken when 
clozapine levels are within a certain range. The ranges shown are somewhat arbitrary 
and convenient – the concentration at which a particular patient might respond can-
not be known without a trial of clozapine. Most adverse effects are linearly or expo-
nentially related to dose or plasma level. That is, there is no step-change in the risk of 
seizures, for example, at a particular dose or plasma concentration.1 The same is 
broadly true of therapeutic effects. The likelihood of response in an individual increases 
from concentrations below the accepted therapeutic range up to around 1000mcg/L.2–4 
Table 11.4 should be considered more an aid to decision-making rather than a rigor-
ous, unbending evidence-based instruction. Note also the effect of tolerance to adverse 
effects  – many patients have a significant adverse effect burden before therapeutic 
concentrations are reached,5 reducing over time as tolerance develops.

Table 11.4  Recommended actions in response to clozapine concentrations.*

Plasma 
concentration

Response 
status

Tolerability 
status Suggested action

<350mcg/L Poor Poor Increase dose very slowly to give level of 350mcg/L

Poor Good Increase dose to give level of 350mcg/L

Good Poor Maintain dose. Consider cautious dose reduction if 
tolerability does not improve.

Good Good Continue to monitor. No action required.

350–500mcg/L Poor Poor Increase dose slowly, according to tolerability, to give level 
of >500mcg/L. Consider prophylactic anticonvulsant.† If no 
improvement, consider augmentation.

Poor Good Increase dose slowly, according to tolerability, to give level 
of >500mcg/L (up to 1000mcg/mL if tolerated). Consider 
prophylactic anticonvulsant.† If no improvement, consider 
augmentation.

Good Poor Maintain dose to see if tolerability improves. Consider 
cautious dose reduction to give plasma level of around 
350mcg/L.

Good Good Continue to monitor. No action required.

500–1000mcg/L Poor Poor Consider use of prophylactic antiseizure drug.† Consider 
augmentation. Attempt dose reduction if augmentation 
successful.

Poor Good Consider use of prophylactic antiseizure drug.† Slowly 
increase dose (up towards 1000mcg/mL if tolerated). Also 
consider augmentation.

Good Poor Attempt slow dose reduction to give plasma level of 
350–500mcg/L unless there is known non-response at lower 
level. If this is the case, maintain dose and consider adding 
anticonvulsant.† Optimise treatment of adverse effects.

Good Good Consider use of prophylactic antiseizure drug.† Maintain 
dose if good tolerability continues.

(Continued )
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Table 11.4  (Continued )

Plasma 
concentration

Response 
status

Tolerability 
status Suggested action

>1000mcg/L Poor Poor Add antiseizure drug. Attempt augmentation. Reduce dose 
to give level of <1000mcg/L. Consider abandoning 
clozapine treatment.

Poor Good Add antiseizure drug. Attempt augmentation. If 
augmentation successful, reduce dose to give level 
<1000mcg/L. If unsuccessful, consider abandoning 
clozapine treatment.

Good Poor Add antiseizure drug. Attempt slow dose reduction to give 
plasma level <1000mcg/L.

Good Good Add antiseizure drug. Monitor closely; attempt dose 
reduction only if tolerability declines.

Notes

Poor response No response or unsatisfactory response to clozapine. For example, not sufficiently well to 
be discharged.

Good response Obvious positive changes related to use of clozapine. Patient likely to be suitable for 
discharge to either supported or unsupported care in the community.

Poor tolerability Dose constrained by adverse effects such as tachycardia, sedation, hypersalivation, 
hypotension, etc. (see Chapter 1 for suggestions of treatment for adverse effects).

Good tolerability Patient tolerates treatment well and there are no signs of serious toxicity.
Augmentation Adding another antipsychotic or mood stabiliser (see Chapter 1).

In all situations, ensure adequate treatment for clozapine-induced constipation. Constipation is dose-related. Ensure 
regular bowel movements and record bowel function. Stimulant laxatives such as senna are required (see Chapter 1).

Seizures are dose- and plasma level-dependent. Suitable antiseizure agents are valproate, lamotrigine and, rarely, 
topiramate. Use lamotrigine if response is poor; valproate if affective symptoms are present (see Chapter 2). Note that 
use of valproate increases risk of neutropenia with clozapine.6 Both valproate and topiramate are contraindicated in 
women of child-bearing age.

*This table applies to results for patients on a stable clozapine dose with confirmed good adherence.
†Antiseizure drugs should usually be used in patients whose plasma level exceeds 600mcg/L, unless EEG is normal, and 
in those with lower plasma levels who experience clozapine-induced seizures.
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Psychotropic drugs and cytochrome (CYP) function

Information on the effect of drugs on CYP function helps predict or confirm 
suspected interactions that may not have been uncovered in regulatory trials or in 
clinical use.

In addition to the effect of co-administered drugs on CYP function, genetic polymor-
phism associated with some enzymes may also account for inter-individual variations 
in the metabolism of certain drugs. Genetic variation influences both likelihood of 
response and tolerability (see later in this section for more information on genetic 
variation).1,2

The effects of polymorphism and pharmacokinetic interaction are difficult to 
predict because some drugs are metabolised by more than one enzyme and an 
alternative pathway(s) may compensate if other enzyme pathways are inhibited. A 
further complication is that CYPs are active in sites other than the liver (e.g. gut, 
brain). The effect of psychotropics on brain CYPs can be markedly different from 
hepatic CYPs.3

The function of CYPs is not the only consideration. P-glycoprotein (P-gp) is a drug 
transporter protein found in the gut wall. P-gp can eject (active process) drugs that dif-
fuse (passive process) across the gut wall. P-gp is also found in testes and in the blood–
brain barrier. Drugs that inhibit P-gp are anticipated to increase the uptake of other 
drugs (that are substrates for P-gp), and drugs that induce P-gp are anticipated to reduce 
the uptake of other drugs (that are substrates for P-gp). Many drugs that are substrates 
for CYP3A4 have also been found to be substrates for P-gp.

Uridine diphosphate (UDP)-glucuronosyltransferase (UGT) has been identified as an 
enzyme that is responsible for phase II (conjugation) reactions. Valproate is a potent 
inhibitor of UGT, hence its interaction with lamotrigine, a drug which is primarily 
metabolised by UGT. UGT enzymes are also involved in the metabolism of lumateper-
one, olanzapine, topiramate and trifluoperazine.

In Table 11.5, drugs highlighted in bold indicate:

■■ Predominant metabolic enzyme pathway, or
■■ Predominant enzyme activity (inhibition or induction).

Drugs annotated with * are known to be a minor metabolic enzyme pathway or 
activity (i.e. not demonstrated to be clinically significant). Drugs in normal font (not 
bold and without *) indicate metabolic enzyme pathway(s) or activity where signifi-
cance is unclear or unknown.

Table 11.5 does not include details of the effects of non-psychotropics on CYP 
function.
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Table 11.5  Effects of psychotropics on CYP function.

CYP1A2

Substrates Inhibitors Inducers

Agomelatine
Amitriptyline*
Bupropion*
Caffeine
Chlorpromazine
Clomipramine*
Clozapine
Duloxetine
Fluphenazine
Fluvoxamine
Haloperidol
Imipramine*
Levomepromazine
Lumateperone
Melatonin
Mirtazapine*
Olanzapine
Perphenazine
Pimozide*
Ramelteon
Zolpidem*

Asenapine4

Fluvoxamine
Iloperidone
Levomepromazine
Melatonin5

Moclobemide
Perphenazine

‘Barbiturates’
Carbamazepine
Modafinil*
Phenobarbital
Phenytoin

CYP2A6

Substrates Inhibitors Inducers

Bupropion*
Caffeine
Nicotine

Tranylcypromine Phenobarbital

CYP2B6

Substrates Inhibitors Inducers

Bupropion
Methadone*
Nicotine
Sertraline*

Fluoxetine*
Fluvoxamine
Memantine
Paroxetine*
Sertraline*

Carbamazepine*
Modafinil*
Phenobarbital
Phenytoin

CYP2B7

Substrates Inhibitors Inducers

Buprenorphine* Not known Not known
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Table 11.5  (Continued )

CYP2C8

Substrates Inhibitors Inducers

Lumateperone
Zopiclone*

Not known Not known

CYP2C9

Substrates Inhibitors Inducers

Agomelatine*
Amitriptyline
Bupropion*
Doxepin
Fluoxetine*
Lamotrigine
Phenobarbital
Phenytoin
Sertraline*
Valproate

Fluoxetine*
Fluvoxamine
Modafinil
Valproate

Carbamazepine
SJW

CYP2C19

Substrates Inhibitors Inducers

Agomelatine*
Amitriptyline
Atomoxetine
Carbamazepine*
Citalopram
Clomipramine*
Diazepam
Escitalopram
Fluoxetine*
Imipramine*
Melatonin
Methadone
Moclobemide
Phenytoin
Sertraline*
Suvorexant
Trimipramine*
Valproate

Escitalopram*
Fluoxetine
Fluvoxamine
Iloperidone
Melatonin5

Moclobemide
Modafinil
Topiramate

Carbamazepine
SJW

(Continued )
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Table 11.5  (Continued )

CYP2D6

Substrates Inhibitors Inducers

‘Amfetamines’
Amitriptyline
Aripiprazole
Atomoxetine

Amitriptyline
Asenapine4

Bupropion
Chlorpromazine

Not known

Brexpiprazole 
Cariprazine
Chlorpromazine
Citalopram
Clomipramine
Clozapine*
Deutetrabenazine
Donepezil*
Doxepin
Duloxetine
Escitalopram
Fluoxetine
Fluphenazine
Fluvoxamine
Galantamine
Haloperidol
Iloperidone
Imipramine
Methadone*
Mianserin
Mirtazapine*
Moclobemide
Nortriptyline
Olanzapine
Paroxetine
Perphenazine
Pimavanserin
Pimozide*
Quetiapine*
Risperidone
Sertindole
Sertraline
Trazodone*
Trimipramine
Valbenazine
Venlafaxine
Vortioxetine
Zuclopenthixol

Citalopram*
Clomipramine
Clozapine
Doxepin
Duloxetine
Escitalopram
Fluoxetine
Fluphenazine
Fluvoxamine*
Haloperidol
Iloperidone
Levomepromazine
Methadone*
Moclobemide
Paroxetine
Perphenazine
Reboxetine*
Risperidone
Sertraline*
Venlafaxine*
Ziprasidone*

CYP2E1

Substrates Inhibitors Inducers

Bupropion
Ethanol

Disulfiram
Paracetamol

Ethanol
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Table 11.5  (Continued )

CYP3A4

Substrates Inhibitors Inducers

Alfentanyl
Alprazolam
Amitriptyline
Aripiprazole

Atomoxetine*
Fluoxetine
Fluvoxamine
Iloperidone

Asenapine?
Carbamazepine
Clozapine6

Levomepromazine6

Blonaserin
Brexipiprazole
Buprenorphine
Bupropion*
Buspirone
Carbamazepine
Cariprazine
Chlorpromazine
Citalopram
Clomipramine*
Clonazepam
Clozapine*
Diazepam
Donepezil
Dosulepin
Escitalopram*
Fentanyl
Fluoxetine*
?Flurazepam
Galantamine
Haloperidol
Imipramine
Lemborexant
Levomepromazine
Lumateperone
Lurasidone
Methadone
Midazolam
Mirtazapine
Modafinil
Nitrazepam
Paliperidone
Perphenazine
Pimavanserin
Pimozide
Quetiapine
Reboxetine
Risperidone*
Sertindole
Sertraline*
Suvorexant
Trazodone
Trimipramine*
Valbenazine
Venlafaxine
Vilazodone
Zaleplon
Ziprasidone
Zolpidem
Zopiclone
Zuclopenthixol

Levomepromazine
Paroxetine
Perphenazine
Reboxetine*
Ziprasidone*

Modafinil
Phenobarbital 
‘and probably 
other barbituates’
Phenytoin
SJW
Topiramate

Note: information on CYP function is derived from individual SPCs and US labelling 
(accessed August 2024), from systematic reviews7,8 and the Flockhart table.9

SJW, St John’s wort; SPC, summary of product characteristics.
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Genetics of cytochrome function

The function of CYPs is under genetic control. Each individual’s CYP function is 
determined by heredity and is often, but not always, linked to ethnicity. Phenotypes are 
usually described as poor metabolisers, intermediate metabolisers, normal metabolisers 
and rapid or ultrarapid metabolisers. Table 11.6 gives the approximate distribution of 
phenotypes across nine ethnicities. Awareness of differences in phenotype frequencies 
can help predict and understand drug metabolism differences. As an example, CYP1A2 
ultrarapid metaboliser phenotypes are most often seen in African Americans and so we 
might expect a higher rate of clozapine failure (or at least low plasma levels) in this 
population.



Table 11.6  Estimated phenotype frequency by ancestry for CYP1A2, CYP2D6, CYP2C19, CYP2C9 and CYP3A4.10–22

Genotype-predicted 
phenotypes African10,11 African American12,13

European ancestry + 
North American14 Near Eastern East Asian South/Central Asian Americas Latino15 Oceanian

CYP1A2

Ultrarapid metaboliser 10–20% 15–30% 1–4% 5–10% 1–5% 3–8% 5–10% 7–12% 5–10%

Normal metaboliser 55–70% 50–60% 70–80% 65–75% 65–75% 60–70% 60–70% 65–75% 65–75%

Intermediate metaboliser 10–20% 10–15% 10–15% 10–15% 10–20% 10–15% 10–15% 10–15% 10–15%

Poor metaboliser 5–10% 5–10% 5–10% 5–10% 10–15% 10–15% 5–10% 5–10% 5–10%

CYP2D6

Ultrarapid metaboliser 4% 5% 3% 10% 1% 2% 6% 4% 20%

Normal metaboliser 43% 56% 51% 55% 52% 62% 64% 59% 67%

Intermediate metaboliser 44% 36% 39% 30% 39% 30% 24% 29% 10%

Poor metaboliser 2% 2% 7% 2% 1% 2% 2% 3% 0%

CYP2C19

Ultrarapid metaboliser 3% 4% 5% 4% 0% 3% 1% 3% 0%

Rapid metaboliser 19% 24% 27% 26% 3% 19% 14% 24% 2%

Normal metaboliser 30% 33% 40% 45% 38% 30% 63% 53% 4%

Intermediate metaboliser 36% 31% 26% 24% 46% 41% 21% 19% 37%

Likely intermediate 
metaboliser

4% 3% 0% 0% 0% 0% 0% 0% 0%

Poor metaboliser 6% 4% 2% 2% 13% 8% 2% 1% 57%

Likely poor metaboliser 1% 1% 0% 0% 0% 0% 0% 0% 0%

CYP2C9

Normal metaboliser 73% 76% 63% 61% 84% 60% 83% 75% 91%

(Continued )
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Table 11.6  (Continued )

Genotype-predicted 
phenotypes African10,11 African American12,13

European ancestry + 
North American14 Near Eastern East Asian South/Central Asian Americas Latino15 Oceanian

Intermediate metaboliser 26% 24% 35% 36% 15% 36% 16% 25% 9%

Poor metaboliser 1% 1% 3% 3% 1% 4% 0% 1% 0%

CYP3A4

Ultrarapid metaboliser 7–15% 10–15% 1–5% 5–10% 1–4% 2–6% 4–9% 3–8% 4–10%

Normal metaboliser 50–65% 55–70% 65–75% 60–70% 60–75% 60–70% 55–65% 60–70% 60–70%

Intermediate metaboliser 15–25% 10–20% 15–20% 15–20% 15–25% 15–20% 15–20% 15–20% 15–20%

Poor metaboliser 5–10% 5–10% 5–10% 5–10% 5–10% 5–10% 5–10% 5–10% 5–10%

0005942639.INDD   890 03-05-2025   14:45:43
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Smoking and psychotropic drugs

Tobacco smoke contains polycyclic aromatic hydrocarbons that induce certain hepatic 
enzymes (CYP1A2 in particular).1 Other enzymes that may be induced by smoking 
are CYP2C19 and, possibly, CYP3A4 and some variants of UGT (glycosyltrans-
ferases).2 The extent of enzyme induction is determined by the number and type of 
cigarettes smoked and by the degree of smoke inhalation.3 For some drugs used in 
psychiatry, smoking significantly reduces drug plasma levels and higher doses are 
required than in non-smokers. Smoking may also affect alcohol metabolism by induc-
ing CYP2E1.3

When people stop smoking, enzyme activity halves roughly every 2 days.4 It is very 
important to appreciate that nicotine replacement and vaping have no effect on this 
process (they do not contain polycyclic aromatic hydrocarbons). Plasma levels of 
affected drugs will then rise, sometimes substantially. Dose reduction will usually be 
necessary. If smoking is restarted, enzyme activity increases, plasma levels fall and dose 
increases are then required. The process is complicated, and effects are difficult to pre-
dict. Of course, few people manage to give up smoking completely, so additional com-
plexity is introduced by intermittent smoking and repeated attempts at stopping 
completely. Close monitoring of plasma levels (where useful), clinical progress and 
adverse effect severity are essential.

Table  11.7 gives details of psychotropic drugs known to be affected by smoking 
status.

Table 11.7  Effect of smoking on psychotropic drugs.

Drug Effect of smoking
Action to be taken on 
stopping smoking

Action to be taken on 
restarting smoking

Agomelatine5 Plasma levels reduced Monitor closely. Dose may 
need to be reduced.

Consider reintroducing 
previous smoking dose.

Benzodiazepines3,6 Plasma levels reduced by 
0–50% (depends on drug and 
smoking status)

Monitor closely. Consider 
reducing dose by up to 25% 
over 1 week.

Monitor closely. 
Consider restarting 
‘normal’ smoking dose.

Carbamazepine3 Unclear, but smoking may 
reduce carbamazepine plasma 
levels to a small extent.

Monitor for changes in 
severity of adverse effects.

Monitor plasma levels.

Chlorpromazine3,6,7 Plasma levels reduced. Varied 
estimates of exact effect.

Monitor closely. Consider 
dose reduction.

Monitor closely. 
Consider restarting 
previous smoking dose.

Clozapine8–10 Reduces plasma levels by up to 
50%. Effect may be maximal 
at as few as 2–5 cigarettes a 
day.11 Plasma level reduction 
and risk of relapse may be 
greater in those receiving 
valproate.12 Effect is reversed 
by co-administered 
fluvoxamine.13

Take plasma level before 
stopping. On stopping, 
reduce dose gradually (over 
a week) until around 75% 
of original dose is reached 
(i.e. reduce by 25%). Repeat 
plasma level 1 week after 
stopping. Anticipate further 
dose reductions.

Take plasma level before 
restarting. Increase dose 
to previous smoking 
dose over 1 week. 
Repeat plasma level. 
Deterioration is 
common if dose 
increases allow a fall in 
blood levels.14

Duloxetine15,16 Plasma levels may be reduced 
by up to 50%.

Monitor closely. Dose may 
need to be reduced.

Consider reintroducing 
previous smoking dose.
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Table 11.7  (Continued )

Drug Effect of smoking
Action to be taken on 
stopping smoking

Action to be taken on 
restarting smoking

Escitalopram17 In practice, smokers have 
lower blood levels despite 
being given higher doses.
Reduction in levels may be up 
to 50% (possibly via induction 
of CYP2C19).

Monitor closely. Consider 
25% dose reduction.

Monitor closely. 
Reinstate smoking dose.

Fluphenazine18 Reduces plasma levels by up to 
50%

On stopping, reduce dose by 
25%. Monitor carefully over 
following 4–8 weeks. 
Consider further dose 
reductions.

On restarting, increase 
dose to previous 
smoking dose.

Fluvoxamine19 Plasma levels decreased by 
around a third

Monitor closely. Dose may 
need to be reduced.

Dose may need to be 
increased to previous 
level.

Haloperidol20,21 Reduces plasma levels by 
around 25–50%

Reduce dose by around 
25%. Monitor carefully. 
Consider further dose 
reductions.

On restarting, increase 
dose to previous 
smoking dose.

Loxapine22 (inhaled) Half-life reduced from 15.7 to 
13.6 hours

Monitor Monitor

Mirtazapine23 Unclear, but effect probably 
minimal

Monitor Monitor

Olanzapine10,24–26 Reduces plasma levels by up to 
50%. Effect increases with 
number of cigarettes 
smoked.26

Take plasma level before 
stopping. On stopping, 
reduce dose by 25%. After 
1 week, repeat plasma level. 
Consider further dose 
reductions.

Take plasma level before 
restarting. Increase dose 
to previous smoking 
dose over 1 week. 
Repeat plasma level.

Risperidone2,27 Active moiety concentrations 
probably lower in smokers. 
Minor effect (possibly via 
induction of CYP3A4). 
Smoking may not affect 
paliperidone concentrations.28

Monitor closely Monitor closely

Trazodone29 Around 25% reduction Monitor for increased 
sedation. Consider dose 
reduction.

Monitor closely. 
Consider increasing 
dose.

Tricyclic 
antidepressants3,6,30

Plasma levels reduced by 
25–50%. Some studies 
suggest more limited effect.2,31

Monitor closely. Consider 
reducing dose by 10–25% 
over 1 week. Consider 
further dose reductions.

Monitor closely. 
Consider restarting 
previous smoking dose.

Zuclopenthixol32,33 Unclear, but effect probably 
minimal

Monitor Monitor

Note (again: it bears repeating): only tobacco smoking induces hepatic enzymes in the manner described above. This 
includes cigarettes and cannabis/tobacco ‘joints’. Nicotine replacement, vaping devices and electronic cigarettes 
(which do not contain polycyclic aromatic compounds) have no effect on enzyme activity.34,35
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Drug interactions with alcohol

Drug interactions with alcohol are complex. Many patient-related and drug-related 
factors need to be considered. It can be difficult to predict outcomes accurately because 
a number of processes may occur simultaneously or consecutively.

Pharmacokinetic interactions1–4

Alcohol (ethanol) is absorbed from the gastrointestinal tract and distributed in body 
water. The volume of distribution is smaller in women and the elderly where plasma 
levels of alcohol will be higher than in young males for a given intake of alcohol. 
Ingested alcohol is subject to metabolism by alcohol dehydrogenase (ADH). A small 
proportion of alcohol is metabolised by ADH in the stomach. The remainder is metabo-
lised in the liver by ADH, and by CYP2E1. At low alcohol concentrations only ADH is 
active; CYP2E1 only begins to contribute when concentrations approach the legal driv-
ing limit of many countries (0.08%).5 CYP2E1 plays a minor role in occasional drink-
ers but is an important and inducible metabolic route in chronic, heavy drinkers. The 
induction of CYP2E1 accounts for the apparent tolerance of alcohol in heavy drinkers.6 
CYP1A2, CYP3A4 and many other CYP enzymes also play a minor role in the metabo-
lism of ethanol.7,8

CYP2E1 and ADH convert alcohol to acetaldehyde. This is both the toxic substance 
responsible for the unpleasant symptoms of the ‘Antabuse reaction’ (e.g. flushing, head-
ache, nausea, malaise) and the compound implicated in hepatic damage. It may have 
psychotropic effects – ethanol is metabolised to acetaldehyde by CYP2E1 in the brain.9 
The enzyme catalase is also known to metabolise alcohol to acetaldehyde in the brain 
and elsewhere.10 Acetaldehyde is further metabolised by aldehyde dehydrogenase to 
acetic acid and then to carbon dioxide and water (Figure 11.1).

* This is a minor route in occasional drinkers, and a major route in heavy drinkers and at higher blood 
alcohol concentration. The ubiquitous enzyme catalase is also able to metabolise ethanol but its overall 
contribution is not known.

Alcohol
dehydrogenase

(ADH)

CYP2E1*
Aldehyde

dehydrogenase
Ethanol Acetaldehyde Ethanoic acid

CYP3A4 

CYP1A2
Water + CO2

CYP2B6

Figure 11.1  Metabolism of alcohol.
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All of the enzymes involved in the metabolism of alcohol exhibit genetic 
polymorphism. For example, the majority of people of north Asian origin are poor 
metabolisers via aldehyde dehydrogenase.11 Enzyme function can change in response to 
alcohol. Chronic consumption of alcohol induces CYP2E1 and CYP3A4. The effects of 
alcohol on other hepatic metabolising enzymes have been poorly studied.

Table 11.8 lists drugs that inhibit ADH and aldehyde dehydrogenase.

Interactions are difficult to predict in alcohol misusers because two opposing 
processes may be at work: competition for enzymatic sites during periods of consumption/
intoxication (increasing drug plasma levels) and enzyme induction prevailing during 
periods of sobriety (reducing drug plasma levels10). In chronic drinkers, particularly 
those who binge-drink, blood levels of prescribed drugs may reach toxic levels during 
periods of intoxication with alcohol and then be sub-therapeutic when the patient is 
sober. Even in non-intoxicated individuals there is some evidence that co-administered 
alcohol confers competitive inhibition of CYP3A4, leading to increased exposure to 
drugs metabolised by this enzyme (Table 11.9).15 This makes it very difficult to optimise 
treatment of physical or mental illness.

Table 11.8  Drugs that inhibit alcohol dehydrogenase and aldehyde dehydrogenase.

Enzyme Inhibited by Potential consequences

Alcohol dehydrogenase Aspirin
H2 antagonists

Reduced metabolism of alcohol resulting 
in higher plasma levels for longer 
periods of time

Aldehyde dehydrogenase Chlorpropamide
Disulfiram
Griseofulvin
Isoniazid
Isosorbide dinitrate
Metronidazole*

Nitrofurantoin
Sulphamethoxazole
Tolbutamide

Reduced ability to metabolise 
acetaldehyde leading to ‘Antabuse’ type 
reaction: facial flushing, headache, 
tachycardia, nausea and vomiting, 
arrhythmias and hypotension

*Evidence that metronidazole has any effect on aldehyde dehydrogenase is surprisingly weak.12–14

Table 11.9  Co-administration of alcohol and substrates for CYP2E1 and CYP3A4.5,6,16

Substrates for enzyme
(note: this is not an 
exhaustive list)

Effects in an intoxicated 
patient

Effects in a chronic, sober 
drinker

CYP2E1 Isoniazid
Paracetamol
Phenobarbitone
Warfarin
Zopiclone

Competition between alcohol 
and drug leading to reduced 
rates of metabolism of both 
compounds. Increased plasma 
levels may lead to toxicity

Activity of CYP2E1 is increased 
up 10-fold
 
Increased metabolism of drugs 
potentially leading to 
therapeutic failure



Pharmacokinetics 897

C
H

A
PT

ER
 1

1

Interactions of uncertain aetiology include increased blood alcohol concentrations in 
people who take verapamil and decreased metabolism of methylphenidate in people 
who consume alcohol. Alcohol may also, via various routes, impair the function of 
slow-release tablet mechanisms causing dose-dumping.17

Pharmacodynamic interactions2–4

Alcohol enhances inhibitory neurotransmission at gamma-aminobutyric acid A (GABA-A) 
receptors and reduces excitatory neurotransmission at glutamate N-methyl-D-aspartate 
(NMDA) receptors. It also increases dopamine release in the mesolimbic pathway and 
may have some effects on serotonin and opiate pathways. Given these actions, alcohol 
would be expected to cause sedation, amnesia and ataxia (Table 11.10) and give rise to 
feelings of pleasure (and/or worsen psychotic symptoms in vulnerable individuals).

Table 11.9  (Continued )

Substrates for enzyme
(note: this is not an 
exhaustive list)

Effects in an intoxicated 
patient

Effects in a chronic, sober 
drinker

CYP3A4 Alprazolam
Aripiprazole
Benzodiazepines
Carbamazepine
Clozapine
Donepezil
Galantamine
Haloperidol
Methadone
Mirtazapine
Quetiapine
Risperidone
Sildenafil
Tricyclics
Valproate
Venlafaxine
Z-hypnotics

Competition between alcohol 
and drug leading to reduced 
rates of metabolism of both 
compounds. Increased plasma 
levels may lead to toxicity

Increased rate of drug 
metabolism potentially leading 
to therapeutic failure

Enzyme induction can last for 
several weeks after alcohol 
consumption ceases

Table 11.10  Pharmacodynamic interactions with alcohol.

Effect of 
alcohol Effect exacerbated by Potential consequences

Sedation Other sedative drugs, e.g.:
Antihistamines
Antipsychotics
Baclofen
Benzodiazepines
Lofexidine
Opiates
Tizanidine
Tricyclics
Z-hypnotics

Increased CNS depression ranging from increased 
propensity to be involved in accidents through to 
respiratory depression and death

(Continued )
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Alcohol can cause or worsen psychotic symptoms by increasing dopamine release in 
mesolimbic pathways. The effect of antipsychotic drugs may be competitively antago-
nised, rendering them less effective.

Electrolyte disturbances secondary to alcohol-related dehydration can be exacer-
bated by other drugs that cause electrolyte disturbances (e.g. diuretics). Heavy alco-
hol consumption can lead to hypoglycaemia in people with diabetes who take 
insulin or oral hypoglycaemics. Theoretically there is an increased risk of lactic 
acidosis in patients who take metformin with alcohol. Alcohol can also increase 
blood pressure.

Chronic alcohol drinkers are particularly susceptible to the gastrointestinal irritant 
effects of aspirin and non-steroidal anti-inflammatory drugs.

In the presence of pharmacokinetic interactions, pharmacodynamic interactions 
may be more marked. For example, in a chronic heavy drinker who is sober, enzyme 
induction will increase the metabolism of diazepam, which may lead to increased 
levels of anxiety (treatment failure). If the same patient becomes intoxicated with 
alcohol, the metabolism of diazepam will be greatly reduced as it will have to 
compete with alcohol for the metabolic capacity of CYP3A4. Plasma levels of 
alcohol and diazepam will rise (toxicity). As both alcohol and diazepam are seda-
tive (via GABA-A affinity), loss of consciousness and respiratory depression may 
occur.

Table 11.11 lists drugs that are safe and those that should be avoided in patients who 
continue drinking.

Table 11.10  (Continued )

Effect of 
alcohol Effect exacerbated by Potential consequences

Amnesia Other amnesic drugs, e.g.:
Barbiturates
Benzodiazepines
Z-hypnotics

Increased amnesic effects ranging from 
mild memory loss to total amnesia. Usually 
anterograde amnesia: loss of memory of 
events after the effects of alcohol begin

Ataxia ACE inhibitors
Beta-blockers
Calcium channel blockers
Nitrates
Adrenergic alpha receptor 
antagonists, e.g.:

Clozapine
Risperidone
Tricyclics

Increased unsteadiness and falls

ACE, angiotensin-converting enzyme; CNS, central nervous system.
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Table 11.11  Psychotropic drugs: choice in patients who continue to drink.

Safest choice Best avoided

Antipsychotics Sulpiride and amisulpride
Paliperidone, if depot required 
(non-sedative and renally excreted)

Very sedative antipsychotics such as 
chlorpromazine and clozapine

Antidepressants SSRIs – citalopram, sertraline
Potent inhibitors of CYP3A4 
(fluoxetine, paroxetine) may 
decrease alcohol metabolism in 
chronic drinkers

TCAs, because impairment of metabolism by 
alcohol (while intoxicated) can lead to increased 
plasma levels and consequent signs and 
symptoms of overdose (profound hypotension, 
seizures, arrhythmias and coma)
Cardiac effects can be exacerbated by electrolyte 
disturbances
Combinations of TCAs and alcohol profoundly 
impair psychomotor skills
Mirtazapine – often very sedative
MAOIs, as can cause profound hypotension. Also 
potential interaction with tyramine-containing 
drinks which can lead to hypertensive crisis

Mood stabilisers Valproate (where regulations allow)
Carbamazepine
Higher plasma levels achieved 
during periods of alcohol 
intoxication may be poorly tolerated

Lithium, because it has a narrow therapeutic 
index and alcohol-related dehydration and 
electrolyte disturbance can precipitate lithium 
toxicity

Note: be aware of the possibility of hepatic failure or reduced hepatic function in chronic alcohol misusers. See 
‘Hepatic impairment’ in Chapter  8. Also note the risk of hepatic toxicity with some recommended drugs (e.g. 
valproate).
MAOIs, monoamine oxidase inhibitors; TCAs, tricyclic antidepressants.
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Chapter 12

Caffeine

Caffeine is probably the most used psychoactive substance in the world. Mean daily 
consumption in the UK is 350–620mg.1 A quarter of the general population and half 
of  those with psychiatric illness regularly consume over 500mg caffeine per day.2 
Consumption of caffeine should be routinely discussed with an individual to assess its 
effect on their symptoms and presentation.3 Both caffeine intake and caffeine with-
drawal can have a marked effect on mental and physical health.

Most caffeine intake is in the form of coffee and tea but increasingly in the form of 
energy drinks (Table 12.1). Caffeine is also a constituent of chocolate and hundreds 
of over-the-counter medicines where it is often included as a co-analgesic.

Other substances

Table 12.1  Typical caffeine content of drinks.

Drink Caffeine content

Brewed coffee4 100mg/cup (around 100mg per espresso shot)

Red Bull 80mg/can (other energy drinks may contain substantially more; volume 
of cans varies substantially)

Instant coffee 60mg/cup

Black tea 45mg/cup

Soft drinks (sodas) 25–50mg/can

Green tea 20–30mg/cup

Decaffeinated coffee 3–16mg5



902 The Maudsley® Prescribing Guidelines in Psychiatry

C
H

A
PT

ER
 1

2

General effects of caffeine

■■ Acute use can increase systolic and diastolic blood pressure (BP) by up to 10mmHg 
for up to 4 hours.3 Chronic moderate use probably has little effect on BP.9

■■ May enhance reinforcing effects of nicotine and possibly other drugs of misuse.10,11

■■ Caffeine has important psychotropic effects (Table  12.2), may worsen existing 
psychiatric illness and may interact with psychotropic drugs.

■■ Caffeine is an antagonist at adenosine A1 and A2A receptors, thus stimulating 
dopamine pathways.

Psychotropic effects of caffeine

Withdrawal

An established withdrawal syndrome exists; symptoms include headache, depressed 
mood, anxiety, fatigue, irritability, nausea, dysphoria and craving.12

Pharmacokinetics

■■ Absorption:
Rapid after oral administration, especially in liquid form.

■■ Metabolism:
■■ Half-life of 2.5–4.5 hours.
■■ Metabolised by CYP1A2, a hepatic cytochrome enzyme that exhibits genetic 
polymorphism. This may account for the large interindividual differences that are 
seen in the ability to tolerate caffeine.13 Note that CYP1A2 is induced by smoking 
and inhibited by a number of drugs such as fluvoxamine.

■■ This metabolic pathway may become saturated at higher doses.14

■■ Interactions (Table 12.3):
■■ Caffeine competitively inhibits CYP1A2. Chronic caffeine use may increase plasma 
levels of drugs metabolised by CYP1A2. Plasma levels of some drugs may be 
reduced if caffeine is withdrawn.

Table 12.2  Dose and psychotropic effects of caffeine.

Dose Psychotropic effect

Generally Central nervous system stimulation
Increase catecholamine release, particularly dopamine6

Low to moderate dose2,7 Elation
Impulsivity
Peacefulness

Large doses >600mg/day8

(sensitive [non-tolerant] individuals may experience effects 
at lower doses; tolerance develops in long-term users)

Anxiety
Insomnia
Psychomotor agitation
Excitement
Rambling speech
Delirium
Psychosis
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■■ The potential effects of caffeine on the metabolism of other drugs, as well as the 
potential to induce a caffeine withdrawal syndrome, should always be considered 
before substituting caffeine-free drinks.

Caffeine intoxication

The DSM-519 defines caffeine intoxication as the recent consumption of caffeine, 
usually in excess of 250mg, accompanied by five or more of the symptoms in 
Box 12.1.

In caffeine intoxication, these symptoms cause significant distress or impairment in 
social, occupational or other important areas of functioning and are not due to a general 
medical condition or better accounted for by another mental disorder (e.g. an anxiety 
disorder).

Caffeine abuse or dependence as a clinical syndrome has been reported3 and caffeine 
use disorder and caffeine withdrawal are both DSM-5 diagnoses.

Table 12.3  Interactions with caffeine.

Interacting substance Effect Comments

CYP1A2 inhibitors:
Oestrogens
Cimetidine
Fluvoxamine (may decrease 
caffeine clearance by 80%)15

Disulfiram

Reduce caffeine clearance Effects of caffeine may be prolonged or 
increased

Adverse effects may be increased

May precipitate caffeine toxicity

Cigarette smoke* CYP1A2 inducer – increased 
caffeine metabolism6

Smokers may require higher doses of caffeine 
to gain desired effects6

Lithium High doses of caffeine may 
reduce lithium levels

Caffeine withdrawal may cause a lithium level 
rise16

MAOIs May enhance stimulant CNS 
effects

Clozapine Caffeine may increase clozapine 
plasma concentrations by up to 
60%17

Thought to be via competitive inhibition of 
CYP1A2. Other drugs affected by 
caffeine-induced inhibition of the enzyme 
include olanzapine, imipramine and 
clomipramine.

SSRIs Large doses of caffeine may 
increase risk of serotonin 
syndrome18

Benzodiazepines Caffeine may act as an antagonist Caffeine reduces the efficacy of  
benzodiazepines8

* Vaping has no effect on CYP1A2 function.
CNS, central nervous system; MAOIs, monoamine oxidase inhibitors.
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So-called energy drinks contain large amounts of caffeine along with sugar, vitamins 
and a number of other ingredients such as guarana and taurine. There is some evidence 
that these drinks can improve attention and short-term memory.20 Marketing is tar-
geted at adolescents and young adults, some of whom consume large volumes of these 
drinks and seem to be particularly vulnerable to developing signs and symptoms of 
caffeine intoxication. Symptoms of anxiety and depression, frank suicidal behaviour 
and seizures have been associated with use of these products by young people.21–23 
When combined with alcohol, aggressive behaviour may result.24 Excessive intake may 
lead to acute psychosis25,26 or mania.27

Effects of caffeine on different disorders

Schizophrenia

■■ Patients with schizophrenia often consume large amounts of caffeine-containing 
drinks1 and they are twice as likely as controls to consume >200mg caffeine/day.6

■■ Caffeine-containing drinks may be used to relieve dry mouth (as an adverse effect of 
some antipsychotic drugs), for the stimulant effects of caffeine (to relieve dysphoria/
sedation/negative symptoms)6 or simply because coffee/tea drinking structures the 
day or relieves boredom.

■■ Schizophrenia may increase sensitivity to drug-related cues.6

■■ Moderate caffeine intake may improve cognitive and negative symptoms in 
schizophrenia.28,29

■■ Large doses of caffeine can worsen psychotic symptoms6,30 (in particular elation and 
conceptual disorganisation) and result in the prescription of larger doses of antipsy-
chotic drugs.

■■ The removal of caffeine from the diets of chronically disturbed (challenging 
behaviour) patients may ultimately lead to decreased levels of hostility, irritability 
and suspiciousness31 although this may not hold true in less disturbed 
populations.32

■■ Caffeine cessation may be of benefit in clozapine-resistant schizophrenia.33

Box 12.1  Symptoms of caffeine intoxication

■■ Restlessness ■■ Gastrointestinal disturbance
■■ Nervousness ■■ Muscle twitching
■■ Excitement ■■ Rambling flow of thought and speech
■■ Insomnia ■■ Tachycardia or cardiac arrhythmia
■■ Flushed face ■■ Periods of inexhaustibility
■■ Diuresis ■■ Psychomotor agitation
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Mood disorders

■■ Caffeine may elevate mood through increasing noradrenaline release34 and modest 
caffeine consumption may protect against depression in those who do not have a pre-
existing mood disorder.35

■■ People with mood disorders are more likely to consume caffeine, particularly when 
depressed.16,36

■■ Depressed patients may be more sensitive to the anxiogenic effects of caffeine.37,38

■■ Excessive consumption of caffeine may precipitate mania.38,39

■■ Caffeine can increase cortisol secretion (gives a false positive in the dexamethasone-
suppression test),40 increase seizure length during electroconvulsive therapy41 and 
increase the clearance of lithium by promoting diuresis.42

Anxiety disorders

■■ Caffeine increases vigilance, decreases reaction times, increases sleep latency and 
worsens sleep quality; effects that may be more marked in poor metabolisers.

■■ May precipitate or worsen generalised anxiety and panic attacks;43 vulnerability to 
these effects may be genetically determined.11

■■ Effects are so marked that caffeine intoxication should always be considered when 
patients complain of anxiety symptoms or insomnia.

■■ Symptoms may diminish considerably or even abate completely if caffeine is avoided.44

■■ Patients with panic disorder consume much more caffeine than controls45 but the 
reasons for this are not clear. Greater consumption triggers panic attacks in those 
with panic disorder but not in other populations.46

Other disorders

Weak evidence supports the benefit of caffeine in attention deficit hyperactivity disorder 
(ADHD)47 and that high caffeine consumption may protect against late-life cognitive 
decline.48

Summary

■■ Caffeine is present in high quantities in coffee and some soft drinks, particularly 
energy drinks.

■■ The intake of caffeine may worsen psychosis and anxiety. Young people may be par-
ticularly vulnerable.

■■ Caffeine inhibits clozapine metabolism.
■■ Caffeine intoxication is characterised by psychomotor agitation and rambling 
speech.

■■ Caffeine may be associated with toxicity when co-administered with CYP1A2 inhibi-
tors such as fluvoxamine.

■■ Caffeine can enhance the reinforcing effects of nicotine and possibly other drugs of 
misuse.
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Nicotine

Nicotine is consumed by vaping or tobacco smoking and causes peripheral vasoconstriction, 
tachycardia and increased blood pressure.1 People with schizophrenia who smoke are 
more likely to develop the metabolic syndrome compared with those who do not 
smoke.2 Alongside nicotine, cigarettes also contain tar (a complex mixture of organic 
molecules, many carcinogenic), a cause of cancers of the respiratory tract, chronic 
bronchitis and emphysema.3 Electronic cigarettes and vaping devices contain only nico-
tine (along with some necessary excipients), which has very limited toxicity and is not 
thought to be carcinogenic. Vaping is thus preferred for all smokers, albeit with some 
reservations in regard to quality control of content and the so-called re-normalisation 
of smoking. Vaping is not without risk but this is a complex area beyond the scope of 
this book.

Nicotine is highly addictive and vulnerability to nicotine addiction may be geneti-
cally determined.4 People with mental illness are 2–3 times more likely than the 
general population to develop and maintain a nicotine addiction.5 Chronic smoking 
contributes to the increased morbidity and mortality from respiratory and cardio-
vascular disease that is seen in this patient group. Nicotine also has psychotropic 
effects. Smoking can affect the metabolism (and therefore the efficacy and toxicity) 
of drugs prescribed to treat psychiatric illness6 (see ‘Smoking and psychotropic 
drugs’ in Chapter 11). Nicotine use may be a gateway drug to experimenting with 
other psychoactive substances.

Psychotropic effects

Nicotine is highly lipid-soluble and rapidly enters the brain after inhalation. Nicotine 
receptors are found on dopaminergic cell bodies and stimulation of these receptors 
leads to dopamine release.5 Nicotine may be used by people with mental health problems 
as a form of ‘self-medication’ (e.g. to alleviate the negative symptoms of schizophrenia 
or antipsychotic-induced dysphoria or for its anxiolytic effect7). Drugs that increase the 
release of dopamine reduce craving for nicotine. They may also, of course, worsen 
psychotic illness.

Nicotine improves concentration and vigilance,5 probably by enhancing the effects of 
glutamate, acetylcholine and serotonin.7

Effects of nicotine on different disorders

Schizophrenia

Before the introduction of vaping, 70–80% of people with schizophrenia regularly 
smoked cigarettes.8 Now both tobacco use and vaping are more common among 
people with psychosis.9,10 A 2024 study in the USA11 found that 28% of people with 
a first episode of psychosis used nicotine in one form or another – roughly double 
the rate of age-matched controls. In people with longer-standing psychosis in 2023, 
tobacco use was seen in just over 40% but use of any nicotine product was reported 
in around 70–80% (i.e. a prevalence no different from before the availability of vap-
ing devices).12
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This increased tendency to use nicotine predates the onset of psychiatric symptoms13 
and smoking might actually be a causal factor in schizophrenia.14 Possible explanations 
are as follows:15 (i) smoking causes dopamine release, leading to feelings of well-being 
and a reduction in negative symptoms;7 (ii) smoking alleviates some of the adverse 
effects of antipsychotics such as drowsiness and extrapyramidal side effects (EPSEs)5 
and cognitive slowing;16,17 (iii) smoking serves as a means of structuring the day (a 
behavioural filler); (iv) smoking arises as a result of a familial vulnerability;18 or 
(v) smoking may be used as a means of alleviating the deficit in auditory gaiting that is 
found in schizophrenia.19 Nicotine may also improve working memory and attentional 
deficits.20–22

Nicotinic receptor agonists may have beneficial effects on neurocognition,23,24 
although none is licensed for this purpose. Note though that cholinergic agonists may 
exacerbate nicotine dependence.25 Interestingly, the greater the occupancy of striatal D2 
receptors by antipsychotic drugs, the more likely the patient is to smoke.26 This may 
partly explain the clinical observation that smoking cessation may be more achievable 
when clozapine (a weak dopamine antagonist) is prescribed in place of a conventional 
antipsychotic. It has been suggested that people with schizophrenia find it particularly 
difficult to tolerate nicotine withdrawal symptoms6 (although some certainly can 
stop27). Switching to nicotine replacement therapy or vaping may thus be the preferred 
option.28,29 A switch from tobacco smoking to vaping has been shown to be well 
tolerated even in severe mental illness.30

Depression and anxiety

Moderate consumption of nicotine is associated with pleasure and a decrease in anxiety 
and feelings of anger.31 The mechanism of this anxiolytic effect is not understood. 
People who suffer from anxiety and/or depression are more likely to smoke32 and find 
it more difficult to stop.31,33 Nicotine itself might have antidepressant activity.34 Nicotine 
withdrawal can precipitate or exacerbate depression in those with a history of the ill-
ness,31 but cigarette smoking may directly increase the risk of depression.35 A 2020 
study suggested nicotine addiction and depression are independently linked.36 Some 
studies suggest that stopping smoking ultimately improves depression and anxiety.37,38 
A 2020 Cochrane review39 suggests smoking cessation is achievable in depressed 
smokers, but a later twin study found that depression made smoking cessation much 
less likely.40

Patients with depression are at increased risk of cardiovascular disease. By directly 
causing tachycardia and hypertension,1 nicotine may, in theory, exacerbate this prob-
lem. More importantly, smoking tobacco is a well-known independent risk factor for 
cardiovascular disease, probably because it hastens atherosclerosis. Vaping, while not 
carcinogenic, increases risk of cardiovascular disease.41

Attention deficit hyperactivity disorder (ADHD)

People with ADHD are relatively more likely to use nicotine products.42 Tobacco smoke 
contains monoamine oxidase inhibitors which may benefit ADHD symptoms.43 There 
is ample evidence of complex pharmacodynamic interactions between nicotine and 
stimulant drugs.44
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Movement disorders and Parkinson’s disease

By increasing dopaminergic neurotransmission, nicotine is thought to provide a protective 
effect against both drug-induced EPSEs and idiopathic Parkinson’s disease. Smokers are 
less likely to suffer from antipsychotic-induced movement disorders than non-smokers5 
and use anticholinergic drugs less often.6 Parkinson’s disease occurs less frequently in 
smokers than in non-smokers and the onset of clinical symptoms is delayed.5,45 This 
may reflect the inverse association between Parkinson’s disease and sensation-seeking 
behavioural traits, rather than a direct effect of nicotine.46 The protective effect may not 
be related to nicotine at all but rather to other compounds in tobacco smoke.47

Drug interactions

Polycyclic hydrocarbons in tobacco smoke are known to stimulate the hepatic microso-
mal enzyme system, particularly CYP1A2,7 the enzyme responsible for the metabolism 
of many psychotropic drugs. Smoking can lower the blood levels of some drugs by 
more than 50%.7 This can both affect efficacy and influence adverse effects and needs 
to be taken into account when making clinical decisions. The drugs most likely to be 
affected are clozapine,48 fluphenazine, haloperidol, chlorpromazine, olanzapine, many 
tricyclic antidepressants, mirtazapine, fluvoxamine and propranolol. Vaping has no 
effect on hepatic enzyme function. See ‘Smoking and psychotropic drugs’ in Chapter 11.

Smoking cessation and withdrawal symptoms

Withdrawal symptoms occur within 6–12 hours of stopping smoking and include 
intense craving, depressed mood, insomnia, anxiety, restlessness, irritability, difficulty in 
concentrating and increased appetite. Nicotine withdrawal can be misdiagnosed as 
depression, anxiety, sleep disorders and mania.49 Withdrawal can also exacerbate the 
symptoms of schizophrenia.6

See also ‘Nicotine and smoking cessation’ in Chapter 4.
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Chapter 13

Psychotropics in overdose

Suicide attempts and suicidal gestures are frequently encountered in psychiatric and 
general practice, and psychotropic drugs are often taken in overdose (Table 13.1). This 
section gives brief details of the toxicity in overdose of commonly used psychotropics. 
It is intended to help guide drug choice in those thought to be at risk of suicide, to give 
some indication of safe quantities to prescribe and to help identify symptoms of over-
dose. This section gives no information on the treatment of psychotropic overdose and 
readers are directed to specialist poisons centres. In all cases of suspected overdose, 
urgent referral to acute medical facilities is, of course, strongly advised.

Psychotropic drugs in special 
conditions

Table 13.1  Psychotropic drugs in overdose.

Drug or drug group
Toxicity in 
overdose*

Smallest dose likely to 
cause death Signs and symptoms of overdose

Antidepressants

Agomelatine1,2 Low No deaths reported. In early trials, 
800mg was maximum tolerated 
dose. EU SPC reports no serious 
effects from 2.45g overdose. A 
mixed overdose of 7.5g caused only 
drowsiness and mild tachycardia.

Sedation, agitation, stomach pains, 
dizziness

Brexanolone3 Not known No deaths reported. Two cases of 
accidental overdose due to pump 
malfunction.

Sudden loss of consciousness

(Continued )
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Table 13.1  (Continued )

Drug or drug group
Toxicity in 
overdose*

Smallest dose likely to 
cause death Signs and symptoms of overdose

Bupropion4–7 Moderate Around 4.5g, although largest 
overdose of 15g was not fatal.3,8

Tachycardia, seizures, QRS 
prolongation, QT prolongation, 
arrhythmia. Agitation and toxic 
psychosis also reported. Fatal 
serotonin syndrome may occur if 
taken with venlafaxine.9

Dextromethorphan 
and bupropion3

Probably 
moderate

Unclear. Bupropion inhibits 
metabolism of the 
dextromethorphan which may 
result in more severe/persistent 
overdose.

Bupropion: as above 
Dextromethorphan: nausea, vomiting, 
stupor, coma, respiratory depression, 
seizures, tachycardia, hyperexcitability, 
toxic psychosis

Duloxetine10–13 Low Unclear – no deaths from single 
overdose reported but involved in 
numerous mixed overdose deaths.

Drowsiness, bradycardia, hypotension 
May be asymptomatic

Esketamine14 Not known Unclear. No deaths reported. Predicted to mirror ketamine overdose 
including sedation, hypertension, 
tachycardia, respiratory depression.15

Ketamine16 Moderate Iatrogenic overdoses of up to 
50mg/kg IV are not usually fatal if 
prompt treatment is given. 
Mechanical ventilation may be 
required. Illicit overdose is rarely 
fatal unless other drugs present.15

Sedation, respiratory depression, 
hypertension, tachycardia

Lofepramine17,18 Low Unclear. Fatality unlikely if 
lofepramine taken alone.

Sedation, coma, tachycardia, 
hypotension

MAOIs17,19–21

(not moclobemide)
High Phenelzine – 400mg

Tranylcypromine – 200mg
Tremor, weakness, confusion, 
sweating, tachycardia, hypertension

Mianserin22–24 Low Unclear but probably more than 
1000mg. Fatality unlikely if 
mianserin taken alone.

Sedation, coma, hypotension, 
hypertension, tachycardia, possible 
QT prolongation

Mirtazapine4,25–28 Low Fatality unlikely in overdose of 
mirtazapine alone. One death 
reported following overdose with 
990mg.29

Sedation. Even large overdose may be 
asymptomatic. Tachycardia/
hypertension sometimes seen. 
Agitation.

Moclobemide30,31 Low Unclear, but probably more than 
8g. Fatality unlikely if moclobemide 
taken alone.

Vomiting, sedation, disorientation

Reboxetine4,32 Low Not known. Fatality unlikely in 
overdose of reboxetine alone.

Sweating, tachycardia, changes in 
blood pressure

SSRIs18,33–36 Low Unclear. Probably above 1–2g. 
Fatality unlikely if SSRI taken alone.

Vomiting, tremor, drowsiness, 
tachycardia, ST depression. Seizures and 
QT prolongation possible. Citalopram 
most toxic of SSRIs in overdose28,37 
(coma, seizures, arrhythmia); 
escitalopram is less toxic.38,39
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Table 13.1  (Continued )

Drug or drug group
Toxicity in 
overdose*

Smallest dose likely to 
cause death Signs and symptoms of overdose

Trazodone11,40–43 Low Unclear but probably more than 
10g. Fatality unlikely in overdose of 
trazodone alone. Mortality rate 
about 1 in 10,000 overdose 
exposures.28

Drowsiness, nausea, hypotension, 
dizziness. Rarely QT prolongation, 
arrhythmia.

Tricyclics17,19,20,44

(not lofepramine)
High Around 500mg. Doses over  

50mg/kg usually fatal.
Sedation, coma, tachycardia, 
arrhythmia (QRS, QT prolongation), 
hypotension, seizures

Venlafaxine4,45–48

(desvenlafaxine 
causes similar effects 
but may be less 
toxic49)

Moderate Probably above 5g, but seizures 
may occur after ingestion of 1g

Vomiting, sedation, tachycardia, 
hypertension, seizures, acidosis, 
hypoglycaemia. Rarely QT 
prolongation, arrhythmia, 
rhabdomyolysis. Very rarely cardiac 
arrest/MI, heart failure.

Vilazodone50,51 Low Doses below 300mg are not fatal. 
No fatalities recorded in 714 
overdose exposures.28

Drowsiness, agitation, vomiting, 
seizures

Vortioxetine52 Low Unclear. An overdose of 250mg 
caused no symptoms.

Nausea, somnolence, diarrhoea, 
pruritis

Antipsychotics

Amisulpride53–55 Moderate Around 16g QT prolongation, arrhythmia, cardiac 
arrest

Aripiprazole56–58 Low Unclear. Fatality unlikely when 
taken alone.

Sedation, lethargy, GI disturbance, 
drooling

Asenapine59 Probably 
low

Unclear. No deaths from overdose 
reported. Oral absorption very 
limited.

Sedation, confusion, facial dystonia, 
benign ECG changes

Brexpiprazole3 Probably 
low

No information available Presumably agitation and nausea

Butyrophenones60–62

(e.g. haloperidol)
Moderate Haloperidol – probably above 

500mg. Arrhythmia may occur at 
300mg.

Sedation, coma, dystonia, NMS, QT 
prolongation, arrhythmia

Cariprazine63 Low EU SPC reports one (non-fatal) 
overdose of 48mg

Sedation, low blood pressure

Clozapine64,65 Moderate Around 2g, but very much lower in 
those not tolerant to its effects66

Lethargy, coma, tachycardia, 
hypotension, hypersalivation, 
pneumonia, seizures

Iloperidone67–69 Probably 
moderate

Unclear but probably more than 
500mg.

Potent effect on QT interval. 
Sedation, tachycardia, respiratory 
depression, hypotension likely

Lumateperone70 Probably 
low

No overdoses reported Presumably sedation and dizziness

(Continued )
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Table 13.1  (Continued)

Drug or drug group
Toxicity in 
overdose*

Smallest dose likely to 
cause death Signs and symptoms of overdose

Lurasidone71 Low Unclear. An overdose of 1360mg 
was not fatal.72 One study reported 
no deaths in 821 overdose 
exposures.28

Very limited information. Minimal 
effect on QT interval.

Olanzapine64,73–76 Moderate Unclear. Fatal outcomes have been 
reported for acute overdoses as low 
as 450mg.

Lethargy, confusion, myoclonus, 
myopathy, hypotension, tachycardia, 
delirium. Possibly QT prolongation.

Olanzapine and 
samidorphan3

Moderate Unclear. An overdose of 
110mg/110mg was not fatal. 
Possible altered risk of fatality in 
opioid overdose due to opioid 
blockade.

As for olanzapine

Phenothiazines60,77–79

(e.g. chlorpromazine, 
fluphenazine)

Moderate Chlorpromazine 5–10g Sedation, coma, tachycardia, 
arrhythmia, pulmonary oedema, 
hypotension, QT prolongation, 
seizures, dystonia, NMS

Pimavanserin80 Not known No overdoses reported but 
pimavanserin prolongs QT interval 
in clinical doses.

Probably QT prolongation and 
arrhythmia. ?Nausea, vomiting, 
confusion.81

Quetiapine28,64,82,83 Moderate Unclear. Probably more than 5g. 
Fatalities can occur in single 
substance overdose.

Lethargy, delirium, tachycardia, QT 
prolongation, respiratory depression, 
hypotension, rhabdomyolysis, NMS

Risperidone64,84,85

(assume the same for 
paliperidone)

Low Unclear. Fatality rare in those taking 
risperidone or paliperidone alone.

Lethargy, dystonia, tachycardia, 
changes in blood pressure, QT 
prolongation. Renal failure with 
paliperidone.

Ziprasidone86–91 Low Around 10g. Fatality unlikely when 
taken alone.

Drowsiness, lethargy, QT 
prolongation, Torsades de pointes

Mood stabilisers

Carbamazepine92–94 Moderate Around 20g, but seizures may 
occur at around 5g; an overdose of 
44g was not fatal.

Somnolence, coma, respiratory 
depression, ataxia, seizures, 
tachycardia, arrhythmia, electrolyte 
disturbance

Lamotrigine95,96 Low At least 4g. Two deaths reported – 
one after 4g, the other after 7.5g, 
but overdoses of >40g have not 
proved fatal.

Drowsiness, vomiting, ataxia, seizures, 
tachycardia, dyskinesia, QT 
prolongation

Lithium97–99 Moderate Chronic toxicity probably more 
dangerous but single overdose is 
occasionally fatal. Six acute 
overdose deaths recorded in UK 
2005–2012.100

Nausea, diarrhoea, tremor, confusion, 
weakness, lethargy, seizures, coma, 
cardiovascular collapse, bradycardia, 
arrhythmia, heart block, renal failure

Valproate101–105 Moderate Unclear but probably more than 
20g. Doses over 400mg/kg cause 
severe toxicity.

Somnolence, coma, cerebral oedema, 
respiratory depression, blood 
dyscrasia, hypotension, hypothermia, 
seizures, electrolyte disturbance 
(hyperammonaemia)
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Table 13.1  (Continued)

Drug or drug group
Toxicity in 
overdose*

Smallest dose likely to 
cause death Signs and symptoms of overdose

Others

Benzodiazepines106–108 Low Probably more than 100mg 
diazepam equivalents. Often 
involved in fatal mixed overdose 
but can be fatal when taken alone. 
Alprazolam is most toxic.

Drowsiness, ataxia, nystagmus, 
respiratory dysarthria, depression, 
coma

Buspirone28 Low Limited data. Deaths not reported. Not known

Daridorexant3 Not known No overdoses reported. In trials, 
200mg was maximum dose.

Not known. Likely increased 
somnolence, muscle weakness, 
cataplexy-like symptoms, headache.

Lemborexant3 Not known No overdoses reported. In trials, 
75mg was maximum dose.

Not known. Likely increased 
somnolence.

Methadone109–111 High 20–50mg may be fatal in 
non-users. Co-ingestion of 
benzodiazepines increases toxicity.

Drowsiness, nausea, hypotension, 
respiratory depression, coma, 
pulmonary oedema, constricted 
pupils, rhabdomyolysis

Modafinil112–114 Low Unclear, but no fatalities reported. 
Overdoses of >6g have not caused 
death.

Tachycardia, insomnia, agitation, 
anxiety, nausea, hypertension, 
dystonia

Pitolisant115 Not known No overdoses reported. In trials, 
216mg was maximum dose.

Probably QT prolongation, headache, 
insomnia, irritability, nausea, 
abdominal pain

Pregabalin116–118 Low Often involved in fatal mixed 
overdose (e.g. with opiates) but can 
be fatal when taken alone. One 
overdose of 8.4g caused 
unconsciousness and coma.

May be asymptomatic. Sedation and 
coma may occur

Solriamfetol3 Not known No overdoses reported. In trials, 
1200mg was maximum dose.

Probably hypertension, tachycardia, 
QT prolongation

Suvorexant114,119 Low Unclear. No deaths reported. An 
overdose of 100mg caused 
enhanced sedation.

Sedation, vomiting

Zolpidem120–122 Low Unclear. Probably >200mg, but an 
overdose of 9g was not fatal. 
Fatality rare in those taking 
zolpidem alone.

Drowsiness, agitation, respiratory 
depression, tachycardia, coma, absent 
brainstem reflexes

Zopiclone106,123,124 Low Unclear. Probably >100mg. Fatality 
rare in those taking zopiclone alone.

Ataxia, nausea, diplopia, drowsiness, 
coma

* High = less than 1 week’s supply likely to cause serious toxicity or death.
Moderate = 1–4 weeks’ supply likely to cause serious toxicity or death.
Low = death or serious toxicity unlikely even if more than 1 month’s supply taken.
GI, gastrointestinal; IV, intravenous; MAOIs, monoamine oxidase inhibitors; MI, myocardial infarction;  
NMS, neuroleptic malignant syndrome; SPC, summary of product characteristics.
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Driving and psychotropic medicines

Everyone has a legal duty to drive safely and in almost all countries drivers are legally 
responsible for accidents they cause, whether or not they are under the influence of 
drugs or alcohol.1

Many factors have been shown to affect driving performance. These include age, 
gender, personality, physical and mental state and being under the influence of alcohol, 
prescribed medicines, street drugs or over-the-counter medicines.2,3 Studying the effects 
of any of these individual factors in isolation is extremely difficult. Some studies have 
attempted to categorise medicinal drugs according to how they affect driving perfor-
mance,4 and some have assessed the effect of medication on tests such as response time 
and attention,5 but these tests do not directly measure ability to drive.

As many as 10% of people killed or injured in road traffic accidents (RTAs) are taking 
psychotropic medication (Table 13.2).5 Patients with personality disorders and alcoholism 
have the highest rates of motoring offences and are more likely to be involved in acci-
dents.5 In most countries, people whose driving ability may be impaired through their ill-
ness or prescribed medication are required to inform their motor insurer. Failure to do so 
is considered to be ‘withholding a material fact’ and may render the insurance policy void.

Effects of mental illness

In the UK, severe mental disorder is a so-called ‘prescribed disability’ for the purposes 
of the Road Traffic Act 1988.6 Regulations define mental disorder as including mental 
illness, arrested or incomplete development of the mind, psychopathic disorder or 
severe impairment of intelligence or social functioning. There is an assessing fitness to 
drive guide.7 Among physical conditions commonly seen in mental illness, licence 
restrictions may also apply to people with diabetes, particularly if treated with insulin 
or if there are established micro- or macrovascular complications. In the USA, regula-
tions related to driving and mental health disorders vary somewhat from state to state 
(see US Department of Motor Vehicles website [www.dmvusa.com] for each state).

Many people with early dementia are capable of driving safely.8,9 In the UK, all driv-
ers with new diagnoses of Alzheimer’s disease and other dementias must notify the 
Driver and Vehicle Licensing Agency (DVLA).8 The doctor may need to make an imme-
diate decision on safety to drive and ensure that the DVLA is notified.10 There are no 
data to support ongoing driving assessments as a way of maintaining driving ability or 
improving road safety of drivers with dementia.11,12 In the USA, some states mandate 
that doctors report a diagnosis of dementia but in others the issue may only arise on 
licence renewal. Interestingly, states in which reporting is mandatory have a relatively 
lower rate of dementia diagnosis.13

Psychiatric medicines, driving and UK law

Most countries prohibit the use of a range of illicit substances when driving. In the UK 
drug–driving law gives threshold blood concentration for eight drugs associated with 
illicit use (with a zero tolerance approach – the threshold is set to reveal any recent use) 
and eight medicinal drugs.14 For the latter group, Table 13.3 gives the legal limit and 
expected plasma concentrations in clinical use.

http://www.dmvusa.com]
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Table 13.2  Psychotropics and driving.

Drug group Effect

Alcohol Alcohol causes sedation and impaired co-ordination, vision, attention and information 
processing. Alcohol-dependent drivers are twice as likely to be involved in RTAs and offences 
than licensed drivers as a whole,5 and a third of all fatal RTAs involve alcohol-dependent drivers.5 
Young drivers who use alcohol in combination with illicit drugs are particularly high risk.15,16

Antiseizure 
medications

Initial, dose-related adverse effects may affect driving ability (e.g. diplopia, ataxia and sedation). In 
most countries there are strict rules regarding epilepsy and driving that over-ride considerations of 
medication effects. Carbamazepine has minor adverse effects on driving.17,18 Lamotrigine may 
have limited effects on driving ability.19 Valproate may not increase the risk of RTAs.20

Antidepressants People who are prescribed an antidepressant have an increased risk of being involved in an 
RTA.21 SSRIs may have some advantages over TCAs but driving ability is still diminished compared 
with healthy individuals,22 suggesting that depression itself may make a major contribution.23,24 
SSRIs tend not to impair driving in healthy volunteers.25–27 In remitted patients on SSRIs, driving 
performance may likewise not be impaired.28 Initiation effects caused by mirtazapine diminish to 
an extent when it is given as a single dose at night but many people experience substantial 
hangover which can impair driving.29 Effects may disappear in chronic treatment.30 Trazodone 
also appears to impair driving ability31 – a review of 27 studies suggested that only trazodone 
among antidepressants afforded an increased risk of RTAs.32 Agomelatine and venlafaxine may 
actually improve driving performance.33 Vortioxetine has no effect.30 Intranasal esketamine seems 
to have no effect on driving ability 8 hours post-dose34 or the day after.35

Antipsychotics Sedation and EPSEs can impair co-ordination and response time.2 A high proportion of 
patients treated with antipsychotics may have an impaired ability to drive.36,37 One study found 
patients with schizophrenia taking atypical antipsychotics or clozapine performed better in 
tests of skills related to car driving ability than patients with schizophrenia taking FGAs,38 but 
25% of all patients were severely impaired with respect to driving skills. SGAs seem to cause 
less impairment than FGAs39 and are preferred.

Hypnotics and 
anxiolytics

Benzodiazepines cause sedation and impairment of attention, information processing, memory 
and motor co-ordination, and along with opiates are the medicines most frequently implicated in 
RTAs.32,40 When used as anxiolytics and hypnotics, benzodiazepines, zopiclone and zolpidem are 
associated with an increased risk of RTAs.40 There is some gender variation in the 
pharmacokinetics of zolpidem with females having higher drug plasma concentrations than males 
for any given dose; the driving ability of females may therefore be particularly impaired.3 Zolpidem 
may additionally be associated with automatism and ‘sleep driving’.41 Zaleplon and the newer 
hypnotics acting at melatonin or serotonin receptors have not been found to have any negative 
residual effects on driving ability.42,43 Orexin receptor antagonists (suvorexant and lemborexant), 
available in some countries, appear not to impair driving the day after being taken.44,45 There is 
some evidence that daridorexant impairs driving ability during the first few days of use.46

Lithium Lithium may impair visual adaptation to the dark2 but the implications for driving safety are 
unknown. Many patients treated with lithium can be shown to be unfit to drive19 although the 
exact contribution of lithium is difficult to determine. Elderly people who take lithium may be 
at increased risk of being involved in an injurious RTA.47 Lithium causes a greater degree of 
driving impairment than lamotrigine.39

Methylphenidate Some studies have demonstrated that reaction time is longer in patients with ADHD, which may in 
turn be associated with increased driving risks.48 Other studies have found that methylphenidate 
improved driving performance in adults with ADHD,49 again suggesting that illness may make a 
bigger contribution to fitness to drive than the specific pharmacology of the treatment.49

Opioids Opioids have major adverse effect on the risk of RTAs.50 Buprenorphine and methadone reduce 
driving ability at low doses in non-addicts.51

EPSEs, extrapyramidal side effects; RTAs, road traffic accidents; TCAs, tricyclic antidepressants.
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In regards to methadone, doses of up to 80mg a day generally give plasma levels 
below the UK legal limit.61 The legal limits listed here apply only to those who are law-
fully prescribed the drug in question – the driver may be subject to prosecution if it can 
be proved the drugs were taken illicitly.

Other medicines

Many psychotropics can impair alertness, concentration and driving performance. 
Medicines that block H1, α1-adrenergic or cholinergic receptors may be particularly 
problematic. Sedative antihistamines used in mental health conditions (promethazine, 
diphenhydramine) very probably impair driving ability.62 Effects are particularly 
marked at the start of treatment and after increasing the dose. Drivers must be made 
aware of any potential for impairment and are advised to evaluate their driving perfor-
mance at these times. They must stop driving if adversely affected.63 The use of alcohol 
will further increase any impairment.

Some antipsychotics and antidepressants lower the seizure threshold. In the UK, the 
DVLA advises this is taken into consideration when prescribing for a driver.

Medication-induced sedation

Many psychotropics are sedating. The more sedating a medicine is, the more likely it is to 
impair driving ability. Other medicines, either prescribed or bought over the counter, may 
also be sedative and/or affect driving ability (e.g. antihistamines5). One study found that 
89% of patients taking other psychotropics in addition to antidepressants failed a battery 
of ‘fitness to drive’ tests.64 Since the degree of sedation any individual will experience is very 
difficult to predict, patients prescribed sedating medicines should be advised not to drive if 
they feel sedated. In the UK it is the responsibility of the driver to ensure they are fit to drive.

UK DVLA

Duty of the driver

In the UK it is the legal responsibility of the licence holder or applicant to notify the 
DVLA of any medical condition that may affect safe driving. A list of relevant medical 
conditions can be found in the DVLA assessing fitness to drive guide.65

Table 13.3  Benzodiazepines concentration in normal dosing and the UK legal limit.

Drug/daily dose Range of concentrations reported Legal limit

Clonazepam 0.5–6.0mg52,53 5–80mcg/L 50mcg/L

Diazepam 5–30mg54 50–1000mcg/L 550mcg/L

Flunitrazepam 0.5–2.0mg55,56 10–20mcg/L 300mcg/L

Lorazepam 1–4mg57,58 10–70mcg/L 100mcg/L

Oxazepam 15–30mg59 250–600mcg/L 300mcg/L

Temazepam 10–20mg60 200–900mcg/L 1000mcg/L
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Duty of the prescriber

Make sure the patient understands that their condition may impair their ability to 
drive. If the patient is incapable of understanding, notify the DVLA immediately. 
Explain to the patient that they have a legal duty to inform the DVLA.

Note that the DVLA guidance specifies that patients under Section  17 of the 
1983 Mental Health Act must be able to satisfy the standards of fitness for their respec-
tive conditions and be free from any effects of medication that would affect driving 
adversely, before resuming driving. Very few patients will fulfil these criteria.

UK General Medical Council guidelines for prescribers66

■■ Patients who disagree with the diagnosis or the effect of the condition on their ability 
to drive should seek a second opinion and refrain from driving until this has been 
obtained.

■■ If the patient continues to drive while unfit, you should make every reasonable effort 
to persuade them to stop. This may include telling their next of kin if they agree you 
may do so.

■■ If they continue to drive, inform the DVLA. Tell the patient you are going to do this 
and write to the patient to confirm you have done so. Document the advice given 
clearly in the patient’s notes.
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Chapter 14

Working towards adherence

What is adherence?

The first clear statement about adherence comes from Hippocrates (460–377  bc), 
who vividly described non-adherence and linked it with poor outcomes. The World 
Health Organization (WHO) has described adherence as ‘the extent to which a per-
son’s behaviour  – taking medication, following a diet, and/or executing lifestyle 
changes – corresponds with agreed recommendations from a healthcare provider’.1 
In the UK, the National Institute for Health and Care Excellence (NICE) has, more 
succinctly, defined adherence as ‘the extent to which the patient’s action matches the 
agreed recommendations’.2

The more traditional notion of the patient ‘complying’ with the doctor’s orders seems 
patronising and to deny the agency of the patient.3 ‘Concordance’ is another term that 
has been used, which seems to refer to an agreement between the patient and the doctor. 
This is part of the notion of informed consent and is essential for a ‘prescribing partner-
ship’ with patients.4 But, as we know, agreement about a course of action does not 
necessarily guarantee that the action will happen. Thus ‘adherence’ will be used in this 
section to refer to the development of behaviours that will, it is hoped, result in better 
outcomes for our patients.

How common is non-adherence?

Large numbers of people, in most areas of medicine, do not seem to take their tablets 
very regularly – and so can be said to be partly or fully non-adherent. This is a phenom-
enon that arises in other clinical areas as well, such as psychological therapies. For 
people referred to psychotherapy services in the north of England, 34% did not attend 
for their first assessment session and, of those who did, only 57% subsequently attended 
the first treatment session.5

Prescribing psychotropics
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For chronic physical and mental disorders, the picture is not much better. Although 
76% of patients with several conditions reported adhering to medication, electronic 
monitoring suggested that, in fact, only 44% did so.6 Consistent with previous findings, 
a 2020 meta-analysis suggested that, overall, about 50% of people with mental health 
problems do not take their medication as prescribed.7 This, however, may be an over-
simplification. It is probable that a small proportion of patients are fully adherent, the 
majority are partially adherent to varying degrees, and a few never take any medication 
at all (of their own volition).8 These findings are not only characteristic of western 
medical culture, they are reflected in other parts of the world.9

Adherence rates also vary both over time and across settings. For example, 10 days 
after discharge from hospital, up to 25% of patients with schizophrenia are partially or 
completely non-adherent with oral treatment and this figure rises to 50% at 1 year and 
to 75% by 2 years.10 Other studies have reported 25.8% complete discontinuation of 
medication within 1 year of discharge from hospital.11 In some mental healthcare set-
tings, the rate of non-adherence may be as high as 90%.12 Diagnosis may also be signifi-
cant. An Austrian study found that significantly more patients with schizophrenia 
(66%) did not take their medication as prescribed, compared with patients with affec-
tive disorders (47%) or those with other psychiatric diagnoses (41%).13

A major issue is that poor adherence almost always occurs without the knowledge of 
the prescriber. In one study, prescribers identified only half of those who were non-
adherent.14 In another, 35% of patients referred for treatment of (apparently) refractory 
schizophrenia had sub-therapeutic plasma concentrations and many of them had 
plasma levels of zero.15

Impact of non-adherence

Medicines are only effective if taken at a therapeutic dose. And they are effective. A 20-
year follow-up study of 62 250 patients with schizophrenia reported a significantly 
lower suicide mortality during antipsychotic use compared with non-use.16 Antipsychotic 
use also decreased overall mortality.

Poor adherence to medication is a major risk factor for worse outcomes including 
relapse in people with schizophrenia,17–19 bipolar disorder20 and depression.21 Wider 
health benefits are also lost. Depressed patients who do not take an antidepressant have 
a 20% increased risk of an incident myocardial infarction compared with those who 
do.22

The serious consequences of non-adherence with medication may be mitigated by 
implementing routine monitoring. Data were collected as part of the National 
Confidential Inquiry into Suicide and Homicide by People with Mental Illness.23 This 
revealed that healthcare providers who had a policy regarding how to manage patients 
who are not taking their medication as prescribed had 20% fewer suicides than provid-
ers who did not have such a policy.23 Another reason that poorly adherent individuals 
do worse is that they may stop their medication abruptly and without monitoring (and 
without telling anyone). Abrupt cessation of almost all psychotropic drugs tends to 
worsen prognosis (see The Maudsley Deprescribing Guidelines).

One of the findings that clearly illustrate the benefits of adherence is the example of 
depot antipsychotic medications. They do not differ pharmacologically from their oral 
equivalents but have consistently been shown to result in lower rates of readmission to 
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hospital. The only difference is that with the depot preparations, adherence is, for a 
while at least, assured (and known about) – something which cannot be said for oral 
medications.

Improving adherence offers substantial possibilities for improving the outcomes from 
treatments. WHO comments that ‘increasing the effectiveness of adherence interventions 
may have far greater impact on the health of the population than any improvements in 
specific medical treatments’.1 We must also remember that medication is not the only effec-
tive treatment for psychosis. Although a meta-analysis24 and systematic review25 of such 
psychodynamic interventions (which included studies in unmedicated patients) confirmed 
the superiority of treatment with antipsychotics, the most recent systematic review of psy-
chosocial interventions for psychotic patients (with no or low-dose antipsychotics) found 
the effect of such interventions to be equal to treatment with antipsychotics.26 Cognitive 
behavioural therapy (CBT) for psychosis has been demonstrated to reduce certain symp-
toms, although its effect on quality of life does not seem to be significant.27 So – we cer-
tainly need better drugs, but we need also to improve adherence.

Factors affecting adherence7,28

Table 14.1 lists many of the factors that might affect adherence.
Clearly, not all of these factors necessarily fit into a single category. For example, 

poor understanding by the patient can either be due to poor health literacy and/or 
numeracy or can be due to deficiencies in communication by the doctor.

Assessing adherence29,30

Table 14.2 outlines methods of assessing medication adherence.
For some antipsychotics such as clozapine, olanzapine, aripiprazole and risperidone, 

blood tests can be used to directly assess plasma levels. However, the plasma levels of 
these drugs attained with a fixed dose do vary, as do the therapeutic effects in individu-
als. It is therefore not possible to accurately determine partial non-adherence. That is to 
say, total non-adherence will be readily revealed (plasma level = zero) but partial and 
full adherence may be difficult to tell apart.

Table 14.1  Factors affecting adherence.

Illness-related Treatment-related Clinician-related Patient-related Environmental

Lack of 
motivation

Poor insight
Grandiose 

delusions
Cognitive deficit
Thought disorder
Forgetfulness
Disorganisation

Adverse effects
Dysfunctional beliefs
Inappropriate 

medication 
preparation or 
packaging

Dosing schedules31,32

Poor therapeutic 
alliance

Lack of follow-up
Limited consultation 

time
Poor provision of 

information and 
explanation

Denial
Poor insight
Comorbidities
Physical impairments
Poor literacy
Poor health literacy33

Poor understanding of 
treatment options

Disorganised 
environment

Family’s beliefs
Religious beliefs
Health beliefs
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Table 14.2  Assessing adherence.

Method Variables measured Advantages Disadvantages

Direct

Blood test Drug/metabolite plasma 
levels

Accurate Invasive

Costly

Inter-individual variations (e.g. 
fast and slow metabolisers)

Not reliable for all drugs (see text)

Only a result of zero can be 
definitively interpreted

Information only relevant for a 
very limited timeframe

No information about the 
patterns of medication-taking 
behaviour, levels of adherence or 
factors that may change 
adherence

Indirect

Pill count Number of missing tablets/
missed prescriptions

Simple to use (useful 
in clinical trials)

Labour-intensive in clinical 
practice
Substantial evidence that pill 
counts underestimate levels of 
non-adherence

Electronic database: 
clinical/pharmacy 
records

History of non-adherence 
(but generally with very little 
detail or formal assessment)
Pharmacy dispensing and 
collection records (e.g. 
medication possession 
ratio – MPR)

Readily accessible
Easy to identify 
non-adherent patients
Inexpensive
Non-invasive

Not reliable – only provides 
evidence for collection and 
possession of medication

Self-report Validated assessment scales 
(questionnaires) (e.g. 
Medication Adherence Rating 
Scale – MARS)

Easy to use
Inexpensive

Subject to reporting bias
Tendency to please clinicians
Massively overestimates 
adherence
Subjective

Electronic monitoring 
devices (e.g. 
Medication Event 
Monitoring 
System – MEMS)

Number of times medication 
container has been opened 
and (assumed) percentage of 
doses removed

Among the most 
accurate methods
Objective
Provides additional 
information on 
medication-taking 
behaviour

Expensive
Bulky containers
Not evidence for ingestion of 
medication – only of container 
opening
Patient feels under surveillance
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Monitoring adherence and assessing attitudes to medication

Psychiatrists generally prefer to use direct questioning over the use of more intrusive/
objective and elaborate methods of assessing adherence. Partly as a result non-adherence 
may go undetected.34 NICE recommends that the patient should be asked in a non-
judgemental way if they have missed any doses over a specific time period such as the 
previous week.35 Issues of forgetfulness aside, whether the patient takes medication or 
not will be, to a significant extent, determined by their views about medication and its 
perceived effect on their life and condition.

Rating scales and checklists can help the clinician to guide and structure a discus-
sion of what the patient thinks and feels about medication. The most widely used is the 
Drug Attitude Inventory (DAI),36 which consists of a mix of positive and negative 
statements about medication; 30 statements in its full form and 10 in its short form. 
The patient completes it by simply agreeing or disagreeing with each statement. The 
total score is an indicator of the patient’s overall perception of the balance between the 
benefits and harms associated with taking medication, and therefore likely adherence. 
Attitudes to medication as measured in this way have been shown to be a useful pre-
dictor of adherence over time.37 Other checklists include the Rating of Medication 
Influences (ROMI) scale,38 the Beliefs about Medicines Questionnaire39 and the 
Medication Adherence Rating Scale (MARS).19

Enhancing medication adherence

Adherence to medication requires collaboration between the patient and the prescriber. 
NICE recommends that, as long as the patient has capacity to consent, their right not 
to take medication should be respected. If the prescriber considers that this decision 
may lead to harm, the reasons for the patient’s decision and the prescriber’s concerns 
should be recorded.

Adherence is a complex behaviour that is influenced by malleable underlying factors. 
Consequently, determinants of non-adherence can be modified through patient-specific 
and factor-focused interventions (Table  14.3). However, most adherence-enhancing 
interventions are not based on a sound theoretical framework and lack methodological 
rigour.40 Low-quality studies and their outcomes are often not duplicated in different 
settings. This phenomenon was also highlighted by the most recent Cochrane review of 
adherence interventions when they reported that only 11 studies out of 182 included 
papers had the lowest risk of bias.41

Strategies for improving adherence

Systematic reviews suggest that patient-specific interventions are more likely to enhance 
adherence in patients with serious mental disorders.42 NICE has reviewed the evidence 
for adherence over a range of health conditions and concluded that no specific interven-
tion can be recommended for all patients.

Note that few studies in this area specifically recruited non-adherent patients (the 
refusal rate in such patients is likely to be high) and the specific barriers to adherence 
are rarely identified. The small effect size seen in many studies may simply be a conse-
quence of this unfocused approach. An intervention mapping framework43 provides a 
way to connect determinants of non-adherence to evidence-based interventions.
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Medication-taking aids

‘Compliance aids’ are boxes that contain compartments that can accommodate up to 
four doses of multiple medicines each day. These may be helpful in patients who are 
clearly motivated to take medication but who are disorganised or who have cognitive 
deficits. But only 10% of non-adherent patients say that they simply forgot to take 
medication, so medication-taking aids are not a substitute for lack of insight or lack of 
motivation. Moreover, some medicines are unstable when removed from blister pack-
aging and placed in a compliance aid. These include oro-dispersible formulations which 
are often prescribed for non-adherent patients. In addition, medication-taking aids are 
labour-intensive (expensive) to fill, it can be difficult to change prescriptions at short 
notice and the process of filling of these devices is particularly error-prone.46 More 
sophisticated programmes of practical support, both electronic and in-person, have 
been shown to be effective.47

Depot/long-acting antipsychotics

Meta-analyses of clinical trials have shown that the relative and absolute risks of 
relapse with depot maintenance treatment were 30% and 10% lower, respectively, 
than with oral treatment.48,49 NICE recommends that depots are an option in patients 
who are known to be non-adherent to oral treatment and/or those who prefer this 
method of administration. However, it is worth remembering that switching a non-
adherent patient from oral antipsychotics to a long-acting injectable formulation does 
not address the underlying reasons driving that non-adherence. This has been high-
lighted by a recent systematic review that reported a rate of discontinuation of above 
50% in those who had been prescribed second-generation depots.50 So long-acting 
antipsychotics do not stop non-adherence but they do prevent sudden cessation of 
medication and its consequences (all depots provide a slow decline in plasma levels). 

Table 14.3  Interventions for non-adherence.44

Intentional non-adherence Unintentional non-adherence

Psychoeducation is the foundation for all adherence interventions, but 
without behaviour-changing components it is not overwhelmingly 
effective. Provides both verbal and written information.

Motivational interviewing for goal-setting
Adherence therapy for exploring dysfunctional beliefs about 

medication or the illness, providing information and goal setting. It 
requires more time and multiple sessions.

Cognitive behavioural therapy to eradicate or control the residual 
symptoms that prevent adherence. To address dysfunctional beliefs 
about treatment.

Cognitive remediation to help with cognitive deficit in psychotic 
patients and thought disorder

Mindfulness to help with symptoms
Monitor adverse effects regularly and periodically
Therapeutic alliance – a non-judgemental clinician allows patients to 

honestly disclose their thoughts and beliefs about medication
Family intervention – psychoeducation and family therapy

Simplify dose regimen – reduce 
number of medications and/or 
frequency of administration

Dispensing interventions – 
medication-taking aids

EAM (electronic adherence 
monitoring) – evidence for this is 
weak45

Pairing-up medication – taking with a 
daily activity (e.g. having breakfast, 
brushing teeth or before bedtime)

Use technology – messaging service, 
email and telephone reminders

Pharmacy interventions for those 
with physical impairment (e.g. 
opening bottles)



Prescribing psychotropics 933

C
H

A
PT

ER
 1

4

Their use can also provide certainty about the level of adherence (the injection is either 
given or it is not). Depots are probably underused, for example a US study found that 
depot preparations were prescribed for fewer than one in five patients with a recent 
episode of non-adherence.51

An alternative to depots is the use of long-acting oral antipsychotics such as penfluri-
dol, which can be given weekly.52 Supervised administration obviates the need for injec-
tions but does not provide the same level of certainty over compliance given the facility 
that patients have demonstrated for disguising the taking of oral medication.

In the USA, Abilify MyCite is approved for use.53 This is a version of aripiprazole 
with a transmitting sensor embedded in the formulation which is able to confirm that 
a tablet has been taken. Evidence for its effectiveness is slim.54

Financial incentives

Controlled trials in a number of disease areas support the offer of financial incentives 
to enhance medication adherence. Paying people to take their medication is extremely 
controversial, though some clinicians have found this strategy to be effective. The effect 
could not be maintained in a randomised controlled trial (RCT) at 6- and 24-month 
follow-up after payments were stopped, and complete adherence was achieved in only 
28% of patients receiving the incentives.55 Other RCTs also have demonstrated a sig-
nificant increase in adherence during the trial and a decline at follow-up when pay-
ments had stopped.56 Offering financial incentives did not reduce patients’ motivation 
for treatment.57 A systematic review of acceptability of financial incentives for health-
related behaviours has raised concerns about the validity and reliability of these inter-
ventions given their methodological limitations.58

Psychological interventions

In physical medicine, medication adherence has been found to be associated with health 
beliefs and psychological variables, such as self-efficacy and locus of control.59 Family 
support is also positively related to medication adherence.

It is likely to be the same in psychiatry – but what can be done? One such interven-
tion  – called, at the time, ‘compliance therapy’  – was evaluated at the Maudsley 
Hospital.60 This was a pilot of a mixed intervention, consisting of active listening, cog-
nitive behavioural techniques, motivational interviewing and the provision of informa-
tion and explanation. This showed promising results in terms of increased adherence 
and reduced admission rates over the next 6 months. However, training for staff and 
supervision render it time-consuming. A subsequent replication did not show the same 
improvements,61 but also did not appear to have incorporated a training or supervisory 
element for those delivering the therapy. However, a trial of training in compliance 
therapy did seem to have an effect on the junior doctors involved, who felt that they 
were more aware of the drivers of non-adherence and of the importance of empathic 
listening and more able to understand why a patient might not take medication.62

One prerequisite for successful adherence to a treatment regimen should be that the 
patient understands the objectives of treatment, the options on offer and the rationale 
behind them. However, many – perhaps most – doctors have had no specific training in 
how to convey information and understanding to patients. Difficulties have been noted 
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to arise in cancer medicine regarding the benefits and risks of anti-cancer medications.63 
One must assume that we are likely to meet the same difficulties in psychiatry. We also 
need to consider that our patients may have a very different explanatory model for 
what is happening to them. For example, not so long ago, only just over a third of white 
English patients viewed schizophrenia as having a substantially biological origin.64 So 
our explanations for a person’s psychosis may not be as convincing to them – and their 
families – as we might imagine. One simple step that might help is to encourage patients 
with a serious medical illness to read their own notes; one study reported that this 
helped such patients to better understand why they were prescribed medications.65 
However, this begs the question of why they did not understand in the first place.

The range of practical interventions described in Table 14.3 – and, to a great extent, 
the psychological interventions contained in the original model of compliance ther-
apy – will need to be tailored to the needs of the individual patient. But this assumes 
that clinicians have an awareness of the issue, the requisite skills and the time available 
to use them. The current RCPsych curricula, although they refer to some of the psycho-
logical skills modalities mentioned, do not include the management of adherence as an 
issue in either the core curriculum or the general psychiatry curriculum.66

Conclusion

Establishing and maintaining adherence is a quintessentially biopsychosocial activity. It 
is central to the practice of medicine and, hence, to psychiatry. It demands both an 
awareness of the problem, a knowledge of practical strategies for its improvement and 
a repertoire of psychological skills. The neglect of this area of therapeutics in training 
should not deter prescribers from recognising non-adherence and taking active steps to 
manage it. An initial gambit might be, at the end of any first prescription, to ask our-
selves ‘What have I done to help this patient take this medication?’ and to record this 
answer as part of the care plan, as a reminder to ourselves and our colleagues that this 
issue needs our conscious, structured and regular attention.
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Restarting psychotropic medications after a period 
of non-compliance

When a patient is admitted to hospital it is often because they have been non-compliant 
with their medications for some time before admission. The clinical question of whether 
to restart the medication and at which dose is a complex one. The risk of withdrawal 
symptoms and relapse must be balanced against the risk of adverse drug reactions when 
medications are reintroduced too quickly. There is little published evidence on this area, 
with most guidance (often of undeclared provenance) coming from manufacturers. The 
guidance below should be followed with caution.

Summaries of product characteristics (SPCs) and other formal, regulatory documents 
tend not to deal with the issue of restarting medication. Official patient information 
leaflets sometimes give detailed advice. These leaflets are unanimous in advising that on 
no account should a double dose be given to make up for a missed dose. However, the 
vast majority of leaflets advise only on what to do if a single dose has been missed. 
Some leaflets advise taking the missed dose later (providing it is not too close to the 
next dose), whereas others recommend skipping the missed dose altogether and starting 
again with the next dose.

In the event that more than one dose has been missed, the first question to ask is 
whether or not this is the appropriate drug for a patient to be taking. Poor compliance 
often indicates some dissatisfaction on the part of the patient. If it is a drug with a short 
half-life or one that requires lengthy re-titration, it may not be appropriate to restart 
prescribing for a patient who is frequently non-compliant. Similarly, if a patient is 
intoxicated with alcohol or drugs, it may not be sensible to restart medication at that 
time. Efforts should be made to find out if there are any particular reasons for non-
compliance. Where poor adherence is a result of factors other than tolerability, consider 
the use of a long-acting injection (although these are only used, officially at least, in 
schizophrenia and schizoaffective disorder).

When considering whether to restart the drug at the same dose as before or to re-titrate 
from a lower dose, the time since the last dose is vitally important. If more than a week or 
two has passed, then all drugs will probably need to be restarted as if it is new treatment 
(although for many drugs that do not require titration this might mean starting back on the 
same dose as before). Exceptions include long-acting depot formulations and oral drugs 
with long half-lives such as aripiprazole, cariprazine and penfluridol. With these, there is a 
need to reload if the gap in treatment is very long, although shorter gaps (<2 weeks) might 
be managed by giving the usual dose and then reverting to the original dosing schedule.

Lamotrigine must be considered separately from all other psychotropics because it 
has been associated with life-threatening cutaneous reactions, especially with high ini-
tial doses. The manufacturer’s product information advises that if five half-lives have 
elapsed since the last lamotrigine dose was given, lamotrigine should be titrated as if 
for the first time. The half-life in healthy subjects on no other medication is around 33 
hours. This is affected by other medications and is approximately 14 hours when given 
with glucuronidation-inducing drugs such as carbamazepine or phenytoin. The half-life 
is increased to approximately 70 hours when given with valproate. This means that the 
time before complete re-titration is necessary varies between 3 and 7 days, depending 
on other drugs co-prescribed.1

Table 14.4 summarises some very general recommendations. The drugs in the first 
column have specific safety issues that mean they require re-titration after the specified 
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length of time. The drugs in the middle column are thought to be safe because the maxi-
mum dose is usually no higher than the highest recommended starting dose. The drugs 
in the right-hand column are thought to be safe to restart at the prior dose because a 
similar drug appears in the middle column, because clinical experience suggests they are 
safe or because the risks associated with giving untitrated high doses are thought to be 
low. Some suggestions are obtained from EU regulatory documents (SPCs),2 while others 
are mere suggestions based on clinical experience. If the gap in oral treatment is longer 
than 2 weeks, start as if it is new treatment (noting the exceptions listed earlier).

References
1.	 Aurobindo Pharma-Milpharm Ltd. Summary of product characteristics. Lamotrigine 25mg tablets. 2024 (last accessed September 2024); 

https://www.medicines.org.uk/emc/product/4736/smpc.

2.	 EMC. Summaries of Product Characteristics. 2024 (last accessed September 2024); https://www.medicines.org.uk/emc/.

Table 14.4  Restarting medication up to 2 weeks after stopping oral treatment.

Drugs that require re-titration

Drugs that are usually 
safe for restarting at 
the previous dose

Drugs that are possibly 
safe for restarting at 
the previous doseDrug

Time after which 
re-titration must 
be performed

Further 
guidance

Clozapine 48 hours See section in 
Chapter 1

Acamprosate
Asenapine
Fluoxetine
Haloperidol
Isocarboxazid
Lofepramine
Methylphenidate
Phenelzine
Sulpiride
Tranylcypromine
Valproate

Antipsychotics (exceptions 
in column 1)
Carbamazepine (beware 
loss on enzyme induction)
Cholinesterase inhibitors
CNS stimulants
Disulfiram
Lithium (titration advised 
if renal function has 
changed)
MAOIs
Memantine
Naltrexone
Pregabalin
SSRIs

Lamotrigine 3–7 days See text

Methadone, 
buprenorphine

3 days See section in 
Chapter 4

Paliperidone 
long-acting 
injection

Depends on 
formulation

See section in 
Chapter 1

Aripiprazole 
long-acting 
injection

Depends on 
formulation

See section in 
Chapter 1

Quetiapine Suggest 1 week Tolerance to 
sedative and 
hypotensive 
effects may be 
lost

Risperidone Suggest 1 week Tolerance to 
hypotensive 
effects may be 
lost

Tricyclics Suggest 1 week Tolerance to 
sedative and 
hypotensive 
effects may be 
lost

MAOIs, monoamine oxidase inhibitors.

https://www.medicines.org.uk/emc/product/4736/smpc
https://www.medicines.org.uk/emc/
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Relational aspects of prescribing practice

This section provides clinicians with practically useful advice in the relational aspects 
of prescribing. Evidence exists for the importance of the doctor–patient relationship in 
improving treatment outcomes.1–3 The key factors that help develop, maintain and 
deepen the relationship include instilling trust and regard.4 Three concepts are impor-
tant here: object relations, memory and the treatment framework.

Object relations

This means how the individual views themselves and others around them. This view 
then influences how they process incoming data (e.g. what is happening in an inter-
action). This view of themselves has been determined from early experience. In 
essence it means that the present interaction may be experienced inaccurately 
through the prism of the past (another way to think of this experience is that this is 
the transference). This has implications for both the patient and the clinician. For 
example, if the patient has had early experience of uncaring parents, they will have 
greater difficulty in trusting the clinician. In turn, if the clinician’s early experience is 
of demanding parents who expected them to always get it right, a treatment-resistant 
patient may be a particular challenge for them. This object relations approach allows 
one to be aware of factors regarding the patient, the clinician and the clinician–
patient relationship.

Memory

Up to 95% of our goal-directed activities are executed unconsciously.5 Thus, the clini-
cian’s prescribing may be more influenced by procedural memory than their subjective 
view that they are using working memory (i.e. there is an illusion of the application of 
active thinking to solve the specificity of the present problem). By definition, procedural 
memory and the action flowing from this may not be best suited for a particular clinical 
situation. Acknowledging the unconscious influence on the present may help bring the 
conscious mind into play.

Treatment framework

This is using knowledge of the clinician’s usual way of working (e.g. following this 
edition of The Maudsley Prescribing Guidelines), and a knowledge of how they tend 
to personally apply these guidelines. Straying from the guidelines may be based on 
good clinical judgement but also it may indicate that there is some psychological fac-
tor influencing decision-making. Given this psychological factor may be unconscious, 
the ability to review ‘what one usually does’ is then a useful check on what may be 
happening in prescribing. For example, if the prescriber is able to think ‘I do not usu-
ally prescribe such a high dose of antipsychotic as a starting dose’ they may then be 
able to pose the question ‘Am I feeling very anxious to satisfy the demands of this 
patient?’ In effect they may then be able to catch themselves acting out (i.e. replacing 
thinking with behaviour) in the countertransference (in this case their great anxiety to 
satisfy the patient).
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Factors that may influence the patient’s use of and adherence 
to medication

How the individual views themselves, and others, will influence many aspects of a 
person’s behaviour. These issues include their personal and cultural beliefs, readiness to 
change, ambivalence, expectations of treatment, attachment style and treatment prefer-
ence. In addition, patients might use medication in countertherapeutic ways. We address 
each of these in turn in terms of their practical implications.6,7

Personal and cultural beliefs

The religious, cultural and socioeconomic contexts shape our beliefs around concepts 
of illness, health and disability.8 Adherence to treatments is affected by the patient’s 
subjective beliefs and averages roughly 50% in almost all conditions.9

Recommendation: When it comes to prescribing within a culturally diverse popula-
tion, prescribers need to reflect on their own cultural biases, enquire about the patient’s 
cultural beliefs, and work collaboratively with communities and families.10

Readiness to change

Patients’ motivation and readiness to change can affect treatment outcomes. Beitman 
et al.11 examined stages of change and response to medication in patients with panic 
disorder and found that readiness to change was associated with better outcomes. The 
transtheoretical model12 proposes that people move through different stages of change 
and that interventions must match the stage of readiness. This model can also be useful 
for the treatment of other mental health conditions including personality disorder.13

Recommendation: The clinician’s appreciation of the stages of change, and the work 
involved in lasting change, can increase compassion and avoid wrongly timed interven-
tions (including wrongly timed prescribing). A recovery-focused and patient-centred 
approach may help patients to understand entrenched patterns of behaviour, and to 
actively participate in behavioural change.

Ambivalence

Patients may worry about the safety of psychotropics, and mistrust clinicians. Further, 
symptoms may have an adaptive and protective function thus making them harder for 
the patient to relinquish. For example, a patient who has elicited care might be ambiva-
lent about getting better and losing this care. Recovery might portend, for example, 
confronting a difficult relationship or working through an intolerable loss.14

Recent advances in the field of neuropsychoanalysis suggest that unpleasurable feel-
ings at a biological level indicate that the patient’s underlying emotional needs are not 
being satisfied, serving as homeostatic ‘error signals’. It is not a surprise then that symp-
toms (associated with feelings states) can be stubbornly resistant to symptom-focused 
treatments when the patient’s basic emotional needs continue to be unmet.15

Recommendation: Exploring patients’ ambivalence towards medication and health-
care professionals, and their previous experiences of care, can deepen the therapeutic 
relationship and is crucial in understanding patients’ concerns. Understanding the 
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patient’s (often unconscious) underlying conflicts and motivations can explain symptom 
perseverance despite pharmacological endeavours. Acknowledgement of the 
patient’s ambivalence during the recovery process may help validate their experience, 
facilitate rapport and enable conversations that the patient might otherwise be reluc-
tant to approach.

Expectations of treatment: placebo and nocebo effect

Expectations of improvement or harm when taking medication exert a significant 
impact on treatment responses. The powerful ‘placebo’ response has been well described 
in medicine as a genuine psychobiological event.16 Conversely, expectations of harm are 
associated with negative treatment outcomes known as the ‘nocebo’ effect. Patients 
often expect harm from taking antidepressants, fearing dependence and loss of control 
of their emotions.17 Interestingly, patients who discussed adverse effects of antidepres-
sants with their doctors were reported less likely to discontinue therapy than patients 
who did not discuss them.18

Recommendation: These findings emphasise the need to use all the elements of the 
therapeutic relationship in the care of patients.19 Clinical management of the nocebo 
effect includes awareness and recognition, focusing on the treatment alliance, carefully 
naming and working through mistrust, and careful disclosure of potential drug-related 
adverse effects, while remaining honest and clear.20

Attachment style

Healthcare staff often represent attachment figures21 as they treat patients in times of 
need and distress. The attachment is particularly important when it comes to the man-
agement of long-term conditions. In one study, diabetic patients with dismissive attach-
ment had significantly worse glucose control than patients with preoccupied or secure 
attachment style, but the effect was mitigated by improved communication between 
doctors and patients.22,23

Concerns about rejection, abandonment, control and intimacy24 are likely to affect 
patients’ use of their medication. Patients with a dismissive attachment style may fear 
dependence on medication and services and not adhere to the prescribed interventions. 
Patients with a fearful-anxious attachment might need regular reassurance, while 
patients with a disorganised attachment might evoke disorganised and chaotic responses 
from healthcare staff.

Recommendation: Consider attachment patterns when prescribing. Particular atten-
tion and consistency are needed to deliver coherent and reliable care alongside pharma-
cological interventions.

Treatment preference

The chronic illness model encourages consideration of the patient’s treatment prefer-
ences. Research suggests that matching treatment to preference might improve out-
comes for patients with depression.25 An RCT matching patients to treatment preference 
for major depressive disorder concluded that patients had better outcomes on their 
preferred treatment.26 These observations might apply to other conditions.
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Recommendation: Consider treatment preference as one of the decision factors when 
prescribing.

Countertherapeutic use of medication

Medication (including overdose) may be used as a way of signalling submission, anger 
or helplessness. This is especially true in people who lack an emotional vocabulary and 
secure internal representations of benign care. Medication may become a way of self-
management, replacing more developmental coping strategies and relationships.

Recommendation: The clinician should consider the meaning of the emotional com-
munication and be curious about alliance ruptures and system failures (and therefore 
reflect on the clinician’s possible contributions to the rupture).

Summary – a checklist when prescribing

When faced with complex prescribing decisions, a checklist considering the discussed 
issues from the perspective of the patient, the clinician and the clinician–patient rela-
tionship may be helpful.

The patient factor

Q: ‘What is my patient’s story? What is my patient trying to communicate using words 
or, as important, through their actions in the here and now?’

Recommendation: A formulation of the patient’s underlying psychological difficul-
ties may help. This may include:

■■ Predominant relational pattern(s) – attachment style and relationship to care/
authority.

■■ Ambivalence about symptoms – underlying psychological investment in status quo.
■■ Meaning attached to medication and overall use of medication (including counter-
therapeutic use of medication).

The clinician factor

Q: ‘How do I feel in response to my patient and how does that influence the action I 
am considering taking (e.g. do I feel helpless, frustrated, incompetent, guilty in the face 
of the patient’s symptoms)? Am I prescribing to avoid unwanted feelings in my relation-
ship with my patient?’

Recommendation:

1	 The first step in identifying countertransference pressure is to recognise and accept it, 
without always resorting to immediate action.

2	 Self-review of practice. The clinician may ask:
■■ Am I working within relevant guidelines?
■■ Am I doing what I normally do (if not, am I being overly influenced by my 
countertransference)?

■■ Do I have strong feelings about this patient? Do I have no feelings about this 
patient? (Which would be also worth considering.)
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■■ Are any circumstances different, for example do I have managers or other colleagues 
or the patient’s family scrutinising me with this particular patient?

3	 Seek support. Use supervision with colleagues and ask support from other members 
of the multidisciplinary team. It is important to work closely with colleagues (includ-
ing pharmacists) to triangulate decisions when in complex prescribing dilemmas. 
Choosing to discuss a problem in supervision and outside of the heat of the consult-
ing room can clarify thinking.

The clinician–patient relationship

Q: ‘What might prescribing a medication – or not prescribing – come to represent in my 
relationship with my patient?’

Limited consultation time and cancelled clinics might reinforce feelings of rejection 
and abandonment. Non-adherence to medication or overdose of prescribed medication 
might be a sign of a rupture in the clinician–patient relationship and further explora-
tion can promote useful insights for patient and clinician.

Recommendation: Consider the meaning of medication in the context of the patient, 
the clinician and the clinician–patient relationship. Cultivate a pharmacotherapeutic 
partnership and set limits:24

■■ Reframe prescribing as a partnership, rather than a one-directional activity of the 
doctor.

■■ Provide, as much as possible, a stable and consistent consultation setting.
■■ Set therapeutic limits, confronting unrealistic expectations of care. (This includes 
maintaining a realistic humility around the limitations of psychopharmacology, and 
psychoeducating patients regarding what medications can and cannot achieve and 
their place in the overall journey to recovery and development.)

■■ Endorse a stance that can promote the pharmacotherapeutic alliance, characterised 
by emotional presence and warmth, good and honest communication, and support of 
the patient’s autonomy and agency. This includes shared decision-making and respect 
for the patient’s treatment preferences, when clinically indicated.

■■ Openly discuss overall recovery goals, target symptoms, duration of treatment and 
potential adverse effects, and address any associated anxieties.

■■ A clear agreement on treatment objectives, consistent with the overall care plan, and 
the respective responsibilities of doctor and patient can promote agency and 
strengthen the pharmacotherapeutic partnership.

■■ Collaborative crisis planning should be part of this, especially when there are risk 
concerns.
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Prescribing drugs outside their licensed indications 
(‘off-label’ prescribing)

A Product Licence is granted when regulatory authorities are satisfied that the drug 
in question has proven efficacy in the treatment of a specified disorder, along with 
an acceptable adverse effect profile, relative to the severity of the disorder being 
treated and other available treatments. Licensed indications are preparation-
specific, outlined in the SPCs, and may be different for branded and generic formu-
lations of the same drug.1 In the USA, product ‘labelling’ has a similar legal status 
to EU licensing.

The decision of a manufacturer to seek a Product Licence for a given indication is 
essentially a commercial one. Potential sales are balanced against the cost of conducting 
the necessary clinical trials. Drugs may be effective outside their licensed indications for 
different disease states, age ranges, doses and durations. The absence of a formal 
Product Licence or labelling may reflect the absence of controlled trials supporting the 
drug’s efficacy in these areas. In some cases (e.g. sertraline or quetiapine in generalised 
anxiety disorder [GAD]) there is sufficient evidence but a licence has not been sought 
by the manufacturer. Importantly, however, it is also possible that trials have been con-
ducted but have given negative or equivocal results.

Clinicians often assume that drugs with a similar mode of action will be similarly 
effective for a given indication. This may encourage the assumption that the official 
labelling for one drug indicates efficacy and safety of another, similar drug. However, 
apparently similar drugs may differ in respect to active metabolites and in regard to 
receptor affinity.

Prescribing a drug within its licence or labelling does not guarantee that the patient 
will come to no harm. Likewise, prescribing outside a licence does not mean that the 
risk–benefit ratio is automatically adverse. For example, sertraline and fluoxetine are 
no less effective for GAD than alternative, licensed drugs.2 Prescribing outside a licence, 
usually called ‘off-label’, does confer extra responsibilities on prescribers, who will be 
expected to be able to show that they acted in accordance with a respected body of 
medical opinion (the Bolam test)3 and that their action was capable of withstanding 
logical analysis (the Bolitho test).4 In the UK, both have effectively been superseded, or 
at least clarified, by the Montgomery vs Lanarkshire Health Board appeal case deci-
sion5 which stated:

An adult person of sound mind is entitled to decide which, if any, of the available 
forms of treatment to undergo, and her consent must be obtained before treatment 
interfering with her bodily integrity is undertaken. The doctor is therefore under a 
duty to take reasonable care to ensure that the patient is aware of any material risks 
involved in any recommended treatment, and of any reasonable alternative or vari-
ant treatments. The test of materiality is whether, in the circumstances of the particu-
lar case, a reasonable person in the patient’s position would be likely to attach 
significance to the risk, or the doctor is or should reasonably be aware that the par-
ticular patient would be likely to attach significance to it.

Thus, in the UK at least, the prescriber has a duty to make a patient aware of any 
material risks associated with the prescribing of any medicines and to outline 
alternatives.
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The General Medical Council allows doctors to prescribe off-label but only where 
the prescriber is satisfied that there is enough evidence or experience to support efficacy 
and safety.6

In the USA, it is lawful to prescribe off-label ‘within a legitimate health care 
practitioner–patient relationship’.7 Marketing of off-label use is forbidden but informa-
tion may be provided following an unsolicited request.8 Off-label prescribing represents 
a significant proportion of prescribing in mental health conditions in the USA.9,10 A 
similar degree of off-label prescriptions is seen in other countries.11–13

Off-label prescribing in psychiatry is less likely to be supported by a strong evi-
dence base than off-label prescribing in other areas of medicine.14 In psychiatry, 
small (underpowered) studies (with wide confidence intervals) often influence prac-
tice, particularly with respect to treatment-resistant illness (a great many examples 
can be found in this book). When these small studies are combined in the form of a 
meta-analysis, considerable heterogeneity is often found, suggesting publication bias 
(i.e. that some negative studies are not published). Treatments may therefore become 
incorporated into ‘routine custom and practice’ in the absence of robust evidence 
supporting efficacy and/or tolerability, and these treatments may sometimes con-
tinue to be used despite the findings of later, larger and more definitive negative 
studies and meta-analyses. An example of widespread off-label prescribing of a psy-
chotropic in non-mental health conditions is amitriptyline  – 93% of UK primary 
care prescriptions are off-label.15

The psychopharmacology special interest group at the Royal College of Psychiatrists 
published a consensus statement on the use of licensed medicines for unlicensed uses.16 
They noted that unlicensed use is common in general adult psychiatry, with cross-
sectional studies showing that up to 50% of patients are prescribed at least one drug 
outside the terms of its licence. They also note that the prevalence of this type of pre-
scribing is likely to be higher in patients under the age of 18 or over 65, in those with a 
learning disability, in women who are pregnant or lactating and in those patients who 
are cared for in forensic psychiatry settings. The main recommendations in the consen-
sus statement are summarised in Box 14.1.

Box 14.1  Recommendations before prescribing ‘off-label’

■■ Exclude licensed alternatives (e.g. they have proved ineffective or poorly tolerated).
■■ Ensure familiarity with the evidence base for the intended unlicensed use. If unsure, seek advice 
from another clinician (and possibly a specialist pharmacist).

■■ Consider and document the potential risks and benefits of the proposed treatment. Share this risk 
assessment with the patient, and carers if applicable. Document the discussion and the patient’s 
consent or lack of capacity to consent.

■■ If prescribing responsibility is to be shared with primary care, ensure that the risk assessment and 
consent issues are shared with the GP.

■■ Monitor for efficacy and adverse effects; start a low dose and increase slowly.
■■ Consider publishing the case to add to the body of knowledge.
■■ Withdraw any treatment that is ineffective or where emergent risks outweigh the benefits.

The more experimental the unlicensed use is, the more important it is to adhere to the above 
guidance.
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The advice is largely echoed by more recent publications from the American 
Psychiatric Association17 (who note that off-label prescribing should be reimbursed) 
and the Royal Australian and New Zealand College of Psychiatrists18 who emphasise 
shared decision-making and the presumption of capacity.

Examples of acceptable use of drugs outside their licences/labels

Table 14.5 gives examples of common unlicensed uses of drugs in psychiatric practice. 
These examples would all fulfil the Bolam and Bolitho criteria in principle. An exhaus-
tive list of unlicensed uses is impossible to prepare as the evidence base is constantly 
changing and because the expertise and experience of prescribers vary. A particular 
strategy may be justified in the hands of a specialist in psychopharmacology based in a 
tertiary referral centre but be much more difficult to justify if initiated by someone with 
a special interest in psychotherapy who rarely prescribes.

Note that some drugs do not have a UK licence for any indication. Two commonly 
prescribed examples in psychiatric practice are immediate-release formulations of 
melatonin (used to treat insomnia in children and adolescents) and pirenzepine (used 
to treat clozapine-induced hypersalivation). Awareness of the evidence base and doc-
umentation of potential benefits, adverse effects and patient consent are especially 
important here.

Table 14.5  Examples of common unlicensed uses of drugs in psychiatric practice.

Drug/drug group Unlicensed use(s) Further information

Second-generation 
antipsychotics

Psychotic illness other than 
schizophrenia

Licensed indications vary markedly, and 
in most cases are unlikely to reflect real 
differences in efficacy between drugs.

Clozapine Bipolar disorder Substantial evidence to support efficacy 
when standard treatments have failed to 
control symptoms

Cyproheptadine Akathisia Some evidence to support efficacy in 
this distressing and difficult to treat 
adverse effect of antipsychotics

Fluoxetine/sertraline Generalised anxiety disorder Substantial supporting evidence

Ketamine (racemate) Refractory depression Substantial evidence with both racemate 
and S-isomer

Melatonin (circadin) Insomnia in children Licence covers adults >55 years only.
Probably preferable to unlicensed 
formulations of melatonin.

Naltrexone Self-injurious behaviour in people 
with learning disabilities

Limited evidence base
Acceptable in specialist hands

Sodium valproate Treatment and prophylaxis of 
bipolar disorder

Established clinical practice
Evidence from other valproate 
preparations
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The Mental Health Act in England and Wales

The 1983 Mental Health Act (MHA) as amended by the 2007 MHA is the legislation 
within England and Wales that provides the framework for detaining and treating peo-
ple with mental disorder in hospital. It also allows for the supervision of people in the 
community. Mental health law as it pertains to other countries is not covered in this 
book. The guidance here provides a quick summary of the sections that prescribers are 
likely to come across in their day-to-day work (Box 14.2). It is not an exhaustive list. 
The Act has a statutory Code of Practice for practitioners and Chapter 25 of the Code 
provides detailed guidance on the treatment rules of the Act.1 The MHA can be accessed 
at www.legislation.gov.uk.

The power to treat under S58 is only for treatment of mental disorder. Physical treat-
ment (generally) is governed by the normal rules of consent or, if the person lacks 
capacity, the authority of the Mental Capacity Act.

The Responsible Clinician (RC) is usually the patient’s consultant.
For the first 3 months of detention, the RC may give medication with or without 

consent to a person under one of the detention sections named for the treatment of their 
mental disorder. Thereafter, the patient’s consent or a second opinion must be sought. 
The 3 months’ countdown starts when medication for mental disorder is first adminis-
tered while the patient is detained. This includes a patient detained under S2 who is 
then, without a break, detained under S3. For practical purposes the 3-month rule is 
usually calculated from the date of first detention.

Box 14.2  Civil and forensic detention sections

Section 2 Admission for assessment which lasts for up to 28 days

Section 3 Admission for treatment which may last up to 6 months and is renewable

Section 36 Remand to hospital for treatment

Section 37 Hospital Order made by the courts (runs like an S3)

Notional 37 Treat as if subject to S37. This term is used informally under a number of different 
circumstances. One example is where a patient was previously detained under S47/49 and their 
restriction order expires.

Section 38 Interim Hospital Order

Section 41 Restriction order: an order made by the Crown Court restricting discharge. Accompanies S37 
and is written as S37/41.

Section 47 Transfer to hospital of prisoners

Section 49 A restriction order which usually accompanies S47 (written as S47/49)

Section 48 Applies to unsentenced prisoners in need of urgent treatment and is accompanied by S49 
(written as S48/49)

Section 58 Treatment requiring consent or a second opinion
Please note in law it is the Responsible Clinician (RC) who is accountable for the 
operation of S58

http://www.legislation.gov.uk
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If a patient consents to treatment, the RC completes a form T2. If a patient has not 
given consent or has not got the capacity to consent, a Second Opinion Appointed 
Doctor (SOAD) is called. The SOAD then completes a form T3.

A copy of the forms T2 and T3 should be kept with the patient’s medication chart as 
recommended in paragraph 25.75 of the Code of Practice.1

Completion of forms T2 and T3

The following should be stated on the forms:

■■ The name of the drug or the class of drug.
■■ If the class of drug is stated, the number of drugs allowed at any one time.
■■ The route of administration.
■■ The maximum dosage with reference to BNF guidance.

For example: Antipsychotic,second generation 1 oral within B( )× NNF maximum
 dose limits.

For a patient who has capacity and is consenting to treatment and is only willing to 
take a particular drug, it is appropriate for the RC to write the name of the drug instead 
of the name of the class of drug on the T2.

For example: Olanzapine tablets only(oral) within BNF maximum ddose limits.

Psychotropics not found in the BNF may be written on a T2 or T3  with their 
indication.

For example: Melperone tablets oral up to a maximum of 25mg dai( )  lly for the treatment
 of  schizophrenia.

 

Non-psychotropics used for the treatment of mental disorder should be included on 
the T2 and T3, for example omega-3 fatty acids (fish oils) in schizophrenia. 
Antimuscarinics used to treat hypersalivation and the extrapyramidal side effects of 
antipsychotics should be included too.

Arranging and preparing for SOAD visits

The Code of Practice 25.51 states: ‘Clinicians should consider seeking a review by a 
specialist mental health pharmacist before seeking a SOAD certificate, particularly if 
the patient’s medication regime is complex or unusual.’

Statutory consultees

The SOAD should consult with two people before issuing a T3. One must be a nurse. 
The other must not be a nurse or a doctor. Both must have been involved with the 
patient’s treatment. These two people are known as statutory consultees. Mental health 
pharmacists can perform this role where they have been involved in any recent review 
of a patient’s medication.
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The Code of Practice 25.56 states:

Statutory consultees may expect to have a private discussion with the SOAD and to 
be listened to with consideration. Issues that the consultees may be asked about 
include, but are not limited to:

■■ the proposed treatment and the patient’s ability to consent to it;
■■ their understanding of the past and present views and wishes of the patient;
■■ other treatment options and the way in which the decision on the treatment 
proposal was arrived at;

■■ the patient’s progress and the views of the patient’s carers; and
■■ where relevant, the implications of imposing treatment on a patient who does not 
want it and the reasons why the patient is refusing treatment.

What is consent?

The Code of Practice 24.34 defines consent as:

… the voluntary and continuing permission of a patient to be given a particular 
treatment, based on a sufficient knowledge of the purpose, nature, likely effects and 
risks of that treatment, including the likelihood of its success and any alternatives to 
it. Permission given under any unfair or undue pressure is not consent.

For a patient to consent formally they must have the ‘capacity’ to make a decision.

What is capacity?

The Mental Capacity Act 2005 states that:

■■ People must be assumed to have capacity unless it is established that they lack 
capacity.

■■ People are not to be treated as unable to make a decision unless all practicable steps 
to help them do so have been taken without success.

■■ People are not to be treated as unable to make a decision merely because they make 
an unwise decision.

A patient is deemed to lack capacity if they cannot:

■■ Understand relevant information about the decision to be made; or
■■ Retain that information in their mind; or
■■ Use or weigh that information as part of the decision-making process; or
■■ Communicate their decision (by talking, using sign language or any other means).

The patient needs to fail on only one of the four points above to be deemed not to 
have capacity. Capacity may change over time so reassessment is important. A person 
may lack capacity about one decision but not about another.
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Section 62 urgent treatment

If after 3 months medication is needed urgently to treat a patient’s mental disorder and 
it is not covered by a T2 or T3, S62 may be applied.

The Code of Practice 25.38 states:

This applies only if the treatment in question is immediately necessary to:

■■ save the patient’s life;
■■ prevent a serious deterioration of the patient’s condition, and the treatment does 
not have unfavourable physical or psychological consequences which cannot be 
reversed;

■■ alleviate serious suffering by the patient, and the treatment does not have unfa-
vourable physical or psychological consequences which cannot be reversed and 
does not entail significant physical hazard; or

■■ prevent patients behaving violently or being a danger to themselves or others, and 
the treatment represents the minimum interference necessary for that purpose, 
does not have unfavourable physical or psychological consequences which cannot 
be reversed and does not entail significant physical hazard.

Each Trust should design a form for the clinician in charge of treatment (usually the 
consultant) to state what the treatment is, why it is immediately necessary and the 
length of treatment.

Section 132 duty of managers of hospitals to give information 
to detained patients

With regard to S132 and consent to treatment the Code of Practice 4.20 states:

Patients must be told what the Act says about treatment for their mental disorder. In 
particular they must be told: 

■■ the circumstances (if any) in which they can be treated without their consent – and 
the circumstances in which they have the right to refuse treatment;

■■ the role of second opinion appointed doctors (SOADs) and the circumstances in 
which they may be involved; and

■■ (where relevant) the rules on electroconvulsive therapy (ECT) and medication 
administered as part of ECT.

Electroconvulsive therapy (ECT)

Section 58a deals with ECT. Treatment for ECT is authorised on forms:

T4 For consenting adults 18 and over, may be written by the RC or SOAD

T5 For consenting patients under 18, to be written by SOAD only

T6 For patients who lack capacity, to be written by SOAD only
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All patients under the age of 18 who are to receive ECT, whether or not they are 
detained under the MHA, must have treatment authorised on a T5 or T6.

Patients who have the capacity to consent must not receive ECT unless they do con-
sent (in emergencies this can, however, be over-ridden under S62 of the Act). There is no 
3-month rule with regard to ECT and this also applies to medication given as part of 
ECT. Hence a form for ECT must always be in place regardless of the first date of 
detention. The forms should indicate the maximum number of treatments the patient is 
to receive (Code of Practice paragraph 25.23).

Community patients

Patients on a Community Treatment Order (CTO) should have treatment authorised on 
one of the following forms:

CTO11 Written by SOAD, after 1 month on a CTO, when the patient lacks capacity

CTO12 Written by the RC when the patient has capacity and is consenting to treatment, after 1 month on a CTO

There is no legal authority to give patients medication in the community if they 
refuse it.

Reference
1.	 Gov.UK. Code of practice: Mental Health Act 1983. 2017 (last accessed August 2024); https://www.gov.uk/government/publications/ 

code-of-practice-mental-health-act-1983#history.

https://www.gov.uk/government/publications/code-of-practice-mental-health-act-1983#history
https://www.gov.uk/government/publications/code-of-practice-mental-health-act-1983#history
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Site of administration of intramuscular injections

Table 14.6 gives the sites of administration formally permitted in the individual prod-
uct’s EU licence. Other routes and sites may be possible but pharmacokinetic analysis 
of administration via these sites is generally not available.

Table 14.6  Sites of administration of intramuscular injections.

Antipsychotic generic 
name and formulation Licensed site(s) of administration

Typical antipsychotic (FGA) depots

Bromperidol decanoate in 
sesame oil
(available in Belgium, 
Germany, Italy, Luxembourg 
and the Netherlands1,2)

Deep intramuscular injection into the gluteal muscle. SPCs in some countries 
recommend to alternate injections into the left and right sides to prevent pain 
at the injection site.3

Flupentixol decanoate in 
thin vegetable oil derived 
from coconuts

Deep intramuscular injection into the upper outer buttock (dorsogluteal) or 
lateral thigh (vastus lateralis).4

As with all oil-based injections it is important to ensure, by aspiration before 
injection, that inadvertent intravascular entry does not occur.5 This probably 
applies to dorsogluteal injections only; for all other sites where there are no 
major blood vessels close to the injection site, this is unnecessary.4

Fluphenazine decanoate in 
sesame oil

Deep intramuscular injection into the gluteal region.4

Has also been administered into the lateral surface of the thigh muscle but 
this is unlicensed. Administration into the deltoid is not recommended by 
manufacturer.6

In the USA, licensed to be used ‘intramuscularly or subcutaneously’. The site of 
administration is not specified. Drug leakage appears to be lower after SC 
injection than after intramuscular administration.7

Fluspirilene in vegetable oil8

(available in some EU 
countries, Canada, Argentina 
and Israel9)

Deep intramuscular injection into the gluteal muscle (intragluteal). Because of 
its microcrystalline form, irritation and inflammation symptoms may occur at the 
injection site. Manufacturer recommends to alternate between left and right 
gluteal muscles.3,10

Haloperidol decanoate in 
sesame oil

Deep intramuscular injection into the gluteal region.4 It is recommended to 
alternate between the two gluteal muscles.11 As the administration of volumes 
greater than 3mL is uncomfortable for the patient, such large volumes are not 
recommended.11,12

Can also be administered into the deltoid muscle according to the 
manufacturer.13 Although this is an unlicensed use, one trial suggests it is safe 
and effective.14

Perphenazine decanoate in 
sesame oil
(used in the Nordic countries, 
Belgium, Portugal and the 
Netherlands15)

Deep intramuscular injection.15,16 No other information available.
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Table 14.6  (Continued )

Antipsychotic generic 
name and formulation Licensed site(s) of administration

Perphenazine enanthate in 
sesame oil
(in clinical use in the Nordic 
countries, Belgium, Portugal 
and the Netherlands15)

Deep intramuscular injection into the gluteal region.15,17

Pipotiazine palmitate in 
sesame oil4

(variable availability)

Administration should be by deep intramuscular injection into the gluteal 
region.18

Zuclopenthixol decanoate 
in thin vegetable oil derived 
from coconuts

Deep intramuscular injection into the upper outer buttock (dorsogluteal) or 
lateral thigh (vastus lateralis).4 As with all oil-based injections it is important to 
ensure, by aspiration before injection, that inadvertent intravascular entry does 
not occur.19

Atypical antipsychotic (SGA) depots

Aripiprazole
Prefilled syringe for 
prolonged-release suspension

Gluteal muscle administration4

Gluteal injections should be alternated between the two gluteal muscles.
Deltoid muscle administration4,20

Deltoid injections should be alternated between the two deltoid muscles.20 The 
powder and vehicle vials and the prefilled syringe are for single use only.4

Aripiprazole lauroxil
Prefilled syringe for 
extended-release suspension

Intramuscular administration into the deltoid or gluteal (441mg dose only) 
muscle.4,21

Aripiprazole lauroxil 
nanocrystal dispersion
Prefilled syringe for 
extended-release suspension

Intramuscular injection into the deltoid or gluteal muscle.22 Not intended for 
repeat dosing. Given as a single dose to initiate treatment with aripiprazole 
lauroxil.22

Olanzapine pamoate 
monohydrate
Powder and vehicle for 
prolonged-release suspension

Olanzapine pamoate monohydrate should only be administered by deep 
intramuscular gluteal injection by a healthcare professional trained in the 
appropriate injection technique and in locations where post-injection 
observation and access to appropriate medical care in the case of overdose can 
be assured.23

Paliperidone palmitate 
1-monthly
Prolonged-release suspension 
for injection every month

Injected slowly, deep into the deltoid or dorsogluteal muscle (the two initial 
loading doses should be administered in the deltoid muscle so as to attain 
therapeutic concentrations rapidly).4,24 Following the second initiation dose, 
monthly maintenance doses can be administered in either the deltoid or gluteal 
muscle.
Administration should be in a single injection. The dose should not be given in 
divided injections.24

(Continued )
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Table 14.6  (Continued )

Antipsychotic generic 
name and formulation Licensed site(s) of administration

Paliperidone palmitate 
3-monthly
Prolonged-release suspension 
for injection every 3 months

Deltoid muscle administration25

The specified needle for administration of Trevicta into the deltoid muscle is 
determined by the patient’s weight (see manufacturer’s advice). It should be 
administered into the centre of the deltoid muscle. Deltoid injections should be 
alternated between the two deltoid muscles.
Gluteal muscle administration25

To be administered into the upper outer quadrant of the gluteal muscle. Gluteal 
injections should be alternated between the two gluteal muscles.

Paliperidone palmitate 
6-monthly
Prolonged-release suspension 
for injection every 6 months

Byannli is for gluteal intramuscular use only. It must not be administered 
by any other route. Each injection must be administered only by a healthcare 
professional giving the full dose in a single injection. It should be injected 
slowly, deep into the upper outer quadrant of the gluteal muscle. A switch 
between the two gluteal muscles should be considered for future injections in 
the event of injection site discomfort.
Needles from the 3-monthly or 1-monthly paliperidone palmitate injectable 
pack or other commercially available needles must not be used when 
administering Byannli.26

Risperidone microspheres 
(Consta)
Powder and vehicle for 
prolonged-release suspension

Following reconstitution, administer via deep intramuscular deltoid or gluteal 
injection.27

Risperidone ISM (Okedi)
Powder and solvent for 
extended-release suspension

After reconstitution, administer by deep intramuscular deltoid or gluteal 
injection.28

Risperidone 2-weekly 
injection (Rykindo)
Prefilled syringe and powder 
vial for prolonged-release 
suspension

After reconstitution, administer via intramuscular injection into the gluteal 
muscle.29

Risperidone subcutaneous 
long-acting injections 
(Perseris [RBP-7000], Uzedy 
[TV-46000])
Extended-release suspension

Subcutaneous administration in the abdomen or upper arm.30,31 Prior to 
administration of Perseris (RBP-7000), the liquid and powder syringes need to 
be mixed by passing the contents back and forth between the syringes.

Intramuscular injections for rapid tranquilisation

Aripiprazole
Solution for injection

To enhance absorption and minimise variability, injection into the deltoid or 
deep within the gluteus maximus muscle, avoiding adipose regions, is 
recommended.32

Haloperidol
Solution for injection

Intramuscular administration.33 Preferably, the gluteal muscle is selected when 
the dosage volume is high. The deltoid muscle is preferred for low doses of 
the injection. However, there is no information on the dosage limit for these 
specific muscle groups. Choice of site is at the discretion of the prescriber 
according to the manufacturer.34
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Table 14.6  (Continued )

Antipsychotic generic 
name and formulation Licensed site(s) of administration

Lorazepam
Solution for injection

Intramuscular administration. Can be administered into the gluteal, deltoid or 
frontal thigh area according to the manufacturer.35 A 1:1 dilution of Ativan 
injection with normal saline or Sterile Water for Injection BP is recommended in 
order to facilitate intramuscular administration and absorption.18

Olanzapine
Powder for solution for 
injection

Inject slowly, deep into the muscle mass. The exact site of administration is not 
specified and choice of muscle site should be a clinical decision according to the 
manufacturer.36

Not to be used intravenously* or subcutaneously. Use the solution immediately 
within 1 hour of reconstitution.37

*Intravenous use has been reported38,39 but is off-licence/label.

Promethazine 
hydrochloride
Solution for injection

By deep intramuscular injection into a large muscle.40 Can be administered into 
the thigh, upper arm or gluteal region. Ensure muscle mass is sufficient for 
the volume being injected.6

Other intramuscular injections

Clotiapine 40mg/4mL 
injection
(available in Argentina, 
Belgium, Israel, Italy, 
Luxembourg, South Africa, 
Spain, Switzerland and 
Taiwan41)

By intramuscular injection.41 No other information available.

Clozapine intramuscular 
injection 25mg/mL 
(unlicensed)42,43

Only for deep intramuscular administration into the gluteal muscle.
25mg IM clozapine = 50mg oral.
The maximum volume that can be injected into each site is 4mL (100mg). For 
doses greater than 100mg daily, the dose may be divided and administered into 
two sites. (Injection sites should be rotated as per usual IM practice.)
Administration into the lateral thigh and deltoid muscles has been used in one 
case series.42

FGA, first-generation antipsychotic; ISM, in situ microparticles; SC, subcutaneous; SGA, second-generation antipsy-
chotic; SPC, summary of product characteristics.
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knee-buckling  245

myocarditis  253–254, 255

neuroleptic malignant 

syndrome  150–153

neutropenia  267–272

ocular effects  245

orthostatic hypotension  182–183, 207

in overdose  913–915

pancreatitis  246

parotid gland swelling  246

pericardial effusion  246

pericarditis  246

plasma lipids  169–173

pneumonia  204–206

polyserositis  246

pseudoparkinsonism  127–128

QTc prolongation  161–168, 207

renal injury risk  769

sedation  207

sexual dysfunction  195–203, 207

skin reactions  246

stuttering  246

tardive dyskinesia  120, 127, 128, 

135–140, 208

thrombocytopenia  246

thromboembolism  211–213,  

246, 253

venous thromboembolism   

211–213, 253

weight gain  141–149, 208

with alcohol  895–899

antidepressant augmentation  35

with antidepressants for psychotic 

depression  362

augmentation of  58–59

bariatric surgery patients  851–852

bipolar disorder  300–304, 305–307, 

310, 311

depression  301, 319

first generation  300

mania  300, 301, 302

second generation  300–302

specific drugs  301–302

borderline personality disorder  788

breastfeeding mothers  736, 741–743

with caffeine  903

children and adolescents  590, 598, 606, 

615–616, 623, 626

choosing  2–3

classification of  1–2

clozapine augmentation  221

combinations of  7, 22–25, 58–59

discontinuation of  7, 28, 29, 30–31, 

119–125

pattern of tapering  121–122

reduction of olanzapine  121, 122

tapering in practice  122

when to attempt discontinuation  123

driving impairment  922

equivalent doses  14–15

first-generation

adverse effects  3–4, 49

classification  2

diabetes, antipsychotic-related  174

equivalent doses  14

long-acting injectable antipsychot-

ics  75, 76

maximum doses  11, 12

minimum effective doses  8

nomenclature  49

penfluridol  106–107

relative efficacy  3

role of older antipsychotics  49–50

treatment algorithm  46

treatment of negative symptoms  35

hepatic impairment  754–756, 761

high-dose  55–56

adverse effects  18, 76

efficacy  17–18

prescribing and monitoring  17–19

recommendations  19

Huntington’s chorea  831

increased free plasma levels in hepatic 

impairment  753–754

long-term treatment  8–84

managing behavioural and psychological 

symptoms of dementia  668

maximum doses  11–12

menopausal women  858, 859, 860

minimum effective doses  8

monitoring  40–41

monotherapy

poor response to  22

switching to  59

mortality risks in dementia patients  669

neurobiology of withdrawal  120

oestrogen interactions  858, 859, 860

optimal dosage  55

options for menopausal women  860

in overdose  915–916

people with 22q11.2 deletion 

syndrome  822

people with epilepsy, risks  816

people with learning difficulties  826

plasma level variations  56–57

polypharmacy  22–25, 59, 95, 226

adverse effects  23–24

long-term treatment  22–23

poor response to antipsychotic 

monotherapy  22

poor tolerability  207–210

in pregnancy  715–718

first-generation  715–716

neurodevelopment effects  717–718

second-generation  716–717

preventing sudden cessation by 

non-compliance  933

principles of prescribing  7

prophylaxis  28–33

alternative views  31

discontinuation of  30–31

dose for  30

reducing  28

relative adverse effects  43–44

relative efficacy  3–4

renal impairment  769–771

response assessment  7

second-generation  49, 50

adverse effects  3–4

classification  2

diabetes, antipsychotic-related   

174–176

equivalent doses  14, 15

long-acting injectable antipsychotics   

4, 75

maximum doses  11, 12

minimum effective doses  8

neuroleptic malignant syndrome 

association  151

optimal dosage  55

relative efficacy  3

treatment algorithm  46

treatment of negative symptoms  35

smokers  892–893

stopping  7, 28, 30–31, 90, 119–125

hyperbolic reduction schedule   

121, 122

pattern of tapering  121–122

reduction of olanzapine  121, 122

tapering in practice  122

when to attempt discontinuation  123

withdrawal effects  119–120, 123

suppositories  118

switching medication  57–58, 207–210

target ranges  868–873, 873–874

teratogenic potential  715–717

antipsychotics (cont’d)
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topiramate  221, 228

use in patients with hepatic 

impairment  754–756, 761

use patients with in renal 

impairment  769–771

withdrawal effects  119–120, 123

see also individual drug names

antiretroviral therapy (ART)

adverse psychiatric effects  808–809

human immunodeficiency virus 

treatment  804

interactions with psychotropic drugs   

804, 807–808

pharmacokinetic interactions with other 

drugs  545

antiseizure medications  882

driving impairment  922

interactions with psychotropic 

drugs  813–814

managing behavioural and psychological 

symptoms of dementia  673

psychiatric side-effects (adverse and 

beneficial)  812–813

use in alcohol dependence treatment  492

see also anticonvulsants; valproate

antispasmodics, safety in older patients/

dementia  659

anxiety

children and adolescents with autism 

spectrum disorder  610

comorbid alcohol use disorder  495

drug treatment in anorexia nervosa  793

Huntington’s disease  832, 833

menopausal women  858

in pregnancy  726–727

anxiety spectrum disorders  446–475

atrial fibrillation patients  847

benzodiazepines  446, 460

caffeine effects  905

children and adolescents  582–586

after prescribing  584–585

before prescribing  582–583

clinical guidance  582

diagnostic issues  582

dosages  585

what to prescribe  583–584

cognitive behavioural therapy   

447, 448, 449

multiple sclerosis  836

NICE guidelines  448–449

and nicotine  909

people living with human 

immunodeficiency virus  805–806

pre-school children  586

psychological approaches  448

specific drugs used  449–455

SSRIs/SNRIs  446–447

see also generalised anxiety disorder; 

obsessive-compulsive disorder; panic 

disorder; post-traumatic stress 

disorder; social phobia

anxiolytic effect, benzodiazepines  460

anxiolytics

driving impairment  922

use in renal impairment  776–777

see also benzodiazepines

apathy, Huntington’s disease  832, 833

apgar scores, medications in 

pregnancy  720, 723, 724

aripiprazole  8, 11, 15, 24, 43

for antipsychotic-induced weight 

gain  145

Aristada  12, 88

bipolar disorders  301, 305, 306, 316

borderline personality disorder  788

cardiac safety of  164

clozapine augmentation  221

effects on impulse control disorders  560

hyperprolactinaemia  191

long-acting injections  85–89

bipolar disorder  305, 306

brands  88

delayed doses  86, 87

doses and frequencies  77, 85, 86, 87

switching to  86

in overdose  915

pharmacokinetics  81

plasma level monitoring  870

pneumonia association  204–205

in pregnancy  717, 718

QTc prolongation  164

rapid-cycling bipolar affective 

disorder  316

target range  868

weight restoration in anorexia 

nervosa  792

Aristada (aripiprazole lauroxil)  12, 88

arrhythmia

cardiovascular risk factors  166

clozapine  240

flumazenil  70

induction by antidepressants   

411–415

physiological risk factors  164

psychotropic drug risks  845

ART see antiretroviral therapy

ascites, risk in hepatic impairment   

753, 754

ASD see autism spectrum disorder

asenapine

bipolar disorder  301

psychosis  8, 11, 12, 15, 43

sublingual  62, 117

aspartate aminotransferase (AST), 

psychotropic agent effects  961

aspirin, valproate interactions  292

assessing adherence  929, 930

AST see aspartate aminotransferase

asymptomatic neurocognitive impairment 

(ANI), HIV related  806

ataxia, alcohol effects  898

atomoxetine, attention deficit hyperactivity 

disorder in adults  799, 801

atrial fibrillation (AF)  845–848

psychiatric conditions increasing 

risk  846, 847

psychotropic drug prescription   

845–847

treatment  845

types  845

atropine  258, 259, 489, 660

attachment style of patients affecting 

relationship with clinician  941

attention deficit hyperactivity disorder 

(ADHD)

in adults  798–802

diagnosis  798

NICE guidelines  800

non-stimulant medication  798, 799, 

801

psychostimulants  798, 799, 800

amfetamines  533

borderline personality disorder 

relationship  789

caffeine effects  905

children with 22q11.2 deletion 

syndrome  821

children and adolescents  562, 563, 574, 

597–604

bipolar disorder/bipolar affective 

disorder relationship  574

diagnostic issues  597

inattention, overactivity and 

impulsiveness symptoms in autism 

spectrum disorder  607–608

melatonin use for insomnia  620–621

prescribing guidelines  597–598, 

599–602

drug use in renal impairment  778

medication risks in people with 

epilepsy  816–817

and nicotine  909

in pregnancy  727

stimulant use disorder  533

atypical eating disorders  795

atypical/typical antipsychotic 

classification  1–2

AUD see alcohol use disorder

AUDIT see Alcohol Use Disorders 

Identification Test

autism spectrum disorder (ASD)

children and adolescents  605–613, 

620–621

inattention, overactivity and 

impulsiveness symptoms  607–608

melatonin use for insomnia  620–621

pharmacological treatment of co- 

occurring disorders and problem 

behaviours  607–610

pharmacological treatment of core 

symptoms  605–606

restricted repetitive behaviours and 

interests  606

social and communication 

impairment  606

psychotropic drugs used  826–827
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baclofen, preventing relapse after alcohol 

detoxification  492

BALANCE study, bipolar disorder   

290, 326

bariatric surgery  849–856

drug pharmacokinetic alterations  849

general recommendations for 

psychotropic prescribing  854

lithium in perioperative phases  853

medication formulation 

considerations  849

mental health after surgery  855

psychiatric illness risk  849

Barnes Akathisia Rating Scale  127

basophils, psychotropic agent effects  965

Bazett’s correction formula  162

BDD see body dysmorphic disorder

BED see binge eating disorder

behavioural changes, benzodiazepine 

induced disinhibition  471–473

behavioural disturbance see acutely 

disturbed/violent behaviour; 

aggressive behaviours; drug-induced 

excited states

behavioural and psychological symptoms of 

dementia (BPSD)  667–679

non-drug management 

measures  667–668

pharmacological measures  668–679

beneficial psychiatric effects, antiseizure 

medications  812–813

benign ethnic neutropenia (BEN)  268, 269, 

276

benperidol  43

benzhexol (trihexyphenidyl), clozapine-

induced hypersalivation  259

benzodiazepinea, breastfeeding  746

benzodiazepine dependence  464, 540–542

dose reduction recommendations  540

novel illicit drugs  540

overuse of prescribed medication  540

polysubstance use  541, 542

withdrawal management  466–469, 

540–542

benzodiazepines  64–65

adverse effects  461–462

adverse effects of long-term use   

464, 465

alcohol withdrawal treatment  484–487

anxiolytic effect  460

breastfeeding mothers  746

with caffeine  903

for catatonia  154–155

concentration in normal dosing and UK 

legal limit  923

dependence/withdrawal/

discontinuation  464–465, 540–542

diazepam equivalent doses  466, 467

direct taper or switch to diazepam  466

disinhibition  471–473

driving impairment  922

drug interactions  462

fixed dose regimen for alcohol 

withdrawal  485–486

hypnotic effect  460

long-term use effects  464–465

mania treatment in bipolar disorder  310, 

311–312

for neuroleptic malignant syndrome  151

not recommended for managing 

behavioural and psychological 

symptoms of dementia  671–672

in overdose  917

pregnancy  541

process before tapering  468

psychiatric disorder treatment  460–463

reduction schedules  469

sedatives in hepatic impairment  761

smokers  892

stopping  466

symptom-triggered regimen for alcohol 

withdrawal  485, 486–487

tapering  466

tapering patterns  467

tapering process  468

for tardive dyskinesia  136

troubleshooting during tapering 

process  468–469

use in anxiety spectrum disorders  446

use in children and adolescents with 

autism spectrum disorder  609

use in depression  461

use in pregnancy  726

use in psychosis  461

withdrawal

management  466–469, 540–542

symptoms  465

benztropine, clozapine-induced 

hypersalivation  259

beta agonists, safety in older patients/

dementia/Parkinsons  659

betahistine, for antipsychotic-induced weight 

gain  145

bethanechol, for constipation 

treatment  265

bicarbonate in blood, psychotropic agent 

effects  961

bilirubin in blood, psychotropic agent 

effects  961

binge eating disorder (BED)  794–795

comorbid depression  795

NICE guidelines  795

biochemical effects of psychotropics   

959, 960–965

bipolar disorder/bipolar affective 

disorder  279–334

antipsychotic drugs  300–304, 311

long-acting injections  305–307

atrial fibrillation patients  846

carbamazepine  295–299

children and adolescents  573–579

after prescribing  574

attention deficit hyperactivity disorder 

relationship  574

before prescribing  573

clinical guidance  573–574

depression treatments  577

first-line treatments  577

mania treatments  575–576, 577

specific issues  574–575

what to prescribe  573, 575–577

comorbid alcohol use disorder  495

depression  319–325

antipsychotics  301, 302

lithium  280

meta-analysis of drug studies  319

valproate  290

disruptive mood dysregulation disorder 

relationship  574

lithium  279–288

maintenance treatment  280

prophylaxis  326, 327, 328

stopping/withdrawal effects  331–332

tapering  332–333

mania

acute/hypomania  310–315

antipsychotic treatments  300, 301, 

302, 311

benzodiazepines  310, 311–312

lithium treatment  279–280

treatment strategies  310

valproate treatment  289–290

multiple sclerosis  836

other treatments  574–575

people living with human 

immunodeficiency virus  805

physical monitoring  283, 291, 297, 

308–309

postpartum psychosis risk  715

in pregnancy  722, 725–726

prophylaxis  326–330

antipsychotics  301, 302

carbamazepine  295–296

lithium  326, 327, 328

valproate  290

rapid cycling type  290, 316–318

relapse after stopping medication  332

stopping lithium and other mood 

stabilisers  331–334

tapering lithium  332–333

valproate  289–294

bleeding

gastrointestinal irritant drugs  753

SSRI effects  393–394, 404, 409, 

432–439

warfarin interactions with SSRIs  846

see also platelets

blonanserin  8, 12, 15, 43, 227

blood-brain barrier, increased permeability 

with old age  628

blood clotting

antipsychotics risk of pathological 

clotting  212

see also bleeding; platelets

blood count, antipsychotic medication 

monitoring  40
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blood lipids, antipsychotic medication 

monitoring  40

blood pressure changes  182–185

antipsychotic medication monitoring  41

hypertension  41, 183–184, 241

orthostatic hypotension  182–183, 207

blood tests

biochemical effects of 

psychotropics  959, 960–965

haematological effects of 

psychotropics  959, 965–966

blood transfusion in surgery, SSRI 

risks  436–437

BN see bulimia nervosa

body dysmorphic disorder (BDD)  587–592

children and adolescents  587–594

NICE guidelines  588–589

psychological therapies  447, 587

SSRIs/SNRIs  447, 588

treatment duration and follow-up  591

treatment initiation  589

treatment-refractory cases  590

bone loss, anorexia nervosa risk  794

bone marrow suppression, 

antiretrovirals  807

bone mineral density (BMD), reduction by 

antiretrovirals  807

borderline personality disorder 

(BPD)  787–791

antidepressants  789

antipsychotics  788

botulinum toxin  790

co-morbid mental health conditions   

787, 788

crisis management  790

drug treatment evidence  788–790

ketamine  790

lack of evidence for drug 

treatments  787–788

mood stabilisers and 

anticonvulsants  789

omega-3 fatty acids  790

opioid antagonists  789

sedatives, short term use 

recommended  788

botulinum toxin

borderline personality disorder  790

clozapine-related hypersalivation  259

tardive dyskinesia  137

BPD see borderline personality disorder

BPSD see behavioural and psychological 

symptoms of dementia

bradykinesia  35

see also pseudoparkinsonism

breast enlargement  196

breastfeeding

antidepressants  735, 737–740

antipsychotics  736, 741–743

general prescribing principles   

734–735, 736

measuring infant exposure to drugs  734

mood stabilisers  736, 744–745

not permitted with lithium use  736

stimulants  747

use of psychotropic medications  734–747

bremelanotide

use in patients with hepatic 

impairment  761

use in patients with renal 

impairment  778

brexanolone, in overdose  913

brexpiprazole  8, 12, 15, 43, 915

British Association for Psychopharmacology

catatonia  156

dementia recommendations  649

bronchodilators, safety in older patients/

dementia  659–660

buccal administration, antipsychotics  117

bulimia nervosa (BN)  794–795

comorbid depression  795

NICE guidelines  795

buprenorphine

analgesia for patients on opioid 

substitution treatment  519

blocking other opioids  506, 507, 519

cautions  513

conventional induction  508–509

intoxication  513

liver function effects  513

low-dose induction  509

methadone comparison  503

opioid substitution treatment  501, 503, 

506–514

overdose  513

prolonged-release injection/

Buvidal  509–510

timecourse of withdrawal symptoms  501

transferring back to 

methadone  512–513

transition from methadone  510–512

treatment methods and doses  508, 509

withdrawal  501, 516–517

buprenorphine with naloxone 

(Suboxone)  513

bupropion (amfebutamone)  145, 259

adverse effects  527

attention deficit hyperactivity disorder in 

adults  799, 801

borderline personality disorder  789

clinical effectiveness  527

contraindicated in anorexia nervosa  794

nicotine addiction  527, 529

not recommended in bulimia nervosa/

binge eating disorder  795

in overdose  914

in pregnancy  721, 722

preparations and doses  527, 529

buspirone, in overdose  917

butyrophenones, in overdose  915

caffeine  901–907

anxiety disorders  905

attention deficit hyperactivity 

disorder  905

dose and psychotropic effects 

of  902–903, 902

drink types  901

energy drinks  901, 904

general effects of  902

interactions  903

intoxication  903–904

mood disorders  905

pharmacokinetics  902–903

schizophrenia  904

withdrawal effects  902

calcium antagonists, for tardive 

dyskinesia  137

calcium in blood, psychotropic agent 

effects  961

calcium levels, long-term lithium use  282

cannabis/cannabinoids  36, 546, 550, 558, 

617

capacity and consent

assessment in older people  694

covert administration of medicines in food 

and drink  629, 694–699

learning difficulties  824–825

Mental Health Act  629, 694–698, 

950, 951

right not to take medication  931

carbamazepine  295–299

adverse effects  296–297

bipolar disorder  295–299, 310, 311

depression  295

discontinuation  297, 298

drug interactions  297–298

formulations  295

indications  295–296, 298

lithium interactions  286

mania  295

mechanism of action  295

in overdose  916

plasma levels  296

prescribing  298

pre-treatment tests and monitoring   

297, 298

prophylaxis  295–296

smokers  892

target range  868

teratogenicity  297, 714, 723–724

carbohydrate-deficient transferrin (CDT), 

psychotropic agent effects  961

cardiac arrhythmia, atrial 

fibrillation  845–848

cardiac death  161, 166

cardiac drugs, safety/use in older 

patients  662

cardiac effects

antidepressants  406–408, 409, 411–412

drug-induced excited states  543, 544

torsades de pointes/QT interval 

prolongation risk with 

methadone  506

cardiac malformation in infants, maternal 

mental health problems and 

lithium  723
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cardiomyopathy  254

cardiovascular agents, psychiatric adverse 

effects  970

cardiovascular disease  169

cardiovascular effects, antiretrovirals  807

cardiovascular mortality  176

cardiovascular risks, acetylcholinesterase 

inhibitors in Alzheimer’s 

disease  637

care homes and environments, learning 

difficulties  825

cariprazine  8, 11, 15, 43

bipolar disorder  301, 321

in overdose  915

catatonia  154–160

algorithm for treatment of catatonic 

stupor  157

associated psychiatric and medical 

conditions  154

ECT treatment  155

in schizophrenia  155

sub-types  154

treatment  154–156, 158

CATIE study  58

CBT see cognitive behavioural therapy

CDT see carbohydrate-deficient transferrin

cerebrolysin, Alzheimer’s disease 

management  643–644

cerebrovascular disease see vascular 

dementia

cerebrovascular events

anticoagulants reducing risks  662

antipsychotic risks  212, 669

see also stroke

checklist for prescribing

clinician factor  942–943

patient/clinician relationship  943

patient factor  942

checklists, adherence assessment  931

chemotherapeutic agents, psychiatric adverse 

effects  971

chemotherapy, clozapine 

contraindicated  273–274

child neurodevelopment, antipsychotic 

exposure during 

pregnancy  717–718

children, 22q11.2 deletion syndrome  821

children and adolescents  561–626

alcohol misuse  493

antipsychotics use  568, 573, 580, 590, 

606, 615–616

augmentation of other drug 

treatments  590

first-generation antipsychotics   

580, 615

rapid tranquillisation  623

second-generation antipsychotics   

568, 573, 580, 590, 608, 

615–616, 623

anxiety, with autism spectrum 

disorder  610

anxiety disorders  582–586

approved psychotropic 

medications  563–564

attention deficit hyperactivity 

disorder  597–604

medication continuing into 

adulthood  799

symptoms  562, 563, 574, 607–608

autism spectrum disorder  605–613, 

620–621

bipolar disorder  573–579

body dysmorphic disorder  587–594

bulimia nervosa/binge eating 

disorder  794

cognitive behavioural therapy  566–567, 

574, 587, 590, 595

depression  566–572

with autism spectrum disorder  610

irritability (aggression, self-injurious 

behaviour, and severe disruptive 

behaviours) in autism spectrum 

disorder  608

lack of engagement with psychological 

therapies  587

lithium plasma levels  281

melatonin use for sleep disturbance/

insomnia  575, 609–610, 620–622

obsessive compulsive disorder  587–594

with autism spectrum disorder  610

optimising lithium treatment for 

prophylaxis in bipolar disorder  327

post-traumatic stress disorder  595–596

pre-school children, anxiety 

disorders  586

prescribing principles  561–565

psychosis  580–581

psychotropic drug starting doses  626

rapid tranquillisation  623–625

relative infant dose  734

restricted repetitive behaviours and 

interests, autism spectrum 

disorder  606

selective serotonin reuptake 

inhibitors  566–567, 583–584,  

585, 588

sleep disturbance in autism spectrum 

disorder  609–610

social and communication impairment, 

autism spectrum disorder  606

SSRI use  566–567, 583–584, 585, 588

suicidal ideation risk with SSRIs  588

symptom rating scales  573

tics and Tourette’s syndrome  614–619

adrenergic a2 agonists  615

antipsychotics  615–616

use of adult treatments  562

depression  568–569

mania  574

obsessive compulsive disorder  592

chlordiazepoxide, alcohol withdrawal 

treatment  485–486

chloride in blood, psychotropic agent 

effects  962

chlorpromazine  1, 8, 11, 14, 28, 43, 118

chlorprothixene, possible teratogen  716

chocolate, Alzheimer’s disease 

management  644

cholesterol  169, 170, 962

cholinesterase inhibitors see 

acetylcholinesterase inhibitors

chorea, Huntington’s disease  830, 831

chronic kidney disease (CKD), psychiatric 

disorders  769

Chronic Kidney Disease Epidemiology 

Collaboration (CKD-EPI) formula, 

glomerular filtration rate 

estimation  766

cigarette smoking see smoking

CIGH see clozapine-induced GI 

hypomotility

cimetidine, psychiatric adverse effects  971

citalopram

as antidepressant  337, 338

binge eating disorder  794

switching antidepressants  366

use in patients with hepatic 

impairment  761

CK see plasma creatine kinase

CKD see chronic kidney disease

CKD-EPI see Chronic Kidney Disease 

Epidemiology Collaboration

Clinical Institute Withdrawal Assessment of 

Alcohol Scale - Revised 

(CIWA-Ar)  482, 483, 484, 485, 

486, 537

Clinical Opiate Withdrawal Scale 

(COWS)  501, 502

clinician-patient relationship

attachment style of patients  941

collaboration enhancing medication 

adherence  931

importance to outcomes  939

prescribing influences  943

clinicians

responsibilities with ‘off-label’ 

prescribing  945

seeking support  943

training in compliance therapy and 

adherence  933–934

clomipramine (Anafranil)

in pregnancy  719

serotonin reuptake inhibition  404

clonazepam, concentration in normal dosing 

and UK legal limit  923

clonidine, clozapine-induced 

hypersalivation  259

clotiapine  8, 15, 957

clotting factor synthesis reduction, hepatic 

impairment  753

clozapine  214–277

adverse effects  239, 241–277

agranulocytosis  245, 251, 267–268

cardiomyopathy  254

cardiovascular adverse effects   

240, 253–257
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colitis  245

common adverse effects  241–242

constipation  241, 263–266, 882

delirium  245

eosinophilia  245

gastrointestinal hypomotility  263–266

gastrointestinal necrosis  245

haematological adverse effects   

251–252

heat stroke  245

hepatic failure/enzyme 

abnormalities  245

hypersalivation  241, 258–262

hypertension association  184, 241

hypothermia  245

interstitial nephritis  245

knee-buckling  245

myocarditis  253–254, 255

neutropenia  267–272

nocturnal enuresis  242

ocular effects  245

pancreatitis  246

parotid gland swelling  246

pericardial effusion  246

pericarditis  246

pneumonia  242

pneumonia association  204, 205

polyserositis  246

sedation  242

seizures  242

skin reactions  246

stuttering  246

tachycardia  184, 234, 242, 253, 255

thrombocytopenia  246

thromboembolism  246, 253

uncommon adverse effects  245–246

venous thromboembolism  253

weight gain  242

augmentation of treatment  220–222

bipolar disorder  301–302

borderline personality disorder  788

with caffeine  903

chemotherapy contraindication   

273–274

clozapine/norclozapine ratio  871

combined medications  24

community initiation  236–240

adverse effects  239

dosing  237, 238

essential criteria for  236

initial work-up  236–237

mandatory blood monitoring and 

registration  237

recommended additional 

monitoring  239

relative contraindications  236

serious cardiac adverse effects  240

switching from other 

antipsychotics  239

titration schedules  238

delay/underuse of  57

dosing  214–218, 237, 238

ECT augmentation  108–109

EEG test  41

efficacy  3–4

efficacy for negative symptoms  35

genetic testing for treatment  275–277

agranulocytosis  275–276

benign ethnic neutropenia  276

glucose tolerance impairment 

association  174–175

hyponatraemia treatment  187

initiation schedules  214–218

interruptions in treatment  234–235

intramuscular clozapine  219

lithium use with  269–270, 271

maximum dose  11

‘off-label’ prescribing  947

in overdose  915

people with 22q11.2 deletion 

syndrome  822

people living with human 

immunodeficiency virus and 

treatment-resistant 

schizophrenia  804

plasma level monitoring  870–871, 

881–882

plasma lipids, effect on  170

possible risks in pregnancy  717

prescribing of  7

relative efficacy  3

restarting after a break in 

treatment  234–235

site of administration of intramuscular 

injections  957

smokers  892

smokers/non-smokers, dosing 

regimens  216–218

switching from other antipsychotics  239

target range  868

titration schedules  214–215, 

216–218, 238

treatment optimisation  220–225

treatment-resistant 

schizophrenia  214–233

alternatives to clozapine  226–233

dosing regimen  214–218

faster titrations  215

intramuscular clozapine  219

treatment optimisation  220–225

clozapine-induced GI hypomotility 

(CIGH)  263–266, 882

clozapine rechallenge following severe 

constipation  265

management of suspected acute 

CIGH  264

prevention and simple management  264

risk factors  263

clozapine-related life-threatening 

agranulocytosis (CRLTA)  251

cocaine, stimulant use disorder  533

Cochrane review

acute behavioural disturbance  63

benzodiazepines  64–65

catatonia treatment  155

long-acting injectable antipsychotics  74

smoking cessation  909

Cockroft and Gault equation, creatinine 

clearance calculation  766, 767

COCP see combined oral contraceptive pill

cognitive behavioural therapy (CBT)

anxiety spectrum disorders   

447, 448, 449

benzodiazepine withdrawal  541, 542

children and adolescents  566–567, 574, 

587, 590, 595

psychosis  929

cognitive decline, anticholinergic 

drugs  654, 658

cognitive disturbances and decline, 

Huntington’s disease  834

cognitive enhancers

adverse effects  631, 635–637

Alzheimer’s disease  630–641

combination treatment  634

discontinuation  640–641

dose tolerability  634–635

dosing and formulations  633–634

drug interactions  637–640

efficacy  632

managing behavioural and psychological 

symptoms of dementia  671

mechanism of action  630, 631

switching drugs  632–633

see also acetylcholinesterase inhibitors; 

memantine

cognitive impairment

anticholinergic burden  642

multiple sclerosis  837

people living with human 

immunodeficiency virus  806

see also Alzheimer’s disease; dementia; 

mild cognitive impairment; vascular 

dementia

collaboration between the patient and the 

prescriber, enhancing medication 

adherence  931

combination nicotine replacement 

therapy  524, 529–530

combination therapies

bipolar depression  319, 322

prophylaxis in bipolar disorder   

327, 328

psychotic depression  362, 364

combined oral contraceptive pill (COCP), 

premenstrual syndrome  474–475

communication, patient factor in 

prescribing  942

communication with patients, adherence 

relationship  933–934

community detoxification, alcohol 

withdrawal  482

Community Treatment Order (CTO), 

Mental Health Act  953

complementary therapies, Parkinson’s 

disease  842
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compliance

use of term  927

see also adherence

‘compliance therapy’  933

compulsion, dependence 

syndrome  477–478

concurrent illnesses, drug interactions in 

older people  627

consent see capacity and consent

constipation causing drugs, avoid in hepatic 

impairment  754

constipation, clozapine-induced  263–266, 

882

clozapine rechallenge following severe 

constipation  265

prevention and management  241, 264

risk factors  263

controlled drugs

psychostimulants used for attention 

deficit hyperactivity disorder in 

adults  798, 799

see also illicit drugs

corticosteroids agents, psychiatric adverse 

effects  971

countertherapeutic use of medication  942

countertransference, clinicians  939, 942

covert administration of medicines in food 

and drink, older people  629, 

694–699

COVID-19

pandemic  268

valproate preventative effects  290

COWS see Clinical Opiate Withdrawal Scale

COX-2 inhibitors, lithium 

interactions  285–286

CrCl see creatinine clearance

C-reactive protein in blood, psychotropic 

agent effects  961

creatine kinase, psychotropic agent 

effects  962

creatine kinase (CK) elevations, 

antiretrovirals  807

creatinine in blood, psychotropic agent 

effects  962

creatinine clearance (CrCl), renal function 

assessment  766, 767

creatinine phosphokinase, antipsychotic 

medication monitoring  41

CRLTA see clozapine-related life-threatening 

agranulocytosis

Crocus sativus (saffron), Alzheimer’s disease 

management  643

cross-tapering, switching 

antidepressants  366

CTO see Community Treatment Order

cultural beliefs, influencing adherence  940

CYP see cytochrome function

cyproheptadine, ‘off-label’ prescribing  947

cytisine

adverse effects  526

clinical effectiveness for smoking 

cessation  526

nicotine addiction  526, 529

preparations and doses  526, 529

cytochrome (CYP) function  883–891

alcohol and substrates for enzymes  896, 

897, 898

antidepressant interactions with enzymes   

339, 401, 401–402, 403

caffeine metabolism/clearance  903

enzyme phenotype frequency by 

ancestry  889–890

genetics  888–891

nicotine/smoking effects  903, 910

DAI see Drug Attitude Inventory

DAOAs see direct-acting oral anticoagulants

daridorexant

in overdose  917

use in patients with hepatic 

impairment  761

use in patients with renal 

impairment  777

database studies, antidepressant associated 

hyponatraemia  416, 417

DBM see dibenzoylmethane

DBS see deep brain stimulation

DBT see dialectical behaviour therapy

decision making, relational 

aspects  939–943

deep brain stimulation (DBS)  137, 227, 

230, 592

delirium  245

analgesics causing  660

antibiotics association  662, 663

anticholinergic drug effects  654, 658

antipsychotics used to manage  117, 118

benzodiazepine reactions similar to  471

caffeine at high doses  902

clozapine adverse effects  245

constipation effects in dementia 

patients  658

ECT/lithium effects  384, 385

excited delirium see drug-induced excited 

states

gamma-butyrolactone withdrawal   

534, 537

GHB/GBL withdrawal  534, 537

haloperidol treating in older people  706

hyperthermia and drug-induced excited 

states  543

opioid effects  660

people living with human 

immunodeficiency virus  806

post-injection delirium sedation 

syndrome  76, 77, 91

delirium tremens, severe alcohol 

withdrawal  480, 481, 482, 486

demeclocycline  187, 188

dementia  630–653

Alzheimer’s disease  630–647

antipsychotic prescriptions  119

drug recommendations and drugs to 

avoid  663–664

environmental lithium effects  279

Huntington’s disease  834

inappropriate sexual 

behaviour  680–687

Lewy bodies  630, 642, 648, 649, 842

management of behavioural and 

psychological symptoms of 

dementia  667–679

mild cognitive impairment/pre-clinical 

dementia  648

other kinds  648–649

Parkinson’s disease  842

people living with human 

immunodeficiency virus  806

safer prescribing  654–666

vascular  647

dementia with Lewy bodies (DLB)  630, 

642, 648, 649, 842

dependence

definition/diagnosis  477–478

see also addiction; substance misuse and 

dependence

dependence syndrome, definition   

477–478

depot antipsychotic medications  4, 29, 

74–80, 95

comparison of types  76

doses and frequencies  77–78

improving adherence and outcomes  4, 

29, 928–929, 932–933

pharmacokinetics  81

prescribing advice  75–76

reduction of  123

restarting after period of 

non-compliance  937

schizophrenia  29, 53

site of administration of intramuscular 

injections  954–957

depression  335–445

atrial fibrillation patients  846

basic prescribing principles  335–336

children and adolescents  566–572

acute phase  569–570

after prescribing  569–570

with autism spectrum disorder  610

before prescribing  567

clinical guidance  566–571

diagnostic issues  566

discontinuation phase  570

maintenance phase  570

specific issues  570

what to prescribe  567–569

chronic kidney disease  769

comorbid alcohol use disorder  494

comorbid with eating disorders   

794, 795

diabetes mellitus association  423

drug treatment summary chart  344, 

345–347

Huntington’s disease  832, 833

ketamine as treatment  351, 357–361

lithium
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augmentation of antidepressants in 

unipolar depression  280

prophylaxis of unipolar 

depression  281

managing behavioural and psychological 

symptoms of dementia  672–673

menopausal women  858

multiple sclerosis  835

natural remedies

St John’s wort  440–443

taken without doctor’s 

knowledge  442

NICE guidelines  336

nicotine effects  909

older people  688–693

Parkinson’s disease  840

people living with human 

immunodeficiency virus  804–805

post stroke  393–396

in pregnancy  719–726

psychostimulants  388–392

psychotic symptoms  362–365

St John’s wort  440–443

sexual dysfunction  426

stimulant use association  535

treatment resistant  348–356

use of benzodiazepines  461

see also antidepressants; bipolar disorder

designer drugs see new psychoactive 

substances; synthetic cannabinoids

detoxification

opioid substitution treatment  500

see also alcohol detoxification

deutetrabenazine

hepatic impairment  761

renal impairment  778

for tardive dyskinesia  136

dexamfetamine, attention deficit 

hyperactivity disorder in adults   

798, 800

dextromethorphan, in overdose  914

DHA see docosahexanoic acid

diabetes mellitus

antidepressants  423–425

antipsychotic-related  174–181

comorbid depression  423

see also glucose homeostasis

dialectical behaviour therapy (DBT), 

borderline personality disorder  787

diazepam  68

with alcohol  898

benzodiazepine withdrawal   

540, 541

concentration in normal dosing and UK 

legal limit  923

switching from benzodiazepines  466

diazepam equivalent doses, 

benzodiazepines  466, 467

dibenzoylmethane (DBM), Alzheimer’s 

disease management  645

DiGeorge syndrome (22q11.2 deletion 

syndrome)  820–823

diphenhdyramine, clozapine-induced 

hypersalivation  259

direct-acting oral anticoagulants (DOACs)

atrial fibrillation patients  845, 846

citalopram/escitalopram not 

affecting  394

possible SSRI interactions  394

renal function assessment  766

discontinuation symptoms

when switching 

antidepressants  366–367

see also withdrawal

discontinuation syndrome, donepezil  632

disinhibition

benzodiazepines  471–473

clinical implications  472

incident rates  471

mechanism  472

risk factors  471–472

subjective reports  472

see also paradoxical/disinhibitory/

aggressive drug reactions

disruptive mood dysregulation disorder 

(DMDD), bipolar disorder 

relationship  574

distribution of drugs, changes with old 

age  628

disulfiram (Antabuse), preventing relapse 

after alcohol 

detoxification  491–492

diuretics, lithium interaction  285

diversion and misuse of prescribed drugs

opioids  503, 512, 513, 514

stimulants for ADHD in adults   

798, 799

DLB see dementia with Lewy bodies

DOACs see direct-acting oral anticoagulants

docosahexanoic acid (DHA) see omega-3 

fatty acids

doctor see clinician

donanemab, Alzheimer’s disease 

treatment  646

donepezil

Alzheimer’s disease treatment  630–637, 

638, 640, 642

for tardive dyskinesia  137

dopamine and norepinephrine-reuptake 

inhibitors see bupropion

dopaminergic agents and dopamine partial 

agonists, possible effects on impulse 

control disorders  560

dosage reduction see tapering

dose-related adverse drug effects, increased 

in hepatic impairment  753

Driver and Vehicle Licensing Agency 

(DVLA), UK  923–924

driving and psychotropic 

medicines  921–926

duty of driver  923

duty of prescriber  924

effects of mental illness  921

medication-induced sedation  923

psychotropic drug groups causing 

impairments  922

UK General Medical Council guidelines 

for prescribers  924

UK law  921–923

driving restrictions, people with epilepsy  817

dronabinol, weight restoration in anorexia 

nervosa  792

droperidol  64, 65

drug administration see administration of 

medicines

Drug Attitude Inventory (DAI)  931

drug half-life  866

see also pharmacokinetics

drug-induced excited states  543–544

hyperthermia risk  543, 544

identification  543

illicit drugs  543–544

illicit and misused drugs  543–544

management  543–544

outcomes  544

pathophysiology  543

restraint risks  543

drug-induced parkinsonism see 

pseudoparkinsonism

drug interactions

acetylcholinesterase inhibitors  637–638, 

638–639

alternative treatments used by 

menopausal women  858

antidepressants  339, 401–405

pharmacodynamic interactions   

402, 404–405

pharmacokinetic 

interactions  401–402

atrial fibrillation patients  847

carbamazepine  297–298

changes with old age  627, 628–629

illicit drugs with prescribed psychotropic 

drugs  545, 546–548

lithium  284–286, 286

ACE inhibitors  284–285

sodium levels  284–285

memantine  637–638, 640

post stroke depression  393

valproate  292

drugs of misuse

summary  549–553

see also diversion and misuse of 

prescribed drugs; illicit drugs; 

substance misuse and dependence

dual diagnosis, substance misuse with 

mental illness  477

dual reuptake inhibitors

adverse effects relative to other 

antidepressants  338

see also duloxetine; venlafaxine

duloxetine

borderline personality disorder  789

in overdose  914

in pregnancy  721

smokers  892
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duty of managers of hospitals to give 

information to detained patients, 

S132 of the Mental Health Act

dyslipidaemia  169

clinical management  170–171

switching antipsychotics  207

dystonia

extrapyramidal effects  127, 128

Huntington’s disease  830, 831

see also pseudoparkinsonism

early-onset schizophrenia spectrum (EOSS) 

disorder  580

eating disorders  792–797

anorexia nervosa  792–794

atypical/eating disorders not otherwise 

specified  795

bulimia nervosa/binge eating 

disorder  794–795

comorbid depression  794, 795

NICE guidelines  795

Ebstein’s anomaly (cardiac malformation), 

lithium in pregnancy  723, 725

ECG changes, antiretrovirals  807

ECT see electroconvulsive therapy

efavirenz, psychiatric adverse 

reactions  808

eGFR see estimated glomerular 

filtration rate

eicosapentaenoic acid (EPA) see omega-3 

fatty acids

elderly people

atrial fibrillation  845–848

genitourinary symptoms of 

menopause  861

optimising lithium treatment for 

prophylaxis in bipolar disorder  327

electrocardiogram (ECG) monitoring

antipsychotic medication users  41, 165

methadone users with QT prolongation 

risk factors  506

see also QTc prolongation

electroconvulsive therapy (ECT)   

108–110, 227

adverse effects  109

for catatonia  155

children and adolescents  568, 569

drug resistant depression treatment  351

managing behavioural and psychological 

symptoms of dementia  675

in pregnancy  722

psychotic depression treatment  363

psychotropic drug combination   

384–386

S58a of the Mental Health Act  952–953

for treatment-resistant 

schizophrenia  108–109

electrolytes

alcohol effects  898

anorexia nervosa  793–794

antipsychotic medication monitoring  40

see also sodium levels

electronic nicotine vaping devices see 

nicotine vaping devices

embolic events, SSRIs decreasing risk  433

emergency situations, rapid 

tranquilisation  68–69

energy drinks, caffeine content  901, 904

environmental lithium, high levels inversely 

related to suicide and dementia at a 

population level  279

eosinophilia  245

eosinophils, psychotropic agent effects  965

EOSS see early-onset schizophrenia 

spectrum disorder

EPA see eicosapentaenoic acid

epilepsy  811–819

learning difficulties comorbidity  825

psychiatric comorbidities  811–812

see also people with epilepsy

EPSEs see extrapyramidal side effects

EPS (extrapyramidal symptoms) see 

extrapyramidal side effects

erectile dysfunction  199, 200

erythrocyte sedimentation rate, psychotropic 

agent effects  966

escitalopram

smokers  893

use in patients with hepatic 

impairment  761

esketamine, enantiomer of ketamine  357

esketamine (intranasal)

treatment resistant depression  336, 351, 

357, 359

see also ketamine

Espranor orodispersible buprenorphine 

brand  507, 508

estimated glomerular filtration rate (eGFR), 

renal impairment assessment  766

ethanol see alcohol

excited delirium

use of term  543

see also drug-induced excited states

excretion of drugs, changes with 

old age  628

excretory capacity of the kidney, estimation 

in renal impairment assessment  766

expectations of treatment, placebo and 

nocebo effects  941

extended release (ER) preparations

intramuscular injections  955, 956

memantine for older adults  633

extended release preparations, see also 

long-acting injectable antipsychotics; 

modified-release preparations; 

prolonged release injections; 

slow-release oral morphine

extrapyramidal side effects (EPSEs)   

1–2, 3, 126–130

amisulpride  869

children  623

features of most common 

symptoms  127–128

first generation antipsychotics  580

high-dose antipsychotics  56

methamphetamine use plus 

antipsychotics  534

patient sensitivity  75

people with learning difficulties  825

people living with human 

immunodeficiency virus  804, 806

smoking alleviating symptoms  909

switching antipsychotics  207

treatment  128

see also pseudoparkinsonism

family, improving medication 

adherence  932, 933

fasting plasma glucose (FPG) test   

176, 177

Fatal Toxicity Index (FTI), 

antidepressants  412

fatigue

multiple sclerosis  837

psychostimulants to reduce in 

depression  388, 389

fentanyl dependence, buprenorphine 

low-dose induction  509

ferritin in blood, psychotropic agent 

effects  962

FGAs see first-generation antipsychotics

financial incentives, improving 

adherence  933

first-generation antipsychotics (FGAs)

adverse effects  3–4, 49

bipolar disorder  300

children and adolescents  580

classification of  2

equivalent doses  14

impaired glucose tolerance and 

diabetes  174

long-acting injectable antipsychotics   

75, 76

maximum doses  11, 12

minimum effective doses  8

nomenclature  49

penfluridol  106–107

people with learning difficulties  826

in pregnancy  715–716

relative efficacy  3

role of older antipsychotics  49–50

site of administration of intramuscular 

injections  954–955

treatment algorithm  46

treatment of negative symptoms  35

fish oils

dyslipidaemia treatment  171

mild/moderate depressions in older 

adults  689

schizophrenia treatment/

prevention  111–114

for tardive dyskinesia  137

see also omega-3 fatty acids

fixed-dose regimens, benzodiazepines for 

alcohol withdrawal 

management  485
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fluid restriction, hyponatraemia 

treatment  187, 188

flumazenil, guidelines for use of  70

flunitrazepam, concentration in normal 

dosing and UK legal limit  923

fluoxetine

bipolar depression  322

borderline personality disorder  789

bulimia nervosa  794

children and adolescents

autism spectrum disorder  610

depression/bipolar disorder  566–568, 

569, 570–571, 574

‘off-label’ prescribing  947

in pregnancy  720

suicidality in children and 

adolescents  566, 570–571, 588, 610

flupentixol

bipolar disorder  305, 306

borderline personality disorder  789

long-acting injection doses and 

frequencies  77

pharmacokinetics  81

fluphenazine, smokers  893

fluvoxamine

for antipsychotic-induced weight 

gain  145

smokers  893

for tardive dyskinesia  137

folic acid, Alzheimer’s disease 

management  643

forms T2 and T3, Mental Health Act  950

forms T4/T5/T6, Mental Health 

Act  952–953

formulations of drugs

impaired absorption following bariatric 

surgery  849

problems with tablets when 

tapering  382

FPG see fasting plasma glucose test

FRAMES principles (feedback, 

responsibility, advice, menu, empathy, 

self-efficacy), NICE public health 

guidance on harmful drinking  479

frontotemporal dementias  648–649

FTI see Fatal Toxicity Index

full blood count, antipsychotic medication 

monitoring  40

G see gamma-hydroxybutyrate and 

gamma-butyrolactone

GABA-A see gamma-aminobutyric acid A

gabapentin

borderline personality disorder  789

tardive dyskinesia  137

use in patients with hepatic 

impairment  761

gabapentinoids (GABA analogues), 

addiction/physical dependence and 

withdrawal  464, 465, 469

GAD see generalised anxiety disorder

galactorrhoea  196

galantamine

Alzheimer’s disease  630–636, 639, 642

mild cognitive impairment  636

gambling disorder  560

gamma-aminobutyric acid A 

(GABA-A)  897

gamma-butyrolactone (GBL; pro-drug of 

GHB)  537–539

see also gamma-hydroxybutyrate and 

gamma-butyrolactone

gamma-glutamyl transferase (GGT), 

psychotropic agent effects  963

gamma-hydroxybutyrate (GHB) and 

gamma-butyrolactone

dependence  537–539

planned elective withdrawal  538–539

unplanned withdrawal  538

withdrawal management  537–539

withdrawal syndrome  534, 537

GASS see Glasgow Antipsychotic 

Side-effect Scale

gastro-esophageal reflux disease (GERD)

22q11.2 deletion syndrome  820

clozapine  241

gastrointestinal bleeding, SSRI 

risks  433–434

gastrointestinal disorders, drug safety in 

older patients/dementia  658–659

gastrointestinal disturbances, 

antiretrovirals  807

gastrointestinal hypomotility, 

clozapine-induced  263–266

gastrointestinal irritant drugs, increased risk 

of bleeding in hepatic 

impairment  753

gastrointestinal necrosis  245

GBL see gamma-butyrolactone

G-CSF see granulocyte-colony stimulating 

factor

generalised anxiety disorder (GAD)

NICE guidelines  448

pregabalin  447–448

specific drugs used  449–450

SSRIs/SNRIs  446

valproate treatment  290

generalised seizures, severe alcohol 

withdrawal  480, 481

General Medical Council, UK, guidelines for 

prescribers, medical conditions and 

safe driving  924

genetics of cytochrome function   

888–891

genetic testing, for clozapine treatment   

275–277

genitourinary symptoms of menopause 

(GSM)  857, 861, 862

gestational diabetes, antipsychotics 

risk  716–717

GFR see glomerular filtration rate

GGT see gamma-glutamyl transferase

GHB see gamma-hydroxybutyrate

Ginkgo biloba  136, 222, 227, 641, 643

ginseng, Alzheimer’s disease 

management  643

Glasgow Antipsychotic Side-effect Scale 

(GASS)  4

glomerular filtration rate (GFR), estimation 

for renal impairment 

assessment  766

glucocorticoid receptor blocking, psychotic 

depression treatment  364

glucose in blood, psychotropic agent 

effects  963

glucose homeostasis

antidepressant effects  423–425

SSRIs improving control  423

see also diabetes mellitus

glucose tolerance impairment, antipsychotic-

related  174–181, 207

glutamate, role in cognitive function/

dementia  630, 631, 672

glycated haemoglobin (HbA1c)  53, 175, 

176, 177, 424, 432, 963

glycopyrrolate, clozapine-induced 

hypersalivation  259

gonadotrophin-releasing hormone agonists, 

medical menopause induction 

test  475

granulocyte-colony stimulating factor 

(G-CSF)  270–271

GSM see genitourinary symptoms of 

menopause

guanfacine

attention deficit hyperactivity disorder in 

adults  799, 801

clozapine-induced hypersalivation  259

gynaecological and obstetric haemorrhage, 

SSRI risks  435–436

H2 see histamine-2

HAD see HIV-associated dementia

haematological effects of 

psychotropics  959, 965–966

haemodialysis, depression treatment  769

haemoglobin, psychotropic agent 

effects  966

half-life of drugs  866

see also pharmacokinetics

haloperidol  8, 11, 14, 43, 49, 50

acute behavioural disturbance  62, 63, 65

clozapine augmentation  221

intravenous administration  117

long-acting injections, doses and 

frequencies  77

pharmacokinetics  81

possible teratogen  716

smokers  893

haloperidol decanoate  11, 14

Hamilton Depression Rating Scale 

(HAM-D), drug effect 

assessment  337, 345

HAND see HIV-associated neurocognitive 

disorders

HbA1c see glycated haemoglobin



988 Index

HD see Huntington’s disease

HDL see high-density lipoprotein cholesterol

heat stroke  245

hepatic CYP enzymes

antidepressant interactions   

401–402, 403

see also cytochrome function

hepatic damage

clozapine induced  245

hepatitis B and C infection effects  545

toxicity assessment in new drugs  762

valproate induced  291

hepatic encephalopathy, from reduced drug 

metabolism in hepatic 

impairment  753, 754

hepatic impairment in patients  753–767

antidepressants  753, 757–758, 761

antipsychotics  754–756, 761

lower starting doses 

recommended  753–754

mood stabilisers  759, 761

sedatives  754, 760, 761

stimulants  760

hepatitis B and C infections, drug 

metabolism effects  545

hepatotoxicity

assessment in new drugs  762

avoiding known drugs in hepatically 

impaired patients  754

herbal medicine see natural remedies

high-density lipoprotein (HDL) 

cholesterol  169

high-dose antipsychotics  17

adverse effects  18

efficacy  17–18

recommendations  19

highly protein-bound drugs, increased 

toxicity in hepatic 

impairment  753–754

hirudin, Alzheimer’s disease 

management  643

histamine-2 (H2) antagonists, safety in older 

patients/dementia  662

HIV, see also human immunodeficiency 

virus; people living with human 

immunodeficiency virus

HIV-associated dementia (HAD)  806

HIV-associated neurocognitive disorders 

(HAND)  806

HIV mania, secondary mania in people 

living with human immunodeficiency 

virus  805

hormonal treatments, premenstrual 

syndrome  474–475

hormone replacement therapy 

(HRT)  861–863

adverse effect management  863

depression/anxiety treatment for 

menopausal women  858

local treatments for GSM  861, 862

products and regimens  861, 862, 863

risks  861

starting treatment  863

versus raloxifene for psychosis treatment 

in menopausal women  860

hospital managers, duty to give information 

to detained patients under S132 of 

the Mental Health Act  952

HRT see hormone replacement therapy

5HT6 receptor antagonist, Alzheimer’s 

disease management  644

human immunodeficiency virus 

(HIV)  803–810

treatment advances  804

see also people living with human 

immunodeficiency virus

Huntington’s disease (HD)  830–834

cognitive symptoms  834

general principles of pharmacological 

symptom management  830–831

mental and behavioural 

symptoms  831–833

motor symptoms  830–831

huperzine A, Alzheimer’s disease 

management  643

hyperbolic tapering

antidepressants  366, 376, 379, 382

benzodiazepine  467

lithium for bipolar disorder  333

hypercalcaemia, lithium  282

hypercholesterolaemia  170

hyperglycaemia  174, 186

hyperlipidaemia  170, 171, 186

hyperparathyroidism, lithium  282

hyperprolactinaemia  2, 24, 41, 50, 

190–194, 196

antidepressants  420–422

contraindications  191

effects of antipsychotic medication on 

prolactin concentration  190

management  191, 192

switching antipsychotics  207

hypersalivation  258–262

clozapine  241

oral anticholinergic agents, safety in older 

patients/dementia  660

treatment  258, 259–260

hypersensitivity reactions, drug-induced 

hepatic damage  762

hypertension  41, 183–184, 241

hyperthermia, drug-induced excited 

states  543, 544

hypertriglyceridemia  169, 171

hypnotic effect, benzodiazepines  460

hypnotics

breastfeeding mothers  736, 746

driving impairment  922

in pregnancy  727

use in renal impairment  776–777

hypoalbuminaemia, hepatic 

impairment  753, 754

hypoglycaemia  898

hypokalaemia, anorexia nervosa   

793–794

hypokinetic phase/rigidity, Huntington’s 

disease  830, 831

hypomania, treatments  310–315

hyponatraemia  186–189

antidepressants  416–419

lithium retention and toxicity  286

other psychoactive prescribed drugs  418

and syndrome of inappropriate 

antidiuretic hormone  186, 188

treatment  187–188

and water intoxication  186

hypo-oestrogenic states, high prolactin levels 

in menopausal women  860

hypophosphataemia, anorexia  

nervosa  794

hypotension  41, 43, 44

clozapine  241

orthostatic  182–183, 207

hypothermia  245

hypothyroidism, lithium risk  282

Hy’s rule, assessment of hepatotoxicity of 

new drugs  762

iatrogenic dependence, benzodiazepines/ 

z-drugs/gabapentinoids  464, 540

idalopirdine (5HT6 receptor antagonist), 

Alzheimer’s disease 

management  644

ideational perseveration, Huntington’s 

disease  832

illicit drugs

drug-induced excited state  543–544

drugs of misuse summary  549–553

interactions with prescribed psychotropic 

drugs  545–548, 546–548

see also new psychoactive substances; 

substance misuse and dependence

iloperidone  8, 12, 15, 43, 915

IM see intramuscular...

immediate-release (IR) preparations

attention deficit hyperactivity disorder 

treatments  600, 620, 799, 800

medication doses for older adults   

633, 700

modified release stimulant preparations 

preferred in adults  799

impulsive behaviour, disinhibitory drug 

reactions, benzodiazepines   

471–473

inappropriate sexual behaviour in older 

people  680–687

incongruence of affect, multiple 

sclerosis  836

infant exposure

relative infant dose  734

see also breastfeeding

inhaled administration

acutely disturbed/violent patients  62

antipsychotics  62, 115, 116

injectable diamorphine, prescribing 

guidelines for opioid 

dependency  514
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injections

site of administration of intramuscular 

injections  954–958

see also long-acting injectable 

antipsychotics

in-patient detoxification, alcohol 

withdrawal  482

INR see international normalised ratio

in situ microparticle technology see 

risperidone ISM

insomnia

melatonin use in children and 

adolescents  575, 609–610, 620–622

menopausal women  858

people living with human 

immunodeficiency virus  805, 808, 

809

in pregnancy  726–727

see also sleep disturbance

integrase strand transfer inhibitors, 

psychiatric adverse reactions  809

intentional non-adherence  932

interferons-α and -β, psychiatric adverse 

effects  971

international normalised ratio (INR), 

psychotropic agent effects  967

interstitial lung disease  245

interstitial nephritis  245

intracranial/intracerebral haemorrhage, SSRI 

risks  434–435

intramuscular (IM) injections, acute 

behavioural disturbance  62–66

intranasal antipsychotics  115, 116–117

intranasal esketamine, treatment resistant 

depression  336, 351, 357, 359

intranasal ipratropium, clozapine-induced 

hypersalivation  259

intranasal naloxone  499

involuntary movements, abnormal see 

tardive dyskinesia

ipratropium nasal spray, clozapine-induced 

hypersalivation  259

IR see immediate-release preparations

irritability (aggression, self-injurious 

behaviour, and severe disruptive 

behaviours), children and adolescents 

with autism spectrum disorder  608

irritability and agitation, Huntington’s 

disease  832, 833

isotretinoin, psychiatric adverse effects  971

KarXT (xanomeline-trospium), Alzheimer’s 

disease management  645

ketamine  65, 68, 357–361

anti-suicidal effects  339

bipolar depression  321

borderline personality disorder  790

dosing recommendations  358

mechanism of antidepressant action  357

‘off-label’ prescribing  947

in overdose  914

psychotic depression treatment  363

racemic mixture  357

route of administration  357–358

treatment resistant depression  351, 

357–361

see also esketamine

ketoacidosis, diabetic  174, 175

kidneys see chronic kidney disease; renal...

knee-buckling  245

lactate in blood, psychotropic agent 

effects  963

LAI see long-acting injectable antipsychotics

lamotrigine

borderline personality disorder  789

clozapine augmentation  221

life-threatening cutaneous reactions  937

in overdose  916

restarting after period of non-

compliance  937, 938

target range  868

laxative misuse/abuse  792, 961, 962

laxatives  239, 241, 264–265, 658, 882

LDL see low-density lipoprotein cholesterol

learning difficulties  824–829

capacity and consent  824–825

epilepsy comorbidity  825

general considerations  824

prescribing practice  824–825

lecanemab, Alzheimer’s disease 

treatment  646

legal issues

Mental Health Act England and Wales 

(1983)  949–953

‘off label’ prescribing  945–946

UK drug-driving law  921–923

see also capacity and consent

lemborexant

managing sleep disturbance in 

dementia  674

in overdose  917

use in patients with hepatic 

impairment  761

leukopenia, psychotropic agent effects  966

levetiracetam, for tardive dyskinesia  137

Levodopa, hypokinetic rigidity in 

Huntington’s disease  831

levomepromazine  11, 43

Lewy body dementia  630, 642, 648, 649, 

842

LFTs see liver function tests

libido  196, 199

linaclotide, for constipation treatment  265

lipids see plasma lipids

lipoproteins in blood, psychotropic agent 

effects  963

liraglutide, for antipsychotic-induced weight 

gain  145

lisdexamfetamine

attention deficit hyperactivity disorder in 

adults  798–800

borderline personality disorder  789

bulimia nervosa/binge eating disorder  795

lithium  279–288

adherence/non-compliance limiting 

effectiveness  284

adverse effects  282–283

with alcohol  899

augmentation of antidepressants in 

unipolar depression  280

bariatric surgery patients  852, 853

bipolar disorder  279–288

depression  280

mania  279–280, 310, 311

stopping treatment  331–334

suicide risk  281

borderline personality disorder  789

with caffeine  903

clinical indications  279–281, 284

clozapine use with  269–270, 271

depression treatment  280–281

discontinuation  283–284

driving impairment  922

drug interactions  283, 284–286

environmental concentration inversely 

related to suicide and dementia at a 

population level  279

formulations  282

mania, acute treatment  279–280, 

310, 311

mechanism of action  279

on-treatment monitoring   

283, 284

optimising treatment for different 

ages  327

in overdose  916

patients on long-term lithium  280

people with learning difficulties   

827

people living with human 

immunodeficiency virus  805

plasma levels  281

postpartum  736

in pregnancy  723, 725

pre-treatment tests  283

prophylaxis for unipolar depression   

281, 399

renal effects  282, 285

renal function assessment  766

target range  868

teratogenicity  283

thyroid effects  282

toxicity  282–283

use in patients with hepatic 

impairment  754, 759, 761

withdrawal effects  331–332

liver function tests (LFTs)

interpretation  753, 762

monitoring to access drug effects   

41, 754, 762

see also hepatic damage

lofepramine, in overdose  914

lofexidine, clozapine-induced 

hypersalivation  259

lone atrial fibrillation  845
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long-acting injectable (LAI) 

antipsychotics  4, 7, 23, 29,  

74–80

advice on prescribing  75–76

aripiprazole  85–89

for bipolar disorder  83–84, 300, 301, 

302, 305–306, 326–327

clozapine augmentation  221

differences between  76

doses and frequencies  77–78

equivalent doses  14, 15

management of patients  83–84

maximum doses  11, 12

for menopausal women  859

olanzapine  90–92

paliperidone palmitate  93–98

risperidone  94, 99–105

test doses  75

long-acting oral antipsychotics

improving adherence  933

preventing sudden cessation   

932–933

restarting after period of 

non-compliance  937

loop diuretics, lithium interaction  285

loperamides, safety in older patients/

dementia  658

lorazepam  68, 155

catatonia treatment  155

concentration in normal dosing and UK 

legal limit  923

rapid tranquillisation of children and 

adolescents  623

use in patients with hepatic 

impairment  761

low-density lipoprotein (LDL) 

cholesterol  169

low-dose aspirin co-prescribed with SSRIs, 

GI bleeding risk  433, 434

loxapine  43, 893

lumateperone  8, 12, 15, 43, 208, 915

lung disease, interstitial  245

lurasidone  8, 11, 15, 43

bipolar depression  302

cardiac safety of  164

clozapine augmentation  221

in overdose  916

QTc prolongation  164

lymphocytes, psychotropic agent 

effects  966

MADRS see Montgomery-Asberg 

Depression Rating Scale

maintenance for drug dependence, opioid 

substitution treatment   

500, 501–504

maintenance phase, children and adolescents 

with depression  570

maintenance treatment

bipolar disorder  326–330

psychotic depression  363–364

schizophrenia  29, 53

major depressive disorder (MDD)   

335–361

bipolar depression comparison  319

older people  688

see also depression

malabsorptive surgical procedures, bariatric 

surgery  849

mania

people living with human 

immunodeficiency virus  805

treatment in children and 

adolescents  575–576

mania (bipolar disorder)

antipsychotics  300, 301, 302, 311

benzodiazepines  310, 311–312

carbamazepine  295

lithium treatment  279–280

treatment options  310–315

valproate treatment  289–290

manic switch, depression in children and 

adolescents  571

MAOIs see monoamine oxidase inhibitors

MARS see Medication Adherence Rating 

Scale

MCI see mild cognitive impairment

MDD see major depressive disorder

MDRD see Modification of Diet in Renal 

Disease

mean cell haemoglobin concentration, 

psychotropic agent effects  966

medical foods, Alzheimer’s disease 

management  644

medical menopause, assessing premenstrual 

syndrome/premenstrual dysphoric 

disorder  475

Medication Adherence Rating Scale 

(MARS)  931

medication-taking aids  932

melatonin

adverse effects, children and 

adolescents  621

for antipsychotic-induced weight 

gain  146

children and adolescents  620, 621, 626

description  620

efficacy  620

managing behavioural and psychological 

symptoms of dementia  674

‘off-label’ prescribing  947

sleep disturbance/insomnia treatment, 

children and adolescents   

575, 609–610, 620–622, 626

for tardive dyskinesia  137

melperone  15

memantine  222, 227

Alzheimer’s disease  630–634, 636–637, 

640, 641

borderline personality disorder  789

immediate release versus extended 

release  633

managing behavioural and psychological 

symptoms of dementia  671

methods of action in AD treatment   

630, 631

vascular dementia  647

memory, clinicians’ procedural memory and 

unconscious influences  939

menopause  857–864

depression/anxiety  858

diagnosis  857

elderly care  861

genitourinary symptoms and 

treatments  857, 861, 862

hormone replacement therapy  861–863

increased adiposity effects  859–860

psychological symptoms  857, 858–860

psychosis  858–860

mental capacity see capacity and consent

Mental Health Act (MHA), England and 

Wales (1983)  629, 682, 694–698, 

949–953

mephedrone, misuse and dependence   

533, 537, 543

metabolic abnormalities, 

antiretrovirals  808

metformin

for antipsychotic-induced weight 

gain  146

possible mood improvement in type II 

diabetes  424

methadone

buprenorphine comparison  503

cautions  505–506

general hospital settings  504, 505

hepatic/renal dysfunction  505

initiation of treatment  504

intoxication  505

opioid substitution treatment  501, 

503–506

in overdose  506, 917

psychiatric hospital settings  504–505

titration schedules  504, 505

transferring back from 

buprenorphine  512–513

transition to buprenorphine  510–512

withdrawal  516

methamphetamine use disorder  533–534

detoxification  534

psychotic symptoms  534–535

methylphenidate

attention deficit hyperactivity disorder in 

adults  798–800

borderline personality disorder  789

driving impairment  922

people with learning difficulties  827

in pregnancy  727

psychotic depression treatment  364

metreleptin, weight restoration in anorexia 

nervosa  792

MHA see Mental Health Act (MHA)

MI see myocardial infarction

mianserin, in overdose  914

microdeletion syndrome, 22q11.2 deletion 

syndrome  820–823
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midazolam  64, 65

mild alcohol withdrawal  480

mild cognitive impairment (MCI), 

treatments  636, 643, 646, 648

mild neurocognitive disorder (MND), HIV 

related  806

mineral supplements

anorexia nervosa  793

see also nutritional supplements

minimum effective doses

antidepressants  342, 366

antipsychotics  8

determining for patient  84

minocycline  226, 227

mirtazapine

in overdose  914

in pregnancy  721–722

smokers  893

weight restoration in anorexia 

nervosa  792

missed doses of psychotropic 

medication  937

MND see mild neurocognitive disorder

moclobemide  914

modafinil

for antipsychotic-induced weight 

gain  146

depression  388

fatigue in multiple sclerosis  837

not recommended in pregnancy  727

in overdose  917

Modification of Diet in Renal Disease 

(MDRD) formula, glomerular 

filtration rate estimation  766

modified-release (MR) preparations

methylphenidate  600

stimulants for attention deficit 

hyperactivity disorder in adults   

798, 799, 800

see also extended release preparations; 

slow-release oral morphine

molindone  12, 15

monoamine oxidase inhibitors (MAOIs)

adverse effects, relative to other 

antidepressants  338

with alcohol  899

with caffeine  903

electroconvulsive therapy 

combination  385

glucose homeostasis  423, 424

hyponatraemia  416, 417, 418

interaction with tyramine-containing 

foods  338–339

not recommended for people living with 

human immunodeficiency virus  805

not recommended in pregnancy  722

in overdose  914

pharmacodynamic drug 

interactions  404–405

serotonin syndrome  367

swapping and stopping 

antidepressants  368

monoclonal antibodies, Alzheimer’s disease 

treatment  646

monocytes, psychotropic agent effects  966

montelukast, psychiatric adverse 

effects  971

Montgomery-Asberg Depression Rating 

Scale (MADRS), drug effect 

assessment  345

Montgomery vs Lanarkshire Health Board 

appeal case decision, ‘off-label’ 

prescribing  945

mood disorders

caffeine effects  905

see also bipolar disorder; depression

mood elevation, psychostimulants use in 

depression  388

mood stabilisers

adverse effects, rationale for reducing/

stopping  331

with alcohol  899

bariatric surgery patients  852

bipolar depression  319

bipolar disorder  279–299, 310–311

stopping treatment  331–334

borderline personality disorder  789

breastfeeding mothers  736, 744–745

combinations for rapid-cycling bipolar 

affective disorder  316

managing behavioural and psychological 

symptoms of dementia  673

non-antipsychotic agents for bipolar 

illness in pregnancy  723–725

in overdose  916–917

use in patients with hepatic 

impairment  759, 761

use in renal impairment  775–776

withdrawal effects  331–332

see also carbamazepine; lithium; valproate

mood-stabilising anticonvulsants, chronic 

kidney disease risk  769

mortality

antipsychotic polypharmacy versus 

monotherapy  22, 23

antipsychotics versus other risk 

factors  166

cardiovascular with antipsychotics  18, 

166, 176

diabetes-related with antipsychotics  174

drug-induced hyperthermia  544

neuroleptic malignant syndrome  151

motivation of patients

adherence  929, 932, 933

readiness to change  940

movement disorders, and nicotine  910

MR see modified-release

MS see multiple sclerosis

multiple sclerosis (MS)  835–839

anxiety  836

bipolar disorder  836

cognitive impairment  837

depression  835

fatigue  837

pseudobulbar affect  836

psychosis  836–837

multisubstance misuse see polysubstance 

abuse

muscle rigidity see pseudoparkinsonism

muscular spasm, uncontrolled see dystonia

mutual aid and peer support, stimulant 

abstinence  532

myasthenia gravis, acetylcholinesterase 

inhibitors use in older patients/

dementia  660

myocardial function effects, drug-induced 

excited states  543

myocardial infarction (MI), SSRI protective 

effects  433

myocarditis  253–254, 255

myoclonus

clozapine  241, 871

Huntington’s disease  831

lithium  269

nalmefene, alcohol dependence  490–491

naloxone

buprenorphine combination 

(Suboxone)  513

injection or internasal treatment  499

opioid overdose treatment  499

naltrexone

for antipsychotic-induced weight 

gain  146

borderline personality disorder  789

gambling disorder  560

‘off-label’ prescribing  947

people with learning difficulties  827

preventing relapse after alcohol 

detoxification  490

preventing relapse after opioid 

detoxification  517–518

for tardive dyskinesia  137

NAPLS see North American Prodromal 

Longitudinal Studies

Naranjo adverse drug reaction scale 

(adapted)  972, 973

National Confidential Inquiry into Suicide 

and Homicide by People with Mental 

Illness  928

National Institute for Health and Care 

Excellence (NICE) guidelines

anxiety spectrum disorders  448–449

attention deficit hyperactivity disorder in 

adults  800

attention deficit hyperactivity disorder in 

children and adolescents  599

borderline personality disorder  788

dementia  642

depression  336

eating disorders  795

generalised anxiety disorder  448

hypercholesterolaemia  170

obsessive compulsive disorder  449

panic disorder  448

prophylaxis in bipolar disorder  327
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psychotic disorder monitoring  176

relapse prevention after alcohol 

detoxification  489, 490, 492

schizophrenia  2, 52–54

National Poisons Information Service 

(NPIS)  538

natural remedies

Alzheimer’s disease management   

641, 643

drug interactions in menopausal 

women  858

Ginkgo biloba  136, 222, 227, 641, 643

non-standardised preparations  440, 441

potential risks  442

St John’s wort  440–443

taken without doctor’s knowledge  442

nausea, clozapine  241

NbN see Neuroscience-based Nomenclature

NE see norepinephrine

negative predictive value (NPV)  275

neonatal problems

first-generation antipsychotics risk  716

tricyclic antidepressant withdrawal  720

nephritis, interstitial  245

nephrotoxic drugs, renal function 

assessment  766

Netherlands Clozapine Collaboration 

Group  267

NEURAPRO trial  111–112

neurocognitive disorders

HIV related  806

inappropriate sexual behaviour in older 

people  680–687

see also dementia

neurodevelopment, antipsychotic exposure 

during pregnancy  717–718

neuroleptic malignant syndrome 

(NMS)  150–153

catatonic stupor in  155, 156

renal impairment  769

restarting antipsychotics  150

risk factors  150, 151

signs and symptoms  150

treatment  150, 151

neurological conditions, rare 

dementias  649

neuromodulation

stimulant use disorder  533

see also transcranial magnetic stimulation

Neuroscience-based Nomenclature 

(NbN)  2, 49

neurotoxicity, lithium  283

neutropenia

agranulocytosis  267–268

benign ethnic neutropenia  268, 269

clozapine-related  251, 267–272

granulocyte-colony stimulating 

factor  270–271

lithium  269–270

neutrophils, psychotropic agent effects  966

new psychoactive substances (NPSs/designer 

drugs)  477, 540, 543, 544

NICE see National Institute for Health and 

Care Excellence

nicotine  908–911

attention deficit hyperactivity 

disorder  909

depression and anxiety  909

drug interactions  910

movement disorders  910

Parkinson’s disease  910

psychotropic effects  908

schizophrenia  908–909

smoking cessation and withdrawal 

symptoms  910

see also smoking

nicotine dependence  523–531, 910

bupropion  527, 529

cytisine  526, 529

electronic vaping devices  527–528, 530

nicotine replacement therapy  523–524, 

525

treatment algorithms  528–530

varenicline  524–526

withdrawal symptoms  910

nicotine replacement therapy 

(NRT)  523–524

adverse effects  524

clinical effectiveness  524

combination of formulations  524, 

529–530

preparations and doses  525, 529–530

nicotine vaping devices (vaping)   

527–528, 530

adverse effects  528

clinical effectiveness  528

preparations and doses  528, 530

N-methyl-D-aspartate (NMDA) receptor 

antagonists

Alzheimer’s disease  630

see also ketamine

NMS see neuroleptic malignant syndrome

nocebo effects, patient expectations of 

treatment  941

nocturnal enuresis, management  242

non-adherence

impacts  928–929

lithium  284

rates and degrees of adherence  927–928

restarting psychotropic medications after 

period of non-compliance  937–938

non-competitive N-methyl-D-aspartate 

receptor antagonists  630

non-compliance see non-adherence

non-iatrogenic benzodiazepine 

dependence  540

non-nucleoside reverse transcriptase 

inhibitors  808–809

non-steroidal anti-inflammatory drugs 

(NSAIDs)

Alzheimer’s disease management   

644–645

co-prescribed with SSRIs, GI bleeding 

risk  433, 434

lithium interactions  285–286

safety in older patients/dementia  660

norclozapine  871

norepinephrine (NE)-modulating agents see 

viloxazine

norepinephrine (NE)-reuptake inhibitors see 

atomoxetine; bupropion

North American Prodromal Longitudinal 

Studies (NAPLS)  112

NPIS see National Poisons Information 

Service

NPSs see new psychoactive substances

NPV see negative predictive value

NRT see nicotine replacement therapy

NSAIDs see non-steroidal anti-inflammatory 

drugs

nucleoside reverse transcriptase inhibitors, 

psychiatric adverse reactions  808

nutritional supplements

Alzheimer’s disease management   

643, 644

anorexia nervosa  793–794

fatigue in multiple sclerosis  837

obesity  145, 145–146, 166, 169, 176, 580, 

713

see also weight gain

Objective Opiate Withdrawal Scale 

(OOWS)  501

object relations  939

obsessive compulsive behaviours, 

Huntington’s disease  832, 833

obsessive compulsive disorder (OCD)

alternative and experimental 

treatments  591

children and adolescents  587–594

with autism spectrum disorder  610

clinical guidance  587, 588–589

need for drug treatment  587

psychological therapies  587

SSRI use  588

NICE guidelines  449, 588–589

specific drugs used  453–454

SSRIs/SNRIs  447

treatment duration and follow-up  591

treatment initiation  589

treatment-refractory cases  590

use of adult treatments  592

obstetric and gynaecological haemorrhage, 

SSRI risks  435–436

OCD see obsessive compulsive disorder

ocular effects, and antipsychotics  245

oesophageal varices, consequences of 

reduced hepatic blood flow  753

oestrogen

antipsychotics effects  858

decline in menopausal women   

857, 858, 860

selective oestrogen receptor 

modulators  860

National Institute for Health and Care 

Excellence (NICE) guidelines (cont’d)
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oestrogen augmentation

psychosis treatment adjunct for 

menopausal women  860

see also hormone replacement therapy

‘off-label’ prescribing (outside a drug’s 

licensed indications)  945–948

legal issues  945–946

recommendations  946–947

OGTT see oral glucose tolerance tests

Okedi see risperidone ISM

olanzapine

acute behavioural disturbance  62, 63

acute kidney injury risk  769

bipolar depression  322

bipolar disorder  302, 310

borderline personality disorder  788

children and adolescents, adverse 

effects  573, 574

dose reductions  121, 122

doses and frequencies  77, 90

efficacy  3

glucose tolerance impairment 

association  175

linear dose reductions  121

long-acting injections  90–92

in overdose  916

pharmacokinetics  81

plasma level monitoring  871–872

plasma lipids, effect on  169–170

post-injection delirium sedation 

syndrome  91

rapid-cycling bipolar affective 

disorder  316

risks in pregnancy  716, 717

smokers  893

stopping  90

suppositories  118

target range  869

weight restoration in anorexia 

nervosa  792

olanzapine/fluoxetine combination, children 

and adolescents with bipolar 

depression  574, 577

olanzapine pamoate  11, 15

olanzapine/samidorphan combination, 

bipolar disorder  302

older people  627–712

Alzheimer’s disease  630–647

behavioural and psychological 

symptoms of dementia management  

667–679

covert administration of medicines in food 

and drink  629, 694–699

dementia  630–687

depression  688–693

dose recommendations for common 

psychotropics  700–712

general prescribing principles  627–629

inappropriate sexual 

behaviour  680–687

safer prescribing/cognitive 

risks  654–666

omega-3 (polyunsaturated) fatty acids (fish 

oils or supplements)

Alzheimer’s disease management  643

borderline personality disorder  790

dyslipidaemia treatment  171

mild/moderate depressions in older 

adults  689

schizophrenia treatment and 

prevention  111–114, 221

tardive dyskinesia  137

ondansetron  137, 226, 228

OOWS see Objective Opiate Withdrawal 

Scale

opioid antagonists, borderline personality 

disorder  789

opioid dependence  498–522

changes in prescribing practice  498

overdoes  498–499

prescribing psychotropic 

medications  515

timecourse of withdrawal symptoms  501

opioid receptor agonists, buprenorphine 

blocking other opioids  506, 507

opioids

detoxification and reduction 

regimens  516–518

diversion potential of prescribed 

substances  503, 512, 513, 514

driving impairment  922

misuse  498–522

overdose risk after detoxification  518

overdose symptoms and 

treatment  498–499

psychiatric adverse effects  969

relapse prevention with 

naltrexone  517–518

safe storage importance  505

safety in older patients/

dementia  660–661

transferring from prescription drugs to 

buprenorphine  512

opioid substitution treatment (OST)   

500–519

alternative oral preparations  514

induction and stabilisation of 

maintenance treatment  501

injectable diamorphine  514

pain control in patients  518–519

relapse prevention with 

naltrexone  517–518

safe prescribing  501

slow-release oral morphine  514

see also buprenorphine; methadone

opioid withdrawal

buprenorphine  516–517

community settings  516–517

methadone  516

specialist addiction in-patient 

settings  517

timecourse of symptoms  501

treatment of symptoms  515

validated scales  501

oral glucose tolerance tests (OGTT)   

176, 177

oral nicotine products see nicotine 

replacement therapy

orexin antagonists see lemborexant; 

suvorexant

orlistat

for antipsychotic-induced weight 

gain  146

for constipation treatment  265

orodispersible drug administration, 

Espranor/buprenorphine  507–508

orthostatic hypotension  182–183, 207

OST see opioid substitution treatment

osteoporosis, anorexia nervosa risk  794

overdose, psychotropics in  913–920

oxazepam

catatonia treatment  155

concentration in normal dosing and UK 

legal limit  923

use in patients with hepatic 

impairment  761

oxcarbazepine, risks in pregnancy  724

P450 (CYP) pathways

inhibition by different SSRIs  339

see also cytochrome function

packed cell volume, psychotropic agent 

effects  966

paediatric autoimmune neuropsychiatric 

disorder associated with 

Streptococcus (PANDAS)  617

pain control

for patients on opioid substitution 

treatment  518–519

see also analgesics

paliperidone

pharmacokinetics  81

target range  869

use in patients with hepatic 

impairment  761

paliperidone palmitate long-acting 

injections  29, 31, 93–98

dose and administration  11, 77, 93

pancreatitis  246

panic disorder

NICE guidelines  448

specific drugs used  450–451

SSRIs/SNRIs  446–447

use of benzodiazepines  446

paracetamol (acetaminophen)

for behavioural and psychological 

symptoms of dementia  668

hepatotoxicity  762

pain in alcohol withdrawal  489

safety in older patients/dementia  660

paradoxical disinhibitory/aggressive drug 

reactions, benzodiazepines   

471–473

parenteral thiamine, prophylaxis against 

Wernike’s encephalopathy in alcohol 

dependency  484–485
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parenteral treatment, for acutely disturbed/

violent patients  62–65

parkinsonian symptoms

dementia with Lewy bodies  648

see also pseudoparkinsonism

Parkinson’s disease (PD)  840–844

cholinesterase inhibitors  842

complementary therapies  842

depression  840

and nicotine  910

pimavanserin use  842

psychiatric adverse effects of 

treatments  970

psychosis  841–842

parotid gland swelling  246

paroxetine

in pregnancy  720

use in patients with hepatic 

impairment  761

paroxysmal atrial fibrillation  845

pathological laughing or crying 

(pseudobulbar affect), multiple 

sclerosis  836

patient factors, affecting 

adherence  940–942

patient monitoring

bipolar disorder  283, 291, 297, 

308–309

mitigating serious consequences of 

non-adherence  928

plasma level monitoring of psychotropic 

drugs  865–878

PD see Parkinson’s disease

PDSS see post-injection delirium sedation 

syndrome

penfluridol  43, 106–107

people with epilepsy (PWE)  811–819

driving restrictions  817

drug interactions between antiseizure 

medications and 

psychotropics  813–814

possible causes of psychiatric 

symptoms  811–812

prescribing principles  811

psychiatric comorbidities  811–812

psychiatric side effects of antiseizure 

medications  812–813

seizure risk from psychotropic 

drugs  814–817

people living with human immunodeficiency 

virus (PLWH)  803–810

bipolar affective disorder  805

depression  804–805

factors contributing to psychiatric 

symptoms  803

prescribing principles  803–804

psychosis  804

secondary mania  805

see also human immunodeficiency virus

pericardial effusion  246

pericarditis  246

pericyazine  11, 14

perimenopause  857, 861

perioperative blood loss, SSRI risks   

436–437

permanent atrial fibrillation  845

perospirone  12

perphenazine  11, 14, 43

Perseris (RBP-7000)  101–102

persistent atrial fibrillation  845

personal and cultural beliefs, influencing 

adherence  940

personality disorders

antipsychotic prescriptions  119, 331

benzodiazepines causing 

disinhibition  472

substance misuse  477

see also borderline personality disorder

P-glycoprotein (P-gp)  883

pharmacodynamic drug interactions

with alcohol  897–898

antidepressants  339, 402, 404–405

antiretroviral drugs and 

psychotropics  807–808

antiseizure medications and 

psychotropics  814

pharmacodynamics

changes in older people  627–628

menopause effects  858

pharmacokinetic drug interactions

antidepressants  401–402, 403

antiretroviral drugs and 

psychotropics  807

antiseizure medications and 

psychotropics  813

pharmacokinetics  865–899

caffeine  902–903

changes in older people  627, 628

cytochrome function  883–891

depot antipsychotics  81

drug interactions with alcohol  895–899

half-life increased in hepatic 

impairment  754

impaired drug absorption following 

bariatric surgery  849

menopause effects  858

plasma level monitoring of psychotropic 

drugs  865–878

postmortem blood 

concentrations  879–880

smoking and psychotropic 

drugs  892–894

phenothiazines, in overdose  916

phenytoin, target range  869

phosphate in blood, psychotropic agent 

effects  964

pimavanserin  8, 12, 15, 208

managing behavioural and psychological 

symptoms of dementia  675

use in Parkinson’s disease  842

pitolisant  761, 778, 917

placebo and nocebo effects, patient 

expectations of treatment  941

plasma creatine kinase (CK)  150

plasma drug levels, elevated due to reduced 

hepatic blood flow  753

plasma glucose levels, antipsychotic 

medication monitoring  40

plasma level monitoring of psychotropic 

drugs  865–878

amisulpride  869–870

aripiprazole  870

clozapine  870–871, 881–882

first-order pharmacokinetics  865

interpretation of results  867

olanzapine  871–872

quetiapine  872–873

risperidone  873

sampling time  866, 868–869

steady state  865–866, 868–869

target ranges  867–869

plasma levels

risperidone long-acting injections  99

variations in  56–57

plasma lipids  169–173

screening and monitoring  170, 171

see also dyslipidaemia

plasma protein synthesis reduction, hepatic 

impairment  753

platelets

agents associated with aggregation  967

psychotropic agent effects  967

SSRI effects

bleeding  393–394, 404, 409, 432–437

decreasing embolic events/MI risk  433

plecanatide, for constipation 

treatment  265

PMDD see premenstrual dysphoric disorder

PMR see postmortem redistribution

PMS see premenstrual syndrome

pneumonia, antipsychotic-induced   

204–206, 242

polypharmacy, menopausal women  858

polyserositis  246

polysubstance abuse

benzodiazepine dependence  541, 542

opioids and cocaine, substitution therapy 

reducing both  534

polyunsaturated fatty acids (PUFAs) see 

omega-3 fatty acids

PORT see Program of Rehabilitation and 

Therapy study

positive predictive value (PPV)  275

post-injection delirium sedation syndrome 

(PDSS)  76, 77, 91

post menopause, continuous combined 

HRT  861

postmortem blood 

concentrations  879–880

postmortem redistribution (PMR)  879

postpartum depression  719

postpartum haemorrhage, antidepressant 

use in pregnancy  435–436, 720, 

721, 722

postpartum medication, breastfeeding 

mothers  734–737
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postpartum psychosis  715

post-SSRI sexual dysfunction 

(PSSD)  428–429

post stroke depression  393–396

prophylaxis  393

SSRI risks  393–394

post-traumatic stress disorder (PTSD)

benzodiazepine use  446

children and adolescents  595–596

specific drugs used  452

SSRIs/SNRIs  447

postural hypotension see orthostatic 

hypotension

potassium levels, psychotropic agent 

effects  964

power to treat, under S58 of the Mental 

Health Act  949–950

PPH see postpartum haemorrhage

PPIs see proton pump inhibitors

PPV see positive predictive value

pramipexole, bipolar depression  321

pregabalin

generalised anxiety disorder  447–448

in overdose  917

in pregnancy  724–725

use in opiate misusers  519

use in patients with hepatic 

impairment  761

pregnancy  713–733

alcohol use  492–493

benzodiazepines  541

depression/antidepressants  719–726

evidence of psychotropic drug 

effects  713

gynaecological and obstetric haemorrhage 

risk  435–436

newly diagnosed mental illness  714

planning when taking psychotropic 

drugs  714

psychiatric illness as risk factor  713

psychosis  715–718

selective serotonin reuptake 

inhibitors  435–436, 720–721

substance misuse  492–493, 554–559

tricyclic antidepressants  719–720

in women taking psychotropic 

drugs  714

premature ejaculation, antidepressants as 

treatment  426, 428

premenstrual dysphoric disorder 

(PMDD)  474

medical menopause using gonadotrophin-

releasing hormone agonists  475

premenstrual syndrome (PMS)  474–475

hormonal treatment  474–475

medical menopause using gonadotrophin-

releasing hormone agonists  475

non-hormonal treatment  474

pharmacological management chart  474

prenatal exposure to medications see 

pregnancy

pre-school children, anxiety disorders  586

prescribers, duty of, medical conditions and 

safe driving  924

prescribing checklists, relational 

aspects  942–943

prescribing drugs outside their licensed 

indications (off-label)  945–948

legal issues  945–946

recommendations  946–948

preterm delivery risk

antidepressants  720

antipsychotics  716, 717

lithium  723

tricyclic antidepressants  720

primavanserin  43, 916

procedural memory, clinicians’ unconscious 

influences  939

prochlorperazine  117, 118

pro-drugs, not recommended in hepatic 

impairment  754

Product Licences  945

Program of Rehabilitation and Therapy 

(PORT) study  112

prolactin levels

antidepressant effects  420–422

antipsychotic medication monitoring  41

elevation  43, 44

menopausal women  860

psychotropic agent effects  190, 964

prolonged QT interval see QTc prolongation

prolonged-release injection, buprenorphine/

Buvidal  509–510

prolonged release preparations, see also 

extended release preparations; 

long-acting injectable antipsychotics; 

modified-release preparations; 

slow-release oral morphine

promazine  43

promethazine

acutely disturbed or violent behaviour in 

schizophrenia  63, 64, 68

breastfeeding  746

not recommended for managing 

behavioural and psychological 

symptoms of dementia  674

in pregnancy  726

prophylaxis

antidepressants  397–400

after first episode of depression  397

dosing  399

post stroke  393

for recurrent depression  397–398

bipolar disorder  281, 290, 326–330

lithium for depression/mood 

disorders  281

post stroke depression  393

thiamine for Wernicke’s encephalopathy 

in alcohol dependency  487–488

propranolol, for tardive dyskinesia  137

protein in blood, psychotropic agent 

effects  964

proteinuria, renal impairment 

assessment  766

prothrombin time (PT), psychotropic agent 

effects  967

proton pump inhibitors (PPIs), safety in 

older patients/dementia  662

prucalopride, for constipation 

treatment  265

pseudobulbar affect, multiple sclerosis  836

pseudoparkinsonism (drug-induced 

parkinsonism)  34, 35, 43, 44, 50, 

126, 127, 128, 291, 804

PSSD see post-SSRI sexual dysfunction

psychiatric adverse effects of non-

psychotropic drugs  969–974

antiretroviral therapy  808–809

differential diagnosis  972–973

drugs and effects  969–972

Naranjo scale  972, 973

psychiatric symptoms in the context of other 

disorders  803–864

psychodynamic interventions

adherence  929

depression  336

psychoeducation  932

psychological/psychosocial interventions

anorexia nervosa  795

anxiety spectrum disorders  448

behavioural disturbance in people with 

learning difficulties  825

benzodiazepine withdrawal  466, 468, 

541, 542

borderline personality disorder  787

children and adolescents  566, 568, 

587, 597

depression  336, 337, 566, 568

improving medication adherence  932, 

933–934

learning disabilities  825

schizophrenia  29, 52, 53, 54, 230

see also cognitive behavioural therapy; 

dialectical behaviour therapy

psychosis

acute behavioural disturbance  62–73

atrial fibrillation patients  846

cannabis  36

catatonic stupor in  155

children and adolescents  580–581

during pregnancy  715–718

electroconvulsive therapy  108–110

first episode  28–29, 31

duration of treatment  54

negative symptoms  34

NICE guidelines  52–53

treatment algorithm  45

gamma-butyrolactone withdrawal   

534, 537

Huntington’s disease  832, 833

menopausal women  858–860

methamphetamine use 

disorder  534–535

multi-episode  29–30

multiple sclerosis  836–837

and nicotine  908–909
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oestrogen augmentation in menopausal 

women  860

oestrogen decline reducing antipsychotic 

activity in menopausal women  858

people living with human 

immunodeficiency virus  804

postpartum  715, 736

prevention with polyunsaturated fatty 

acids  111–114

relapse, withdrawal-associated  119

and sexual dysfunction  195–196

‘super-sensitivity psychosis’  31

use of benzodiazepines  461

see also schizophrenia and related 

psychoses

psychosocial interventions see psychological/

psychosocial interventions

psychostimulants

attention deficit hyperactivity disorder in 

adults  798, 799, 800

depression  388–392

psychotherapies, post-traumatic stress 

disorder  595

psychotic depression  362–365

acute treatment  362

combination therapies  362, 364

ECT treatment  363

ketamine  363

maintenance treatment  363–364

psychotropic drugs

with alcohol  895–899

driving impairment  921–926

interactions with illicit drugs   

545, 546–548

in overdose  913–920

plasma level monitoring  865–878

steady state  865–866, 868–869

target ranges  867–869

smokers  892–894

target ranges  867–869

use in renal impairment  769–778, 779

PT see prothrombin time

PTSD see post-traumatic stress disorder

PUFAs see polyunsaturated fatty acids

PUFAs (polyunsaturated fatty acids) see 

omega-3 fatty acids

pure red cell aplasia, psychotropic agent 

effects  967

PWE see people with epilepsy

pyridoxine, for tardive dyskinesia  136

QTc prolongation

antipsychotic-related  43, 44, 161–168

cardiovascular risk factors  166

ECG monitoring  165

management  166

metabolic inhibition  165

non-psychotropic association  165

physiological risk factors  164

QT interval  161–162

risk factors  164–165

risk quantification  162–164

switching antipsychotics  207

methadone risk  506

prescribing in atrial fibrillation 

patients  845

quercetin

Alzheimer’s disease management  645

for tardive dyskinesia  137

questionnaires

adherence assessment  930, 931

severity of alcohol dependence   

480, 482, 485

quetiapine

acute kidney injury risk  769

bipolar disorder  302

borderline personality disorder  788

glucose tolerance impairment 

association  175

in overdose  916

plasma level monitoring  872–873

rapid-cycling bipolar affective 

disorder  316

risks in pregnancy  717

target range  869

thyroid function tests  41

weight restoration in anorexia 

nervosa  792

raloxifene  228, 860

see also selective oestrogen receptor 

modulators

rapid-cycling bipolar affective 

disorder  290, 316–318

rapid tranquilisation (RT)  62, 68–70

children and adolescents  623–625

physical monitoring  69

remedial measures  70

site of administration of intramuscular 

injections  956–957

Rating of Medication Influences (ROMI) 

scale  931

RBP-7000 (Perseris)  101–102

readiness to change, influencing 

adherence  940

recommendations to patients, 

adherence  927

rectal administration, antipsychotics   

116, 118

recurrent depression, prophylaxis  397–398

red blood count/red cell distribution width, 

psychotropic agent effects  967

reduced hepatic blood flow, consequences of 

hepatic impairment  753

reduced metabolism of drugs

changes with old age  628

hepatic impairment  753

refractory schizophrenia see  

treatment-resistant schizophrenia

refusal of treatment, older people’s mental 

health and capacity  629, 694–699

relational aspects of adherence

clinician factors  939

patient factors  940–942

prescribing checklist  942–943

relational aspects of prescribing 

practice  939–944

relative infant dose (RID), medication in 

breastfeeding mothers  734

renal adverse effects

antiretrovirals  807

lithium  282

renal function, NSAIDs affecting sodium/

lithium reabsorption  285

renal impairment in patients  766–785

anti-dementia drugs  778

antidepressants  772–775

antipsychotics  769–771

anxiolytics and hypnotics  776–777

classification of stages  767

clinical guidance  768

lithium  282

methadone  505

monitoring  768

mood-stabilisers  775–776

other psychotropic drugs  768

recommended psychotropic drugs  779

repetitive transcranial magnetic stimulation 

(rTMS)

for catatonia  155–156

for negative symptoms in 

schizophrenia  36

for tardive dyskinesia  137

restarting psychotropic medications

after a break in treatment  234–235

after neuroleptic malignant 

syndrome  150

after period of non-compliance  937–938

restlessness (akathisia)  43, 44, 127, 128, 

131–134

restraint, exacerbating risks in drug-induced 

excited states  543

restricted repetitive behaviours and interests 

(RRBIs), core symptom of autism 

spectrum disorder  606

reticulocyte count, psychotropic agent 

effects  967

re-titration, after period of non-adherence to 

medication regime  937, 938

RID see relative infant dose

rilpivirine, psychiatric adverse 

reactions  809

risk awareness, clinician responsibilities to 

patients  945

Risperdal Consta  99–101, 103

risperidone  2, 3, 8, 29, 58, 228

bipolar disorder  302, 305–306

clozapine augmentation  221

efficacy  3, 17

equivalent dose  15

glucose tolerance impairment 

association  175

maximum dose  11

maximum doses  12

in overdose  916

psychosis (cont’d)
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pharmacokinetics  81

plasma level monitoring  873

possible teratogen  716

relative adverse effects  43

target range  869

use in children and adolescents with 

autism spectrum disorder  609, 610

weight restoration in anorexia 

nervosa  792

risperidone intramuscular injection 

(Rykindo)  100, 103

risperidone ISM (in situ microparticles)  81, 

100, 101, 103, 873, 956

risperidone long-acting injections 

(RLAIs)  12, 15, 81, 99–105, 103

approximate dose equivalence  94

bipolar disorder  305–306

blood levels following 

discontinuation  99

doses and frequencies  78

equivalent doses  103

intramuscular injections  99–101

plasma concentrations timescale  99

Rykindo  100, 103

subcutaneous injections  101–102

switching from  100

RISQ-PATH study  163

Risvan see risperidone ISM

rivastigmine, Alzheimer’s disease  630–636, 

639, 642

RLAIs see risperidone long-acting injections

road traffic accidents (RTAs), psychotropic 

drugs and driving impairment  922

ROMI see Rating of Medication Influences 

scale

routine monitoring, mitigating serious 

consequences of non-adherence  928

Roux-en-Y gastric bypass (RYGB)  849

RRBI see restricted repetitive behaviours 

and interests

RT see rapid tranquilisation

RTAs see road traffic accidents

rTMS see repetitive transcranial magnetic 

stimulation

RYGB see Roux-en-Y gastric bypass

Rykindo see risperidone intramuscular 

injection

SADQ see Severity of Alcohol Dependence 

Questionnaire

safer prescribing, older people/

dementia  654–666

saffron see Crocus sativus

St John’s wort (SJW) (Hypericum 

perforatum), treating 

depression  440–443

SAWS see Short Alcohol Withdrawal Scale

schizoaffective disorder, atrial fibrillation 

patients  846

schizophrenia and related psychoses  1–277

acute behavioural disturbance  62–73

adherence to treatment  30

antipsychotic response  55–61

atrial fibrillation patients  846

caffeine effects  904

cardiometabolic risk factors  169

catatonia  155

comorbid alcohol use disorder  495–496

diabetes association  174

electroconvulsive therapy  108–109

first episode  28–29, 31

duration of treatment  54

negative symptoms  34

treatment algorithm  45

maintenance treatment  29, 53

multi-episode  29–30

negative symptoms  34–39

NICE guidelines  2, 53–54

and nicotine  908–909

people with 22q11.2 deletion 

syndrome  822

people living with human 

immunodeficiency virus  804

poorly responsive to standard 

antipsychotic treatment  57–59

prescribing practice for  17

QTc prolongation  161

relapse  28, 29, 30, 31

withdrawal-associated  120

relapse/acute exacerbation, treatment 

algorithms  46–47

suicide risk  29

‘super-sensitivity psychosis’  31

treatment

adherence  30, 928–929, 933–934

algorithms  45–48

NICE guidelines  2, 52–54

polyunsaturated fatty acids  111–114

for poorly responsive 

schizophrenia  57–59

treatment-resistant  18, 53–54, 108–109, 

214–233

see also antipsychotics

second-generation antidepressants

anorexia nervosa  794

see also bupropion; monoamine oxidase 

inhibitors; tricyclic antidepressants

second-generation antipsychotics 

(SGAs)  49, 50

adverse effects  3–4

bipolar disorder  300–302

borderline personality disorder  788

children and adolescents  568, 573, 580, 

590, 608, 615, 623

classification  2

diabetes, antipsychotic-related  174–176

equivalent doses  14, 15

long-acting injectable antipsychotics   

4, 75

maximum doses  11, 12

minimum effective doses  8

neuroleptic malignant syndrome 

association  151

‘off-label’ prescribing  947

optimal dosage  55

people with learning difficulties  826

people living with human 

immunodeficiency virus  804

in pregnancy  716–717

relative efficacy  3

site of administration of intramuscular 

injections  955–956

treatment algorithm  46

treatment of negative symptoms  35

Second Opinion Appointed Doctor (SOAD), 

the Mental Health Act   

950–951, 953

sedation  43, 44

alcohol effects  897

management  242

medication-induced  923

over-sedation  64

switching antipsychotics  207

sedatives

antihistamines not recommended for 

behavioural and psychological 

symptoms of dementia  674

‘high-dose sedation’  64

in pregnancy  726–727

respiratory depression role in death from 

opioid agonists overdose  545

use in patients with hepatic 

impairment  754, 760, 761

see also benzodiazepines; promethazine

seizures

antiretrovirals  808

drug risks for people with 22q11.2 

deletion syndrome  820,  

821–822

management  242, 882

psychotropic drug risks in people with 

epilepsy  814–817

severe alcohol withdrawal  480, 481

selective oestrogen receptor modulators 

(SERMs)

psychosis treatment adjunct for 

menopausal women  860

see also raloxifene

selective serotonin reuptake inhibitors 

(SSRIs)

adverse effects relative to other 

antidepressants  338

anxiety spectrum disorders  446–447

arrhythmia risk  411

atrial fibrillation patients  845, 846

bipolar depression  322

bleeding risks  432–439

gastrointestinal  433–434

gynaecological and obstetric 

haemorrhage  435–436

intracranial/intracerebral 

haemorrhage  434–435

mechanisms  432

post stroke depression  393–394

risk factors  432–433

surgical and postoperative  436–437
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body dysmorphic disorder  447

with caffeine  903

cardiac effects  406–408, 409, 411–412

co-prescribed with low-dose aspirin/

NSAIDs, GI bleeding risk  433, 434

co-prescribed with warfarin, non-GI 

bleeding risk  433, 434

driving impairment  922

gastric acid secretion effects  432

gastrointestinal effects  432, 433–434

generalised anxiety disorder  446

hyperprolactinaemia induction  420

hyponatraemia induction   

416, 417, 418

increased free plasma levels in hepatic 

impairment  753–754

increased risk of bleeding in hepatic 

impairment  753

interactions with anticoagulants  846

lithium interactions  286

obsessive compulsive disorder  447

in overdose  914

panic disorder  446–447

people with learning difficulties  826

people living with human 

immunodeficiency virus  805, 806

pharmacodynamic drug interactions  404

pharmacokinetic drug interactions  401

platelet effects  393–394, 404, 409, 

432, 433

bleeding  432–439

decreasing embolic events/MI risk  433

post stroke depression  393–394

post-traumatic stress disorder  447

in pregnancy  720–721

premenstrual syndrome treatment  474

sexual dysfunction  199, 427, 428–429

social phobia  447

type II diabetes improvement  423

use in children and adolescents   

566–567, 583–584, 585, 588

withdrawal symptoms  373

semaglutide, for antipsychotic-induced 

weight gain  146

SERMs see selective oestrogen receptor 

modulators

serotonergic antidepressants, treatment of 

sexual dysfunction  426, 428

serotonin-noradrenaline reuptake inhibitors 

(SNRIs)

anxiety spectrum disorders  446–447

hyperprolactinaemia induction  420

hyponatraemia induction  416, 417

pharmacokinetic drug interactions   

401, 404

in pregnancy  720

use in children and adolescents  583, 

584, 585, 592, 598

serotonin reuptake inhibition see selective 

serotonin reuptake inhibitors

serotonin syndrome

renal impairment  769

switching antidepressants  367

sertindole  11, 15, 43, 228

sertraline

bulimia nervosa/binge eating 

disorder  794

‘off-label’ prescribing  947

in pregnancy  720

use in patients with hepatic 

impairment  761

severe alcohol dependence  480, 486

severe alcohol withdrawal  481, 484

Severity of Alcohol Dependence 

Questionnaire (SADQ)   

480, 482, 485

sexual behaviour (inappropriate) in older 

people  680–687

sexual drive reduction by hormone 

implants  682

sexual dysfunction

antidepressants  426–431

effects of antipsychotics  195–203, 

196–197, 207

effects of psychosis  195–196

management of antidepressant 

effects  428–429

selective serotonin reuptake 

inhibitors  199, 427, 428–429

treatment  198, 199

SGAs see second-generation antipsychotics

Short Alcohol Withdrawal Scale 

(SAWS)  482, 484, 485, 486

SIADH see syndrome of inappropriate 

antidiuretic hormone

sialorrhoea see hypersalivation

site of administration of intramuscular 

injections  954–958

SJW see St John’s wort

skin diseases, and antipsychotics  246

sleep disturbance

children and adolescents

autism spectrum disorder  609–610

use of melatonin  575, 609–610, 

620–622

managing behavioural and psychological 

symptoms of dementia  674

see also insomnia

slow-release oral morphine (SROM)  514

smokers/non-smokers, clozapine dosing 

regimens  216–218

smoking

with caffeine  903

cessation  523–531, 909

pregnant women with mental  

illness  714

and psychotropic drugs  892–894

see also nicotine

SNRIs see serotonin-noradrenaline reuptake 

inhibitors

SOAD see Second Opinion Appointed 

Doctor

social and communication impairment, core 

symptom of autism spectrum 

disorder in children and 

adolescents  606

social phobia (social anxiety disorder)   

447, 454–455

sodium levels

lithium toxicity  283, 284–286

psychotropic agent effects  964

sodium oxybate, for tardive dyskinesia  137

sodium valproate

clozapine augmentation  221

‘off-label’ prescribing  947

solriamfetol

in overdose  917

use in patients with hepatic 

impairment  761

use in renal impairment  778

Souvenaid (dietary supplement), 

Alzheimer’s disease 

management  644

special educational needs see learning 

difficulties

SROM see slow-release oral morphine

SSRIs see selective serotonin reuptake 

inhibitors

statins

no evidence for benefit in vascular 

dementia  647

preventing cardiovascular events   

170, 171

safety/use in older patients  661

vascular dementia  647

stimulants

attention deficit hyperactivity disorder in 

adults  798, 799, 800

breastfeeding mothers  747

definition  532

depression  388–392

use in patients with hepatic 

impairment  760

see also psychostimulants

stimulant use disorder (SUD)  532–536

amfetamines/

methamphetamine  533–534

cocaine  533

depression/anhedonia from 

abstinence  535

polysubstance abuse, opioids plus 

cocaine  534

psychotic symptoms  534–535

stopping medication

abrupt cessation by non-compliant 

patients  928

antidepressants  339, 378

antipsychotics  119–125

benzodiazepines  466

lithium  331–334

long-acting antipsychotics reducing 

impacts of non-adherence   

932–933

see also withdrawal

selective serotonin reuptake inhibitors 

(SSRIs) (cont’d)
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stroke

antipsychotic risks  212–213, 669

dyslipidaemia  171

post stroke depression  393–396

stupor see catatonia

stuttering, and antipsychotics  246

sublingual administration

antipsychotics  115, 117

buprenorphine  503, 507–508

Suboxone (buprenorphine with 

naloxone)  513

substance misuse and dependence

alcohol  479–497

benzodiazepine misuse  540–542

concurrent alcohol and other substance 

use disorders  493–494

drugs of misuse summary  549–553

dual diagnosis with mental illness  477

illicit drug interactions with prescribed 

psychotropic drugs  545–548

mixed substance use  532

mutual aid and peer support for stimulant 

abstinence  532

nicotine dependence  523–531

opioid dependence  498–522

people living with human 

immunodeficiency virus  806

personality disorders  477

pregnancy  554–559

stimulant use disorder  532–536

SUD see stimulant use disorder

sudden cardiac death, antidepressants   

411, 412

suicidality

antidepressant cessation  339

antidepressant use in adolescents and 

young adults  339

antidepressant use balance  339

body dysmorphic disorder in children and 

adolescents  587, 588

cognitive behavioural therapy decreasing 

effects of fluoxetine  566

depression in children and 

adolescents  570–571

environmental lithium effects  279

fluoxetine use in children and adolescents   

566, 570–571, 588, 610

Huntington’s disease  832, 833

lithium reducing risk in bipolar and 

unipolar depression  281, 284

non-adherence impacts  928

obsessive compulsive disorder in children 

and adolescents  587, 588

overdose of psychotropics  913

peri-natal risks from psychotropic 

medication withdrawal  713

psychotic depression  362

PTSD in children and adolescents  595

schizophrenia  29

SSRI use in children and adolescents   

566, 570–571, 584, 588, 610

valproate risk  291

sulpiride  8, 11, 14, 43

clozapine augmentation  221

clozapine-induced hypersalivation 

treatment  260

typical or atypical classification  2

use in patients with hepatic 

impairment  754, 756, 761

see also amisulpride

suppositories, antipsychotics  116, 118

surgical and postoperative bleeding, SSRI 

risks  436–437

surgical procedures, bariatric 

surgery  849–856

suvorexant

managing sleep disturbance in 

dementia  674

in overdose  917

use in patients with hepatic 

impairment  761

switching between drugs

antidepressants  366–372

general guidelines  366–367

swapping and stopping guide   

368–370

timing  345–346

within and between drug classes  345

symptom-triggered regimen, benzodiazepines 

for alcohol withdrawal 

management  485

syndrome of inappropriate antidiuretic 

hormone (SIADH)  186, 188

synthetic cannabinoids  543

tachycardia, clozapine effects  184, 234, 

242, 253, 255

tapering

antidepressants  366, 376, 378–382

benzodiazepines  466–469

drug formulation problems  382

z-drugs/gabapentinoids  469

tardive dyskinesia (TD)  3, 29, 50, 120, 

127, 128

switching antipsychotics  208

treatment  135–140

tDCS see transcranial direct current 

stimulation

temazepam

concentration in normal dosing and UK 

legal limit  923

use in patients with hepatic 

impairment  761

use in patients with renal 

impairment  777

teratogenic potential

antidepressants  721, 722

carbamazepine  297, 714, 723–724

first generation antipsychotics  715–716

mood stabilisers (eg valproate)   

714, 723–724

second generation antipsychotics   

716–717

valproate  292

test doses, long-acting injectable 

antipsychotics  75

testosterone in blood, psychotropic agent 

effects  964

tetrabenazine

Huntington’s chorea  831

tardive dyskinesia  136

theophylline, safety in older patients/

dementia  659

therapeutic threshold  867

thiamine deficiency (Wernicke’s 

encephalopathy), alcohol 

dependency  487–488

thiamine (vitamin B1) injections, alcohol 

withdrawal adjunctive 

treatment  484–485

thiazide diuretics, lithium interaction  285

thrombocytopenia  246, 291, 745, 820

thromboembolism  211–213, 246, 253, 860

thyroid adverse effects, lithium  282

thyroid function tests, antipsychotic 

medication monitoring  41

thyroid-stimulating hormone, psychotropic 

agent effects  964

thyroxine in blood, psychotropic agent 

effects  964

tics and Tourette’s syndrome

children and adolescents  614–619

adrenergic a2 agonists  615

antipsychotics  615–616

comorbid conditions  614

education and behavioural 

treatments  614

pharmacological treatments   

614–615

recommended treatments  617

TMS see transcranial magnetic stimulation

tobacco see nicotine; smoking

tolerance, dependence syndrome  477–478

topical vaginal oestrogen  862

topiramate  35, 228

for antipsychotic-induced weight 

gain  146

borderline personality disorder  789

clozapine augmentation  221

teratogenic risk  714, 724

torsades de pointes, methadone risk  506

Tourette’s syndrome (TS)

children and adolescents  614–619

see also tics

training of practitioners, compliance 

therapy and adherence   

933–934

tranquilisation see rapid tranquilisation

transaminases, drug induced increase in 

hepatic impairment  754

transcranial direct current stimulation 

(tDCS)  36, 156

transcranial magnetic stimulation (TMS)

stimulant use disorder  533

see also repetitive transcranial magnetic 

stimulation
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transdermal patches

antipsychotics  116

equivalent doses  15

maximum doses  12

nicotine  494, 524, 616

trazodone

Alzheimer’s disease management  645

driving impairment  922

increased free plasma levels in hepatic 

impairment  753–754

in overdose  915

in pregnancy  721

smokers  893

TRBD see treatment-resistant bipolar 

disorder

TRD see treatment resistant depression

treatment framework, clinicians using 

knowledge of their normal practices 

to avoid psychological factors 

influencing decision-making  939

treatment preferences of patients, affecting 

outcomes  941–942

treatment-resistant bipolar disorder (TRBD), 

clozapine  301–302

treatment resistant depression 

(TRD)  348–356

addition of extra drugs  348–349, 351

commonly used treatments  348–350

ketamine  351, 357–361

less commonly used treatments  351–352

potential therapies  353–356

treatment-resistant schizophrenia (TRS)  18

and clozapine  214–233

alternatives to clozapine  226–233

dosing regime  214–218

intramuscular clozapine  219

treatment optimisation  220–225

NICE guidelines  53–54

tremor see pseudoparkinsonism

tricyclic antidepressants (TCAs)

adverse effects relative to other 

antidepressants  338

with alcohol  899

arrhythmogenic activity  411

driving impairment  922

hyperprolactinaemia  420, 420

increased free plasma levels in hepatic 

impairment  753–754

not recommended for managing 

behavioural and psychological 

symptoms of dementia  673

in overdose  915

people living with human 

immunodeficiency virus  805

pharmacodynamic drug interactions  404

pharmacokinetic drug interactions  402

in pregnancy  719–720

psychotic depression  362

smokers  893

target range  869

trifluoperazine  8, 11, 14, 44

triglycerides in blood, psychotropic agent 

effects  965

triiodothyronine in blood, psychotropic 

agent effects  965

TRS see treatment-resistant schizophrenia

TS see Tourette’s syndrome

TV-46000 see Uzedy

typical/atypical antipsychotic 

classification  1–2

tyramine-containing foods, monoamine 

oxidase inhibitor 

interactions  338–339

UGIB see upper gastro-intestinal bleeding

UGT see uridine diphosphate 

glucuronosyltransferase

unintentional non-adherence  932

upper gastro-intestinal bleeding (UGIB), 

antidepressants  433

urate (uric acid) in blood, psychotropic 

agent effects  965

urea in blood, psychotropic agent 

effects  40, 965

urgent treatment, S62 of the Mental Health 

Act  952, 953

uridine diphosphate glucuronosyltransferase 

(UGT)  883

urinary incontinence, anticholinergic 

drugs  658

urine testing for illicit drugs, in psychiatric 

care settings  549

Uzedy (TV-46000) risperidone injections   

12, 15, 81, 101–102, 103

VaD see vascular dementia

vaginal bleeding abnormalities, SSRI 

risks  435

valbenazine

for tardive dyskinesia  136

use in patients with hepatic 

impairment  761

use in renal impairment  778

valproate  229, 883

adverse effects  291

bipolar disorder  289–294, 310, 311

borderline personality disorder  789

discontinuation  291, 292

drug interactions  292

formulations  289, 292

indications  289–290, 292

mechanism of action  289

not recommended for dementia 

patients  673

in overdose  916

pharmacokinetics  290

plasma levels  290

prescribing  292

pre-treatment tests and monitoring   

291, 292

restricted use  311

target range  869

teratogenic risk  292, 714, 723–726

use in pregnancy  714, 723–726

vaping see nicotine vaping devices

varenicline

adverse effects  526

clinical effectiveness  525

nicotine addiction  524–526

preparations and doses  526, 529

vascular dementia (VaD)  647

velocardiofacial syndrome (22q11.2 deletion 

syndrome)  820–823

venlafaxine

in overdose  915

possible teratogen  721

venous thromboembolism (VTE)

antipsychotic risks  211–213

clozapine adverse effects  253

oestrogen augmentation risk in 

menopausal women  860

risk of pathological blood  

clotting  212

Vienna High Risk (VHR) study  111

viloxazine, attention deficit hyperactivity 

disorder in adults  799, 801

violent behaviour see acutely disturbed/

violent behaviour

vitamin B1 (thiamine), alcohol withdrawal 

adjunctive treatment  484–485

vitamin B6

akathisia adjunctive treatment  131

hyperprolactinaemia  191

vitamin D3 intake, 

hyperprolactinaemia  191

vitamin D supplementation

anorexia nervosa  793

fatigue in multiple sclerosis  837

vitamin E for tardive dyskinesia  136

vitamin K, prophylactic if caprbamazepine 

given in pregnancy  724, 726

vitamin K-dependent clotting factor 

synthesis reduction, hepatic 

impairment  753

vitamin and mineral supplements, anorexia 

nervosa  793

vitamin replacement, alcohol 

withdrawal adjunctive treatment   

484–485

vitamin supplements

Alzheimer’s disease management  643

hyperprolactinaemia  191, 192

VMAT2 inhibitors, Huntington’s 

chorea  831

vortioxetine

in overdose  915

use in patients with hepatic 

impairment  761

VTE see venous thromboembolism

warfarin

atrial fibrillation patients  845, 846

co-prescribed with SSRIs, non-GI bleeding 

risk  433, 434

water intoxication  186

WCC see white cell count

weight changes

after bariatric surgery  854

antipsychotic medication monitoring  40
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weight gain  43, 44, 141–149

after bariatric surgery  854

dose-response  142

drugs to aid weight restoration in 

anorexia nervosa  792

management  242

risk/extent of  141–142

switching antipsychotics  208

time course  142

treatment  144–149

Wernicke-Korsakoff syndrome  485

Wernicke’s encephalopathy (thiamine 

deficiency), alcohol 

dependence  487–488

white cell count (WCC)  267, 268, 269, 271

withdrawal

antipsychotics  119–120, 123

benzodiazepines  464–465, 540–542

buprenorphine  501, 516–517

caffeine  902

gabapentinoids  464, 469

gamma-hydroxybutyrate or gamma-

butyrolactone  534, 537–539

lithium and other mood stabilisers, 

bipolar disorder  331

methadone  516

non-adherence impacts  937

role of hyperbolic tapering  379

z-drugs  464, 469

see also alcohol withdrawal; 

antidepressant withdrawal; opioid 

withdrawal

women of child-bearing potential

avoid contra-indicated drugs even if not 

planning pregnancy  714

see also teratogenic potential

xanomeline  8, 12, 15, 44

xanomeline-trospium (KarXT), Alzheimer’s 

disease management  645

ZA see zuclopenthixol acetate

z-drugs (zolpidem/zopiclone/zaleplon)

breastfeeding  746

dependence and withdrawal   

464, 469

insomnia in dementia patients  674

in overdose  917

in pregnancy  727

for tardive dyskinesia  137

use in patients with hepatic 

impairment  761

ziprasidone  8, 12, 15, 17, 44, 229

clozapine augmentation  221

in overdose  916

zonisamide, for antipsychotic-induced 

weight gain  146

zotepine  229

zuclopenthixol  11, 14, 44, 893

zuclopenthixol acetate (ZA)  66–67

zuclopenthixol decanoate  12, 14, 81
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Chapter 15

Biochemical and haematological effects of psychotropics

Almost all psychotropics have haematology- or biochemistry-related adverse effects 
that may be detected using routine blood tests. While many of these changes are idio-
syncratic and not clinically significant, others, such as the agranulocytosis associated 
with agents such as clozapine, will require regular monitoring of the full blood count. 
In general, where an agent has a high incidence of biochemical/haematological adverse 
effects or a rare but potentially fatal effect, regular monitoring is required as discussed 
in other sections.

For other agents, laboratory-related adverse effects are comparatively rare (preva-
lence usually less than 1%), are often reversible upon cessation of the putative offend-
ing agent and are not always clinically significant. It should further be noted that 
medical comorbidity, polypharmacy and the effects of non-prescribed agents including 
substances of abuse and alcohol may also influence biochemical and haematological 
parameters. In some cases, where a clear temporal association between starting the 
agent and the onset of laboratory changes is unclear, then withdrawal and rechallenge 
with the agent in question may be considered. Where there is doubt as to the aetiology 
and significance of the effect, the appropriate source of expert advice should always be 
consulted.

Tables 15.1 and 15.2 summarise those agents with identified biochemical and hae-
matological effects from information compiled from various sources.1–9 In many cases 
the evidence for these various effects is limited, with information obtained mostly from 
case reports, case series and information supplied by manufacturers. For further details 
about each individual agent, the reader is encouraged to consult the appropriate section 
of this book as well as other specialist sources, particularly product literature relating 
to individual drugs.

Miscellany
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Table 15.1  Summary of biochemical changes associated with psychotropics.

Parameter Reference range10

Agents reported to 
raise levels Agents reported to lower levels

Alanine 
aminotransferase 
(ALT)

F: ≤34U/L
M: ≤45U/L
(may be higher in 
obesity)

Antipsychotics: asenapine, 
benperidol, cariprazine, 
clozapine, haloperidol, 
loxapine, lumateperone 
tosylate, olanzapine, 
phenothiazines, quetiapine, 
risperidone/paliperidone
Antidepressants: 
agomelatine, bupropion, 
MAOIs, mianserin, 
mirtazapine, SNRIs, SSRIs 
(especially paroxetine and 
sertraline), TCAs, trazodone, 
vortioxetine
Anxiolytics/hypnotics: 
barbiturates, benzodiazepines, 
buspirone, clomethiazole, 
promethazine, suvorexant, 
tasimelteon, zolpidem
Mood stabilisers: 
carbamazepine, lamotrigine, 
valproate
Other: alcohol, atomoxetine, 
beta-blockers, caffeine, 
cocaine, disulfiram, naltrexone, 
opioids, stimulants (abused)

Vigabatrin

Albumin 35–50g/L
(gradually decreases 
after age 40)

Microalbuminuria may be a 
feature of metabolic syndrome 
secondary to psychotropic use 
(especially phenothiazines, 
clozapine, olanzapine and 
possibly quetiapine)

Chronic use of amfetamine or 
cocaine

Alkaline 
phosphatase

50–120U/L Baclofen, beta-blockers, 
benzodiazepines, caffeine 
(excess/chronic use), 
carbamazepine, citalopram, 
clozapine, disulfiram, 
duloxetine, galantamine, 
haloperidol, loxapine, 
memantine, modafinil, 
nortriptyline, olanzapine, 
phenytoin, sertraline, 
topiramate, trazodone, 
valbenazine, valproate; also 
associated with agents causing 
NMS

Buprenorphine, fluoxetine (in 
children), zolpidem (rarely)

Ammonia 11–32μmol/L
(increased following 
meals and exercise)

Barbiturates, carbamazepine, 
tobacco smoking, topiramate, 
valproate (may present with 
signs of encephalopathy)

None known
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Table 15.1  (Continued )

Parameter Reference range10

Agents reported to 
raise levels Agents reported to lower levels

Amylase 28–100U/L Alcohol (acute), donepezil, 
opioids, pregabalin, 
rivastigmine, SSRIs (rarely)
Agents associated with 
pancreatitis: alcohol, 
carbamazepine, clozapine, 
olanzapine, valproate

None known

Aspartate 
aminotransferase 
(AST)

F: ≤34U/L
M: ≤45U/L

As for ALT; baclofen. Note: ALT 
is preferred as an indicator of 
liver damage

Trifluoperazine, vigabatrin

Bicarbonate 22–29mmol/L Laxative abuse Agents associated with SIADH: all 
antidepressants, antipsychotics 
(clozapine, haloperidol, olanzapine, 
phenothiazines, pimozide, 
risperidone/paliperidone, 
quetiapine); carbamazepine; also 
associated with agents causing 
metabolic acidosis (alcohol, 
cocaine, topiramate, zonisamide)

Bilirubin ≤21μmol/L (total) Amitriptyline, atomoxetine, 
benzodiazepines, 
carbamazepine, 
chlordiazepoxide, 
chlorpromazine, citalopram, 
clomethiazole, clozapine, 
disulfiram, fluphenazine, 
imipramine, lamotrigine, 
meprobamate, milnacipran, 
olanzapine, phenothiazines, 
phenytoin, promethazine, 
sertraline, valbenazine, 
valproate; also associated with 
agents causing cholestasis/
hepatic damage

Barbiturates

C-reactive protein <10mg/L Buprenorphine (rare); also 
associated with agents causing 
myocarditis (clozapine)

None known

Calcium 2.20–2.60mmol/L 
(total, adjusted)
1.15–1.34mmol/L 
(ionised)

Lithium (rare) Barbiturates, carbamazepine, 
haloperidol, valproate

Carbohydrate-
deficient 
transferrin (CDT)

≤1.5% Alcohol (CDT levels of 1.6–1.9% 
suggest high intake; levels ≥2% 
suggest excessive intake)

None known

(Continued )
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Table 15.1  (Continued )

Parameter Reference range10

Agents reported to 
raise levels Agents reported to lower levels

Chloride 95–108mmol/L Agents causing 
hyperchloraemic metabolic 
acidosis: topiramate, 
zonisamide

Medications associated with 
SIADH: all antidepressants, 
antipsychotics (clozapine, 
haloperidol, olanzapine, 
phenothiazines, pimozide, 
risperidone/paliperidone, 
quetiapine); carbamazepine, 
laxative abuse

Cholesterol (total) ≤5.2mmol/L
(usually compared 
with recommended 
action limits rather 
than reference 
ranges)

Antipsychotics, especially those 
implicated in the metabolic 
syndrome (clozapine, 
olanzapine, phenothiazines, 
quetiapine). Rarely: 
aripiprazole, beta-blockers 
(additive effects with 
clozapine), carbamazepine, 
disulfiram, duloxetine, 
memantine, mirtazapine, 
modafinil, phenytoin, 
rivastigmine, sertraline, 
venlafaxine

Prazosin, thyroid agents

Creatine kinase F: 25–200U/L
M: 40–320U/L
(range for people 
of European 
descent; may be 
higher in other 
ethnic groups)

Bremelanotide, 
brexpiprazole, cariprazine, 
clonidine, clozapine (when 
associated with seizures), 
cocaine, dexamfetamine, 
donepezil, lumateperone, 
olanzapine, pregabalin; also 
associated with agents 
causing NMS and SIADH; 
agents administered 
intramuscularly

None known

Creatinine F: 55–100μmol/L
M: 60–120μmol/L

Clozapine, lithium, 
lurasidone, thioridazine, 
valproate; medications 
associated with 
rhabdomyolysis 
(benzodiazepines, 
dexamfetamine, pregabalin, 
thioridazine); also associated 
with agents causing renal 
impairment, NMS and SIADH

None known

Ferritin F: 15–150mcg/L
M: 30–400mcg/L
(increases with age)

Alcohol (acutely and in 
alcoholic liver disease)

None known
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Table 15.1  (Continued )

Parameter Reference range10

Agents reported to 
raise levels Agents reported to lower levels

Gamma-glutamyl 
transferase (GGT)

F: ≤38U/L
M: ≤55U/L
(limits twofold 
higher in persons of 
African ancestry)

Antidepressants: 
mirtazapine, SSRIs (paroxetine 
and sertraline implicated), 
TCAs, trazodone, venlafaxine
Anticonvulsants/mood 
stabilisers: carbamazepine, 
lamotrigine, phenobarbitone, 
phenytoin, valproate
Antipsychotics: benperidol, 
chlorpromazine, clozapine, 
fluphenazine, haloperidol, 
olanzapine, quetiapine
Other: alcohol, barbiturates, 
clomethiazole, dexamfetamine, 
modafinil, tobacco smoking

None known

Glucose Fasting:  
2.8–6.1mmol/L
Random: 
<11.1mmol/L

Antidepressants: MAOIs, 
SSRIs/SNRIs,* TCAs*
Antipsychotics: 
chlorpromazine, clozapine, 
haloperidol,* olanzapine,* 
quetiapine and others
Substances of abuse: 
amfetamine, methadone, 
opioids
Other: baclofen, beta-
blockers,* bupropion,* 
caffeine* (in diabetics), 
clonidine, dexmedetomidine,* 
donepezil, gabapentin, 
galantamine, lithium,* 
nicotine, sympathomimetics, 
thyroid agents, valbenazine

Alcohol; rarely with duloxetine, 
haloperidol, pregabalin, TCAs
Medications associated with 
metabolic syndrome may result in 
raised or decreased glucose levels

HbA
1c 20–39mmol/mol Lithium, MAOIs, SSRIs

Lactate 
dehydrogenase

90–200U/L
(levels rise gradually 
with age)

Benzodiazepines, clozapine, 
methadone, TCAs (especially 
imipramine), valproate; also 
associated with agents causing 
NMS

None known

Lipoproteins: HDL >1.2mmol/L Carbamazepine, nicotine, 
phenobarbital, phenytoin

Beta-blockers, olanzapine, 
phenothiazines, valproate

Lipoproteins: LDL <3.5mmol/L Beta-blockers, caffeine 
(controversial), carbamazepine, 
chlorpromazine, clozapine, 
iloperidone, memantine, 
mirtazapine, modafinil, 
olanzapine, phenothiazines, 
quetiapine, risperidone/
paliperidone, rivastigmine, 
venlafaxine

Prazosin

(Continued )
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Table 15.1  (Continued )

Parameter Reference range10

Agents reported to 
raise levels Agents reported to lower levels

Phosphate 0.8–1.5mmol/L Dexamfetamine; also 
associated with agents causing 
NMS

Carbamazepine, lithium, mianserin, 
topiramate

Potassium 3.5–5.3mmol/L Beta-blockers, lithium Alcohol, disulfiram, caffeine, cocaine, 
haloperidol, lithium, mianserin, 
pregabalin, reboxetine, rivastigmine, 
sodium oxybate, sympathomimetics, 
topiramate, zonisamide; may also be 
a feature of delirium tremens

Prolactin Normal: <350mU/L
Abnormal: 
>600mU/L

Antidepressants: especially 
amoxapine, MAOIs and TCAs; 
SSRIs and venlafaxine also 
implicated
Antipsychotics: amisulpride, 
haloperidol, pimozide, 
risperidone/paliperidone, 
sulpiride and others 
(aripiprazole,† asenapine, 
brexpiprazole, cariprazine, 
clozapine, lurasidone, 
olanzapine, quetiapine and 
ziprasidone have minimal 
effects on prolactin levels)
Other: benzodiazepines, 
buspirone, deutetrabenazine, 
opioids, ramelteon, 
tetrabenazine, valbenazine

Aripiprazole, dopamine agonists, 
pirenzepine

Protein (total) 60–80g/L None known Olanzapine (rarely)

Sodium 133–146mmol/L Lithium (in overdose) Antidepressants: especially SSRIs/
SNRIs; others also implicated – see 
section on hyponatraemia in 
Chapter 3
Antipsychotics: all (via SIADH)
Mood stabilisers: carbamazepine, 
lithium, valproate
Other: benzodiazepines, clonidine, 
donepezil, memantine, rivastigmine

Testosterone F: 0.22–2.9nmol/L
M: 9.9–27.8nmol/L

Diazepam Opioids, ramelteon

Thyroid-
stimulating 
hormone

0.3–4.0mU/L Aripiprazole, carbamazepine, 
lithium, quetiapine, 
rivastigmine, sertraline, 
valproate (slightly)

Moclobemide, thyroid agents

Thyroxine Free: 9–26pmol/L
Total:  
60–150nmol/L

Rarely; amfetamine (heavy 
abuse), moclobemide, 
propranolol

Barbiturates, carbamazepine, 
liothyronine, lithium (causes 
decreased T4 secretion), opioids, 
phenytoin, valproate. Rarely 
implicated: aripiprazole, clozapine, 
quetiapine, rivastigmine, sertraline
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Table 15.2  Summary of haematological changes associated with psychotropics.

Parameter
Reference 
range

Agents reported to raise 
counts/levels Agents reported to lower counts/levels

Activated partial 
thromboplastin 
time

23–33 seconds Phenothiazines (especially 
chlorpromazine)

Modafinil (rare)

Basophils 0.0–0.1×109/L Clozapine, TCAs (especially 
desipramine)

None known

Eosinophils 0.04–0.40×109/L Amoxapine, beta-blockers, 
bupropion, buspirone, 
carbamazepine, chloral 
hydrate, chlorpromazine, 
clonazepam, clozapine, 
donepezil, fluphenazine, 
haloperidol, loxapine, 
meprobamate, maprotiline, 
methylphenidate (IV abuse 
only), modafinil, naltrexone 
(parenterally administered), 
olanzapine, promethazine, 
quetiapine, risperidone/
paliperidone, SSRIs, TCAs, 
tetrazepam, tryptophan,* 
valproate, venlafaxine; may also 
be a feature of agents causing 
a hypersensitivity syndrome

None known

Table 15.1  (Continued )

Parameter Reference range10

Agents reported to 
raise levels Agents reported to lower levels

Triglycerides None known

Triiodothyronine Free:  
3.0–6.8pmol/L
Total:  
1.2–2.9nmol/L

Heroin, methadone Free T3: valproate
Total T3: carbamazepine, lithium, 
propranolol

Urate (uric acid) F: 0.16–0.36mmol/L
M: 
0.21–0.43mmol/L
(increases with age)

Alcohol (acute), caffeine (false 
positive), clozapine, levodopa, 
olanzapine, pindolol, prazosin, 
topiramate, zonisamide

Sertraline (slightly)

Urea 2.5–7.8 mmol/L
(increases with age)

Carbamazepine, levodopa; 
rarely with agents associated 
with anticonvulsant 
hypersensitivity syndrome and 
rhabdomyolysis

None known

*May also be associated with hypoglycaemia.
†May also be associated with subnormal prolactin levels.
F, female; HbA1c, haemoglobin A1c; HDL, high-density lipoprotein; LDL, low-density lipoprotein; M, male; MAOIs, 
monoamine oxidase inhibitors; NMS, neuroleptic malignant syndrome; SIADH, syndrome of inappropriate antidiuretic 
hormone; TCAs, tricyclic antidepressants.

(Continued )
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Table 15.2  (Continued )

Parameter
Reference 
range

Agents reported to raise 
counts/levels Agents reported to lower counts/levels

Erythrocyte 
sedimentation 
rate

F: 1–12mm/h
M: 1–10mm/h
(increases with 
age)

Clozapine, dexamfetamine, 
levomepromazine, 
maprotiline, SSRIs

Buprenorphine

Haemoglobin F: 115–165g/L
M: 130–180g/L

Clozapine, testosterone, 
tobacco smoking

Aripiprazole, barbiturates, buprenorphine, 
bupropion, carbamazepine, 
chlordiazepoxide, chlorpromazine, 
donepezil, duloxetine, galantamine, MAOIs, 
memantine, meprobamate, mianserin, 
phenytoin, promethazine, rivastigmine, 
tramadol, trifluoperazine, vigabatrin

Lymphocytes 1.5–4.5×109/L Naltrexone, opioids, tobacco 
smoking, valproate; may also 
be a feature of drugs causing 
hypersensitivity syndrome

Alcohol (chronic), chloral hydrate, clozapine, 
lithium, mirtazapine (rarely)

Mean cell 
haemoglobin

27–32pg Medications associated with 
megaloblastic anaemia, e.g. 
all anticonvulsants, nitrous 
oxide

None known
 
 
 
 
 

Mean cell 
haemoglobin 
concentration

320–360g/L

Mean cell volume 80–100fL Alcohol

Monocytes 0.2–0.8×109/L Haloperidol None known

Neutrophils 2.0–7.5×109/L
(may be lower 
in people of 
African descent 
owing to benign 
ethnic 
neutropenia)

Bupropion, carbamazepine,† 
citalopram, chlorpromazine, 
clozapine,† duloxetine, 
fluoxetine, fluphenazine, 
haloperidol, lamotrigine, 
lithium, maprotiline, 
olanzapine, quetiapine, 
risperidone/paliperidone, 
rivastigmine, tiotixene, 
trazodone, venlafaxine

Agents associated with agranulocytosis: 
amoxapine, aripiprazole, barbiturates, 
carbamazepine, chlordiazepoxide, 
chlorpromazine, clozapine,‡ cocaine 
(adulterated), diazepam, fluphenazine, 
haloperidol, meprobamate, mianserin, 
mirtazapine, olanzapine, pirenzepine, 
promethazine, risperidone/paliperidone, 
TCAs (especially imipramine), 
tranylcypromine, valproate

Agents associated with leucopenia: 
amitriptyline, amoxapine, asenapine, 
bupropion, carbamazepine, cariprazine, 
chlorpromazine, citalopram, clomipramine, 
clonazepam, clozapine, duloxetine, 
fluoxetine, fluphenazine, galantamine, 
haloperidol, lamotrigine, lorazepam, 
lumateperone, lurasidone, memantine, 
meprobamate, mianserin, mirtazapine, 
modafinil, nitrous oxide, olanzapine, 
oxazepam, phenelzine, pregabalin, 
promethazine, quetiapine, tranylcypromine, 
valproate, venlafaxine, ziprasidone

Agents associated with neutropenia: 
clozapine, sertraline, trazodone, valproate

Packed cell 
volume

F: 0.37–0.47L/L
M: 0.40–0.52L/L

Clozapine (rare), testosterone Benzodiazepines (rare), buprenorphine, 
naltrexone, vigabatrin



Miscellany 967

C
H

A
PT

ER
 1

5

Table 15.2  (Continued )

Parameter
Reference 
range

Agents reported to raise 
counts/levels Agents reported to lower counts/levels

Platelets 150–450×109/L Lamotrigine, lithium† Alcohol, barbiturates, beta-blockers, 
benzodiazepines, bupropion, buspirone, 
carbamazepine, chlordiazepoxide, 
chlorpromazine, clonazepam, clonidine, 
clozapine,† cocaine, diazepam, donepezil, 
duloxetine, fluoxetine, fluphenazine, 
lamotrigine, meprobamate, methadone, 
methylphenidate, mirtazapine, naltrexone, 
nitrous oxide, olanzapine, pirenzepine, 
promethazine, quetiapine, risperidone/
paliperidone, rivastigmine, sertraline, TCAs, 
tranylcypromine, trazodone, trifluoperazine, 
valproate, venlafaxine, ziprasidone; may also 
be a feature of drugs causing 
hypersensitivity syndrome
Agents associated with impaired 
platelet aggregation: chlordiazepoxide, 
citalopram, diazepam, fluoxetine, 
fluvoxamine, paroxetine, piracetam, 
sertraline, valproate

Prothrombin time 
(PT)/international 
normalised ratio 
(INR)

PT: 10–13 
seconds
INR: 0.8–1.2

Chloral hydrate, disulfiram, 
fluoxetine, fluvoxamine, 
mirtazapine, valproate; also 
agents interacting with 
warfarin

Barbiturates, carbamazepine, phenytoin, 
tiotixene

Red blood count F:  
3.8–5.8×1012/L 
M: 
4.5–6.5×1012/L

Lithium, testosterone Buprenorphine, carbamazepine, 
chlordiazepoxide, chlorpromazine, 
donepezil, haloperidol, meprobamate, 
phenytoin, quetiapine, trifluoperazine

Red cell 
distribution width

11.5–14.5% Agents associated with 
anaemia, e.g. carbamazepine, 
chlordiazepoxide, citalopram, 
clonazepam, diazepam, 
lamotrigine, memantine, 
mirtazapine, sertraline, 
tranylcypromine, trazodone, 
valproate, venlafaxine

None known

Reticulocyte 
count

0.5–2.5% (or 
50–100×109/L)

None known Carbamazepine, chlordiazepoxide, 
chlorpromazine, meprobamate, phenytoin, 
trifluoperazine
Agents associated with pure red cell 
aplasia: carbamazepine, clozapine, valproate

*Previous reports of eosinophilia-myalgia syndrome may have been due to a contaminant from a single 
manufacturer.
†May raise or lower levels.
‡Note that in rare cases clozapine has been associated with a ‘morning pseudo-neutropenia’ with lower levels of cir-
culating neutrophil levels. As neutrophil counts may follow circadian rhythms, repeating the FBC at a later time of day 
may be instructive.
F, female; M, male; MAOIs, monoamine oxidase inhibitors; TCAs, tricyclic antidepressants.
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Summary of psychiatric adverse effects of non-psychotropics

It is increasingly recognised that non-psychotropic medications can induce a wide range 
of psychiatric symptoms.1 Up to two-thirds of all drugs have potential psychiatric 
adverse effects listed in their product labelling,2 although in most cases the evidence 
supporting a causal link is limited. Psychiatric adverse effects are poorly characterised 
in drug clinical trials, often only becoming apparent during post-marketing surveil-
lance.3 Given this level of uncertainty, suspected psychiatric adverse effects should be 
diagnosed and managed on a case-by-case basis. As a general guide, the psychiatric 
adverse effects of non-psychotropics are shown in Table 15.3. For individual drugs and 
agents not listed in this table, additional sources of information and the product litera-
ture should be consulted. Note that psychiatric adverse effects of drugs used in psychia-
try and drugs for human immunodeficiency virus (HIV) and epilepsy are summarised 
elsewhere in this book.

Table 15.3  Summary of psychiatric adverse drug reactions (ADRs) with non-psychotropics.4–7

Drug Psychiatric adverse effect Comment

Analgesics

Opioids Sedation, dysphoria, 
confusion, mood changes 
including euphoria, sleep 
disturbances, hallucinations, 
psychosis, delirium, 
dependence

Psychiatric ADRs are relatively common with 
opioids. Psychosis during opioid withdrawal 
has also been reported rarely.8

5HT1 agonists 
(e.g. sumatriptan)

Fatigue, anxiety, panic attacks

Antibiotics

Cephalosporins, 
penicillins, quinolones 
(including 
fluoroquinolones), 
tetracyclines

Sleep disturbances (insomnia 
and somnolence, abnormal 
dreams, nightmares), anxiety, 
delirium and confusional 
states, depression and 
agitation, psychotic symptoms 
(e.g. hallucinations, suicidal 
ideation)

All antibiotics can cause delirium. Patients 
with underlying medical conditions can be at 
higher risk of developing psychiatric ADRs. Of 
the quinolones, ciprofloxacin causes the most 
psychiatric ADRs, including mood 
disturbances, agitation and confusion. Onset 
of psychiatric ADRs can be fast, e.g. after one 
dose.

Isoniazid9 Mania, psychosis Mood-elevating properties have long been 
noted. In rare cases has been associated with 
the emergence of manic/psychotic symptoms.

Antimalarials

Chloroquine, 
mefloquine

Psychosis including 
hallucinations, panic attacks, 
suicidal ideation and attempts, 
anxiety, depression, 
restlessness, confusion. 
Abnormal dreams/nightmares 
are common with mefloquine.

Symptoms begin early in treatment. Patients 
should be advised to stop treatment if these 
develop and seek medical advice. Psychiatric 
ADRs are more common with mefloquine 
than chloroquine. Reactions can even occur 
after discontinuation of the drug. Mefloquine 
should not be prescribed for patients with an 
active or a history of a psychiatric diagnosis.

(Continued )
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Table 15.3  (Continued )

Drug Psychiatric adverse effect Comment

Antiparkinsonian treatments

Levodopa Visual hallucinations, 
depression, hypomania, sleep 
disturbances, abnormal 
dreams, cognitive impairment, 
agitation, psychosis, delirium

Dopamine agonists Sedation, psychomotor 
agitation, anxiety, akathisia, 
sleep disturbances, psychosis, 
cognitive impairment, delirium, 
visual hallucinations

These are associated with more psychiatric 
adverse effects than levodopa

Amantadine Decreased concentration, sleep 
disturbances, visual 
hallucinations, irritability, 
anxiety, depression, euphoria, 
fatigue, psychosis, delirium

Selegiline (MAO-B 
inhibitor)

Sleep disturbances, agitation, 
psychosis

Primary metabolites include levamfetamines

Entacapone (COMT 
inhibitor)

Sleep disturbances, 
hallucinations, delirium

Cardiovascular agents

ACE inhibitors
(e.g. captopril, lisinopril)

Fatigue, hallucinations, 
delirium, mood disturbances

Captopril most strongly associated with mood 
effects. Overall limited psychiatric ADRs.

Beta-blockers Fatigue, sedation, sleep 
disturbances and nightmares, 
cognitive impairment, 
depression, hallucinations, 
psychosis, delirium

Disturbances more common with lipophilic 
beta-blockers (e.g. propranolol, metoprolol) 
than with hydrophilic beta-blockers (e.g. 
atenolol, sotalol, nadolol). Propranolol most 
commonly associated with depressive 
symptoms, but even with this drug causality 
has not clearly been established. Reports of 
psychiatric ADRs from numerous clinical trials 
are equivocal.

Calcium channel 
blockers
(e.g. diltiazem, 
amlodipine)

Mood changes, lethargy, 
dysphoria, mania, psychosis, 
delirium, akathisia

Causal association not clearly demonstrated

Statins10–12

(e.g. simvastatin, 
atorvastatin)

Cognitive impairment, memory 
impairment, depression, 
emotional lability, irritability, 
sleep disturbance

Causal associations between statins and 
changes in mood, sleep and cognition have 
not been established in systematic reviews of 
RCTs. Statins penetrate the blood–brain 
barrier; simvastatin has the highest 
permeability. Switching to hydrophilic statins 
(e.g. pravastatin, rosuvastatin) has been 
suggested in suspected cases of moderate to 
severe psychiatric ADRs.
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Table 15.3  (Continued )

Drug Psychiatric adverse effect Comment

Corticosteroids

Glucocorticoids
(e.g. betamethasone, 
prednisolone, 
prednisone)

Mood disorders, mania/
hypomania (particularly with 
higher doses),13 suicidal 
ideation, euphoria, agitation, 
sleep disturbances, psychosis 
and delirium, dementia, 
cognitive impairment

Clear causal association. Most substantial 
associations are with depression and 
mania.14 Onset of psychiatric ADRs is often 
very sudden, and within the first 1–2 weeks 
of starting treatment. Symptoms generally 
respond to dose decreases and have been 
reported in association with several routes 
of administration (including oral, parenteral 
and inhaled), although are probably less 
common with inhalation. Symptoms usually 
resolve on gradual discontinuation, 
although duration of symptoms varies 
considerably.

Other agents

5α-reductase inhibitors
(e.g. finasteride)15

Depression, anxiety, suicidality A pharmacovigilance database study of 
finasteride found associations with suicidality 
and other psychological adverse events in 
younger patients receiving treatment for 
alopecia but not older patients receiving 
treatment for BPH.16

Chemotherapeutic 
agents
(e.g. 5-fluorouracil, 
asparaginase, 
bortezomib, ifosfamide, 
vincristine)

More commonly: cognitive 
impairment, delirium, 
psychosis
Less commonly: depression, 
anxiety, suicidal ideation

Almost all chemotherapeutic agents are 
associated with significant psychiatric ADRs, 
which may be multifactorial in origin (i.e. 
secondary to the disease process, ADRs and 
psychological distress). Cancer therapy-
associated cognitive changes include difficulty 
in executive functions, multitasking, 
short-term memory recall and attention. 
Cognitive changes seem to be dose-
dependent, and certain drugs (methotrexate, 
fludarabine, cytarabine, 5-fluorouracil, 
cisplatin) are associated with worse cognitive 
effects.

Cimetidine Cognitive impairment, delirium

Interferons-α and -β Depression, loss of efficacy of 
previously effective 
antidepressants, suicidal 
ideation, delirium, non-specific 
psychiatric symptoms. Rare 
case reports of psychosis and 
mania with interferon-α.

Psychiatric ADRs are relatively unlikely with 
interferon-β but much more widely reported 
with interferon-α. Interferon-α-associated 
depression responds to antidepressants, use 
of which can be preventative. Novel 
diagnostic biomarkers have been 
investigated to predict which patients are 
likely to develop interferon-α-associated 
psychiatric ADRs.

(Continued )
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Differential diagnosis of psychiatric adverse effects

A wide range of confounding factors complicate the diagnosis (and perhaps also the 
recognition) of psychiatric adverse effects. For example, physical illness, co-prescribed 
medication, non-prescribed agents and pre-existing mental illness may all influence the 
clinical presentation and outcome. Factors determining the probability of a causal rela-
tionship between drugs and psychiatric adverse effects are shown in Box 15.1. To fur-
ther support clinical decision-making, the Naranjo scale can be used to assess the 
likelihood of any adverse reaction being drug-related (Table 15.4). Although cessation 
of the implicated non-psychotropic might be indicated in some cases, such decisions 
require individual considerations beyond the scope of this book.

Table 15.3  (Continued )

Drug Psychiatric adverse effect Comment

Isotretinoin17 Depression, suicidal ideation, 
psychosis

Sporadic reports of psychiatric ADRs but a 
causal link between isotretinoin therapy and 
depression, anxiety, mood changes or suicidal 
ideation/suicide has not been established. A 
recent meta-analysis found no 
epidemiological evidence to suggest an 
increased risk of suicide and psychiatric 
conditions with isotretinoin.18 Moreover, 
isotretinoin may be associated with a lower 
risk of suicide attempt following treatment.18 
Rare, idiosyncratic reactions cannot be ruled 
out; if they occur the drug should be 
discontinued. Risk is no higher in those with 
prior suicide attempts and is not dose- or 
treatment-duration-related.

Montelukast19 Sleep disorders, hallucinations, 
anxiety, depression, obsessive 
compulsive symptoms

The UK MHRA has issued warnings about 
neuropsychiatric reactions associated with 
montelukast. Reactions have been reported in 
adults, adolescents and children. Evidence is 
conflicting, with one systematic review 
identifying associations with anxiety and 
sleeping disorders but not suicide and 
depression-related events.20

ACE, angiotensin-converting enzyme; BPH, benign prostatic hyperplasia; COMT, catechol-O-methyltransferase; 5HT, 
5-hydroxytryptamine; MAO-B, monoamine oxidase B; MHRA, Medicines and Healthcare products Regulatory Agency; 
RCTs, randomised controlled trials.
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Box 15.1  Factors determining the probability of a causal relationship between drugs and 
psychiatric adverse effects4,21

■■ Temporal relationship between the drug exposure and the psychiatric adverse effect
■■ Evidence of the specific psychiatric adverse effect occurring with the suspected drug
■■ Plausible pharmacological mechanism for the psychiatric adverse effect (e.g. dopamine agonists 
and psychosis)

■■ Presence of alternative explanations for symptoms (e.g. pre-existing mental illness, de novo 
psychiatric illness, other drugs)

■■ Response of symptoms to the withdrawal of the drug
■■ Effect of rechallenge with the same drug

Table 15.4  Adapted Naranjo adverse drug reaction (ADR) probability scale criteria.22

Questions Yes No NA/unknown

1. Are there previous conclusive reports on this reaction? +1 0 0

2. �Did the ADR appear after the suspected drug was administered? +2 –1 0

3. Did the ADR improve when the drug was discontinued? +1 0 0

4. Did the ADR appear with rechallenge? +2 –1 0

5. Are there alternative causes for the ADR? –1 +2 0

6. Did the reaction appear when placebo was given? –1 +1 0

7. Was the drug detected in the blood at toxic levels? +1 0 0

8. Was the ADR more severe when the dose was increased, or 
less severe when the dose was decreased?

+1 0 0

9. Did the patient have a similar reaction to the same or similar 
drugs in any previous exposure?

+1 0 0

10. Was the ADR confirmed by any objective evidence? +1 0 0

Probability score: ≥9 = definite; 5–8 = probable; 1–4 = possible; ≤0 = doubtful.
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classification  2

diabetes, antipsychotic-related   

174–176

equivalent doses  14, 15

long-acting injectable antipsychotics   

4, 75

maximum doses  11, 12

minimum effective doses  8

neuroleptic malignant syndrome 

association  151

optimal dosage  55

relative efficacy  3

treatment algorithm  46

treatment of negative symptoms  35

smokers  892–893

stopping  7, 28, 30–31, 90, 119–125

hyperbolic reduction schedule   

121, 122

pattern of tapering  121–122

reduction of olanzapine  121, 122

tapering in practice  122

when to attempt discontinuation  123

withdrawal effects  119–120, 123

suppositories  118

switching medication  57–58, 207–210

target ranges  868–873, 873–874

teratogenic potential  715–717

antipsychotics (cont’d)



Index 979

topiramate  221, 228

use in patients with hepatic 

impairment  754–756, 761

use patients with in renal 

impairment  769–771

withdrawal effects  119–120, 123

see also individual drug names

antiretroviral therapy (ART)

adverse psychiatric effects  808–809

human immunodeficiency virus 

treatment  804

interactions with psychotropic drugs   

804, 807–808

pharmacokinetic interactions with other 

drugs  545

antiseizure medications  882

driving impairment  922

interactions with psychotropic 

drugs  813–814

managing behavioural and psychological 

symptoms of dementia  673

psychiatric side-effects (adverse and 

beneficial)  812–813

use in alcohol dependence treatment  492

see also anticonvulsants; valproate

antispasmodics, safety in older patients/

dementia  659

anxiety

children and adolescents with autism 

spectrum disorder  610

comorbid alcohol use disorder  495

drug treatment in anorexia nervosa  793

Huntington’s disease  832, 833

menopausal women  858

in pregnancy  726–727

anxiety spectrum disorders  446–475

atrial fibrillation patients  847

benzodiazepines  446, 460

caffeine effects  905

children and adolescents  582–586

after prescribing  584–585

before prescribing  582–583

clinical guidance  582

diagnostic issues  582

dosages  585

what to prescribe  583–584

cognitive behavioural therapy   

447, 448, 449

multiple sclerosis  836

NICE guidelines  448–449

and nicotine  909

people living with human 

immunodeficiency virus  805–806

pre-school children  586

psychological approaches  448

specific drugs used  449–455

SSRIs/SNRIs  446–447

see also generalised anxiety disorder; 

obsessive-compulsive disorder; panic 

disorder; post-traumatic stress 

disorder; social phobia

anxiolytic effect, benzodiazepines  460

anxiolytics

driving impairment  922

use in renal impairment  776–777

see also benzodiazepines

apathy, Huntington’s disease  832, 833

apgar scores, medications in 

pregnancy  720, 723, 724

aripiprazole  8, 11, 15, 24, 43

for antipsychotic-induced weight 

gain  145

Aristada  12, 88

bipolar disorders  301, 305, 306, 316

borderline personality disorder  788

cardiac safety of  164

clozapine augmentation  221

effects on impulse control disorders  560

hyperprolactinaemia  191

long-acting injections  85–89

bipolar disorder  305, 306

brands  88

delayed doses  86, 87

doses and frequencies  77, 85, 86, 87

switching to  86

in overdose  915

pharmacokinetics  81

plasma level monitoring  870

pneumonia association  204–205

in pregnancy  717, 718

QTc prolongation  164

rapid-cycling bipolar affective 

disorder  316

target range  868

weight restoration in anorexia 

nervosa  792

Aristada (aripiprazole lauroxil)  12, 88

arrhythmia

cardiovascular risk factors  166

clozapine  240

flumazenil  70

induction by antidepressants   

411–415

physiological risk factors  164

psychotropic drug risks  845

ART see antiretroviral therapy

ascites, risk in hepatic impairment   

753, 754

ASD see autism spectrum disorder

asenapine

bipolar disorder  301

psychosis  8, 11, 12, 15, 43

sublingual  62, 117

aspartate aminotransferase (AST), 

psychotropic agent effects  961

aspirin, valproate interactions  292

assessing adherence  929, 930

AST see aspartate aminotransferase

asymptomatic neurocognitive impairment 

(ANI), HIV related  806

ataxia, alcohol effects  898

atomoxetine, attention deficit hyperactivity 

disorder in adults  799, 801

atrial fibrillation (AF)  845–848

psychiatric conditions increasing 

risk  846, 847

psychotropic drug prescription   

845–847

treatment  845

types  845

atropine  258, 259, 489, 660

attachment style of patients affecting 

relationship with clinician  941

attention deficit hyperactivity disorder 

(ADHD)

in adults  798–802

diagnosis  798

NICE guidelines  800

non-stimulant medication  798, 799, 

801

psychostimulants  798, 799, 800

amfetamines  533

borderline personality disorder 

relationship  789

caffeine effects  905

children with 22q11.2 deletion 

syndrome  821

children and adolescents  562, 563, 574, 

597–604

bipolar disorder/bipolar affective 

disorder relationship  574

diagnostic issues  597

inattention, overactivity and 

impulsiveness symptoms in autism 

spectrum disorder  607–608

melatonin use for insomnia  620–621

prescribing guidelines  597–598, 

599–602

drug use in renal impairment  778

medication risks in people with 

epilepsy  816–817

and nicotine  909

in pregnancy  727

stimulant use disorder  533

atypical eating disorders  795

atypical/typical antipsychotic 

classification  1–2

AUD see alcohol use disorder

AUDIT see Alcohol Use Disorders 

Identification Test

autism spectrum disorder (ASD)

children and adolescents  605–613, 

620–621

inattention, overactivity and 

impulsiveness symptoms  607–608

melatonin use for insomnia  620–621

pharmacological treatment of co- 

occurring disorders and problem 

behaviours  607–610

pharmacological treatment of core 

symptoms  605–606

restricted repetitive behaviours and 

interests  606

social and communication 

impairment  606

psychotropic drugs used  826–827
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baclofen, preventing relapse after alcohol 

detoxification  492

BALANCE study, bipolar disorder   

290, 326

bariatric surgery  849–856

drug pharmacokinetic alterations  849

general recommendations for 

psychotropic prescribing  854

lithium in perioperative phases  853

medication formulation 

considerations  849

mental health after surgery  855

psychiatric illness risk  849

Barnes Akathisia Rating Scale  127

basophils, psychotropic agent effects  965

Bazett’s correction formula  162

BDD see body dysmorphic disorder

BED see binge eating disorder

behavioural changes, benzodiazepine 

induced disinhibition  471–473

behavioural disturbance see acutely 

disturbed/violent behaviour; 

aggressive behaviours; drug-induced 

excited states

behavioural and psychological symptoms of 

dementia (BPSD)  667–679

non-drug management 

measures  667–668

pharmacological measures  668–679

beneficial psychiatric effects, antiseizure 

medications  812–813

benign ethnic neutropenia (BEN)  268, 269, 

276

benperidol  43

benzhexol (trihexyphenidyl), clozapine-

induced hypersalivation  259

benzodiazepinea, breastfeeding  746

benzodiazepine dependence  464, 540–542

dose reduction recommendations  540

novel illicit drugs  540

overuse of prescribed medication  540

polysubstance use  541, 542

withdrawal management  466–469, 

540–542

benzodiazepines  64–65

adverse effects  461–462

adverse effects of long-term use   

464, 465

alcohol withdrawal treatment  484–487

anxiolytic effect  460

breastfeeding mothers  746

with caffeine  903

for catatonia  154–155

concentration in normal dosing and UK 

legal limit  923

dependence/withdrawal/

discontinuation  464–465, 540–542

diazepam equivalent doses  466, 467

direct taper or switch to diazepam  466

disinhibition  471–473

driving impairment  922

drug interactions  462

fixed dose regimen for alcohol 

withdrawal  485–486

hypnotic effect  460

long-term use effects  464–465

mania treatment in bipolar disorder  310, 

311–312

for neuroleptic malignant syndrome  151

not recommended for managing 

behavioural and psychological 

symptoms of dementia  671–672

in overdose  917

pregnancy  541

process before tapering  468

psychiatric disorder treatment  460–463

reduction schedules  469

sedatives in hepatic impairment  761

smokers  892

stopping  466

symptom-triggered regimen for alcohol 

withdrawal  485, 486–487

tapering  466

tapering patterns  467

tapering process  468

for tardive dyskinesia  136

troubleshooting during tapering 

process  468–469

use in anxiety spectrum disorders  446

use in children and adolescents with 

autism spectrum disorder  609

use in depression  461

use in pregnancy  726

use in psychosis  461

withdrawal

management  466–469, 540–542

symptoms  465

benztropine, clozapine-induced 

hypersalivation  259

beta agonists, safety in older patients/

dementia/Parkinsons  659

betahistine, for antipsychotic-induced weight 

gain  145

bethanechol, for constipation 

treatment  265

bicarbonate in blood, psychotropic agent 

effects  961

bilirubin in blood, psychotropic agent 

effects  961

binge eating disorder (BED)  794–795

comorbid depression  795

NICE guidelines  795

biochemical effects of psychotropics   

959, 960–965

bipolar disorder/bipolar affective 

disorder  279–334

antipsychotic drugs  300–304, 311

long-acting injections  305–307

atrial fibrillation patients  846

carbamazepine  295–299

children and adolescents  573–579

after prescribing  574

attention deficit hyperactivity disorder 

relationship  574

before prescribing  573

clinical guidance  573–574

depression treatments  577

first-line treatments  577

mania treatments  575–576, 577

specific issues  574–575

what to prescribe  573, 575–577

comorbid alcohol use disorder  495

depression  319–325

antipsychotics  301, 302

lithium  280

meta-analysis of drug studies  319

valproate  290

disruptive mood dysregulation disorder 

relationship  574

lithium  279–288

maintenance treatment  280

prophylaxis  326, 327, 328

stopping/withdrawal effects  331–332

tapering  332–333

mania

acute/hypomania  310–315

antipsychotic treatments  300, 301, 

302, 311

benzodiazepines  310, 311–312

lithium treatment  279–280

treatment strategies  310

valproate treatment  289–290

multiple sclerosis  836

other treatments  574–575

people living with human 

immunodeficiency virus  805

physical monitoring  283, 291, 297, 

308–309

postpartum psychosis risk  715

in pregnancy  722, 725–726

prophylaxis  326–330

antipsychotics  301, 302

carbamazepine  295–296

lithium  326, 327, 328

valproate  290

rapid cycling type  290, 316–318

relapse after stopping medication  332

stopping lithium and other mood 

stabilisers  331–334

tapering lithium  332–333

valproate  289–294

bleeding

gastrointestinal irritant drugs  753

SSRI effects  393–394, 404, 409, 

432–439

warfarin interactions with SSRIs  846

see also platelets

blonanserin  8, 12, 15, 43, 227

blood-brain barrier, increased permeability 

with old age  628

blood clotting

antipsychotics risk of pathological 

clotting  212

see also bleeding; platelets

blood count, antipsychotic medication 

monitoring  40
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blood lipids, antipsychotic medication 

monitoring  40

blood pressure changes  182–185

antipsychotic medication monitoring  41

hypertension  41, 183–184, 241

orthostatic hypotension  182–183, 207

blood tests

biochemical effects of 

psychotropics  959, 960–965

haematological effects of 

psychotropics  959, 965–966

blood transfusion in surgery, SSRI 

risks  436–437

BN see bulimia nervosa

body dysmorphic disorder (BDD)  587–592

children and adolescents  587–594

NICE guidelines  588–589

psychological therapies  447, 587

SSRIs/SNRIs  447, 588

treatment duration and follow-up  591

treatment initiation  589

treatment-refractory cases  590

bone loss, anorexia nervosa risk  794

bone marrow suppression, 

antiretrovirals  807

bone mineral density (BMD), reduction by 

antiretrovirals  807

borderline personality disorder 

(BPD)  787–791

antidepressants  789

antipsychotics  788

botulinum toxin  790

co-morbid mental health conditions   

787, 788

crisis management  790

drug treatment evidence  788–790

ketamine  790

lack of evidence for drug 

treatments  787–788

mood stabilisers and 

anticonvulsants  789

omega-3 fatty acids  790

opioid antagonists  789

sedatives, short term use 

recommended  788

botulinum toxin

borderline personality disorder  790

clozapine-related hypersalivation  259

tardive dyskinesia  137

BPD see borderline personality disorder

BPSD see behavioural and psychological 

symptoms of dementia

bradykinesia  35

see also pseudoparkinsonism

breast enlargement  196

breastfeeding

antidepressants  735, 737–740

antipsychotics  736, 741–743

general prescribing principles   

734–735, 736

measuring infant exposure to drugs  734

mood stabilisers  736, 744–745

not permitted with lithium use  736

stimulants  747

use of psychotropic medications  734–747

bremelanotide

use in patients with hepatic 

impairment  761

use in patients with renal 

impairment  778

brexanolone, in overdose  913

brexpiprazole  8, 12, 15, 43, 915

British Association for Psychopharmacology

catatonia  156

dementia recommendations  649

bronchodilators, safety in older patients/

dementia  659–660

buccal administration, antipsychotics  117

bulimia nervosa (BN)  794–795

comorbid depression  795

NICE guidelines  795

buprenorphine

analgesia for patients on opioid 

substitution treatment  519

blocking other opioids  506, 507, 519

cautions  513

conventional induction  508–509

intoxication  513

liver function effects  513

low-dose induction  509

methadone comparison  503

opioid substitution treatment  501, 503, 

506–514

overdose  513

prolonged-release injection/

Buvidal  509–510

timecourse of withdrawal symptoms  501

transferring back to 

methadone  512–513

transition from methadone  510–512

treatment methods and doses  508, 509

withdrawal  501, 516–517

buprenorphine with naloxone 

(Suboxone)  513

bupropion (amfebutamone)  145, 259

adverse effects  527

attention deficit hyperactivity disorder in 

adults  799, 801

borderline personality disorder  789

clinical effectiveness  527

contraindicated in anorexia nervosa  794

nicotine addiction  527, 529

not recommended in bulimia nervosa/

binge eating disorder  795

in overdose  914

in pregnancy  721, 722

preparations and doses  527, 529

buspirone, in overdose  917

butyrophenones, in overdose  915

caffeine  901–907

anxiety disorders  905

attention deficit hyperactivity 

disorder  905

dose and psychotropic effects 

of  902–903, 902

drink types  901

energy drinks  901, 904

general effects of  902

interactions  903

intoxication  903–904

mood disorders  905

pharmacokinetics  902–903

schizophrenia  904

withdrawal effects  902

calcium antagonists, for tardive 

dyskinesia  137

calcium in blood, psychotropic agent 

effects  961

calcium levels, long-term lithium use  282

cannabis/cannabinoids  36, 546, 550, 558, 

617

capacity and consent

assessment in older people  694

covert administration of medicines in food 

and drink  629, 694–699

learning difficulties  824–825

Mental Health Act  629, 694–698, 

950, 951

right not to take medication  931

carbamazepine  295–299

adverse effects  296–297

bipolar disorder  295–299, 310, 311

depression  295

discontinuation  297, 298

drug interactions  297–298

formulations  295

indications  295–296, 298

lithium interactions  286

mania  295

mechanism of action  295

in overdose  916

plasma levels  296

prescribing  298

pre-treatment tests and monitoring   

297, 298

prophylaxis  295–296

smokers  892

target range  868

teratogenicity  297, 714, 723–724

carbohydrate-deficient transferrin (CDT), 

psychotropic agent effects  961

cardiac arrhythmia, atrial 

fibrillation  845–848

cardiac death  161, 166

cardiac drugs, safety/use in older 

patients  662

cardiac effects

antidepressants  406–408, 409, 411–412

drug-induced excited states  543, 544

torsades de pointes/QT interval 

prolongation risk with 

methadone  506

cardiac malformation in infants, maternal 

mental health problems and 

lithium  723
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cardiomyopathy  254

cardiovascular agents, psychiatric adverse 

effects  970

cardiovascular disease  169

cardiovascular effects, antiretrovirals  807

cardiovascular mortality  176

cardiovascular risks, acetylcholinesterase 

inhibitors in Alzheimer’s 

disease  637

care homes and environments, learning 

difficulties  825

cariprazine  8, 11, 15, 43

bipolar disorder  301, 321

in overdose  915

catatonia  154–160

algorithm for treatment of catatonic 

stupor  157

associated psychiatric and medical 

conditions  154

ECT treatment  155

in schizophrenia  155

sub-types  154

treatment  154–156, 158

CATIE study  58

CBT see cognitive behavioural therapy

CDT see carbohydrate-deficient transferrin

cerebrolysin, Alzheimer’s disease 

management  643–644

cerebrovascular disease see vascular 

dementia

cerebrovascular events

anticoagulants reducing risks  662

antipsychotic risks  212, 669

see also stroke

checklist for prescribing

clinician factor  942–943

patient/clinician relationship  943

patient factor  942

checklists, adherence assessment  931

chemotherapeutic agents, psychiatric adverse 

effects  971

chemotherapy, clozapine 

contraindicated  273–274

child neurodevelopment, antipsychotic 

exposure during 

pregnancy  717–718

children, 22q11.2 deletion syndrome  821

children and adolescents  561–626

alcohol misuse  493

antipsychotics use  568, 573, 580, 590, 

606, 615–616

augmentation of other drug 

treatments  590

first-generation antipsychotics   

580, 615

rapid tranquillisation  623

second-generation antipsychotics   

568, 573, 580, 590, 608, 

615–616, 623

anxiety, with autism spectrum 

disorder  610

anxiety disorders  582–586

approved psychotropic 

medications  563–564

attention deficit hyperactivity 

disorder  597–604

medication continuing into 

adulthood  799

symptoms  562, 563, 574, 607–608

autism spectrum disorder  605–613, 

620–621

bipolar disorder  573–579

body dysmorphic disorder  587–594

bulimia nervosa/binge eating 

disorder  794

cognitive behavioural therapy  566–567, 

574, 587, 590, 595

depression  566–572

with autism spectrum disorder  610

irritability (aggression, self-injurious 

behaviour, and severe disruptive 

behaviours) in autism spectrum 

disorder  608

lack of engagement with psychological 

therapies  587

lithium plasma levels  281

melatonin use for sleep disturbance/

insomnia  575, 609–610, 620–622

obsessive compulsive disorder  587–594

with autism spectrum disorder  610

optimising lithium treatment for 

prophylaxis in bipolar disorder  327

post-traumatic stress disorder  595–596

pre-school children, anxiety 

disorders  586

prescribing principles  561–565

psychosis  580–581

psychotropic drug starting doses  626

rapid tranquillisation  623–625

relative infant dose  734

restricted repetitive behaviours and 

interests, autism spectrum 

disorder  606

selective serotonin reuptake 

inhibitors  566–567, 583–584,  

585, 588

sleep disturbance in autism spectrum 

disorder  609–610

social and communication impairment, 

autism spectrum disorder  606

SSRI use  566–567, 583–584, 585, 588

suicidal ideation risk with SSRIs  588

symptom rating scales  573

tics and Tourette’s syndrome  614–619

adrenergic a2 agonists  615

antipsychotics  615–616

use of adult treatments  562

depression  568–569

mania  574

obsessive compulsive disorder  592

chlordiazepoxide, alcohol withdrawal 

treatment  485–486

chloride in blood, psychotropic agent 

effects  962

chlorpromazine  1, 8, 11, 14, 28, 43, 118

chlorprothixene, possible teratogen  716

chocolate, Alzheimer’s disease 

management  644

cholesterol  169, 170, 962

cholinesterase inhibitors see 

acetylcholinesterase inhibitors

chorea, Huntington’s disease  830, 831

chronic kidney disease (CKD), psychiatric 

disorders  769

Chronic Kidney Disease Epidemiology 

Collaboration (CKD-EPI) formula, 

glomerular filtration rate 

estimation  766

cigarette smoking see smoking

CIGH see clozapine-induced GI 

hypomotility

cimetidine, psychiatric adverse effects  971

citalopram

as antidepressant  337, 338

binge eating disorder  794

switching antidepressants  366

use in patients with hepatic 

impairment  761

CK see plasma creatine kinase

CKD see chronic kidney disease

CKD-EPI see Chronic Kidney Disease 

Epidemiology Collaboration

Clinical Institute Withdrawal Assessment of 

Alcohol Scale - Revised 

(CIWA-Ar)  482, 483, 484, 485, 

486, 537

Clinical Opiate Withdrawal Scale 

(COWS)  501, 502

clinician-patient relationship

attachment style of patients  941

collaboration enhancing medication 

adherence  931

importance to outcomes  939

prescribing influences  943

clinicians

responsibilities with ‘off-label’ 

prescribing  945

seeking support  943

training in compliance therapy and 

adherence  933–934

clomipramine (Anafranil)

in pregnancy  719

serotonin reuptake inhibition  404

clonazepam, concentration in normal dosing 

and UK legal limit  923

clonidine, clozapine-induced 

hypersalivation  259

clotiapine  8, 15, 957

clotting factor synthesis reduction, hepatic 

impairment  753

clozapine  214–277

adverse effects  239, 241–277

agranulocytosis  245, 251, 267–268

cardiomyopathy  254

cardiovascular adverse effects   

240, 253–257
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colitis  245

common adverse effects  241–242

constipation  241, 263–266, 882

delirium  245

eosinophilia  245

gastrointestinal hypomotility  263–266

gastrointestinal necrosis  245

haematological adverse effects   

251–252

heat stroke  245

hepatic failure/enzyme 

abnormalities  245

hypersalivation  241, 258–262

hypertension association  184, 241

hypothermia  245

interstitial nephritis  245

knee-buckling  245

myocarditis  253–254, 255

neutropenia  267–272

nocturnal enuresis  242

ocular effects  245

pancreatitis  246

parotid gland swelling  246

pericardial effusion  246

pericarditis  246

pneumonia  242

pneumonia association  204, 205

polyserositis  246

sedation  242

seizures  242

skin reactions  246

stuttering  246

tachycardia  184, 234, 242, 253, 255

thrombocytopenia  246

thromboembolism  246, 253

uncommon adverse effects  245–246

venous thromboembolism  253

weight gain  242

augmentation of treatment  220–222

bipolar disorder  301–302

borderline personality disorder  788

with caffeine  903

chemotherapy contraindication   

273–274

clozapine/norclozapine ratio  871

combined medications  24

community initiation  236–240

adverse effects  239

dosing  237, 238

essential criteria for  236

initial work-up  236–237

mandatory blood monitoring and 

registration  237

recommended additional 

monitoring  239

relative contraindications  236

serious cardiac adverse effects  240

switching from other 

antipsychotics  239

titration schedules  238

delay/underuse of  57

dosing  214–218, 237, 238

ECT augmentation  108–109

EEG test  41

efficacy  3–4

efficacy for negative symptoms  35

genetic testing for treatment  275–277

agranulocytosis  275–276

benign ethnic neutropenia  276

glucose tolerance impairment 

association  174–175

hyponatraemia treatment  187

initiation schedules  214–218

interruptions in treatment  234–235

intramuscular clozapine  219

lithium use with  269–270, 271

maximum dose  11

‘off-label’ prescribing  947

in overdose  915

people with 22q11.2 deletion 

syndrome  822

people living with human 

immunodeficiency virus and 

treatment-resistant 

schizophrenia  804

plasma level monitoring  870–871, 

881–882

plasma lipids, effect on  170

possible risks in pregnancy  717

prescribing of  7

relative efficacy  3

restarting after a break in 

treatment  234–235

site of administration of intramuscular 

injections  957

smokers  892

smokers/non-smokers, dosing 

regimens  216–218

switching from other antipsychotics  239

target range  868

titration schedules  214–215, 

216–218, 238

treatment optimisation  220–225

treatment-resistant 

schizophrenia  214–233

alternatives to clozapine  226–233

dosing regimen  214–218

faster titrations  215

intramuscular clozapine  219

treatment optimisation  220–225

clozapine-induced GI hypomotility 

(CIGH)  263–266, 882

clozapine rechallenge following severe 

constipation  265

management of suspected acute 

CIGH  264

prevention and simple management  264

risk factors  263

clozapine-related life-threatening 

agranulocytosis (CRLTA)  251

cocaine, stimulant use disorder  533

Cochrane review

acute behavioural disturbance  63

benzodiazepines  64–65

catatonia treatment  155

long-acting injectable antipsychotics  74

smoking cessation  909

Cockroft and Gault equation, creatinine 

clearance calculation  766, 767

COCP see combined oral contraceptive pill

cognitive behavioural therapy (CBT)

anxiety spectrum disorders   

447, 448, 449

benzodiazepine withdrawal  541, 542

children and adolescents  566–567, 574, 

587, 590, 595

psychosis  929

cognitive decline, anticholinergic 

drugs  654, 658

cognitive disturbances and decline, 

Huntington’s disease  834

cognitive enhancers

adverse effects  631, 635–637

Alzheimer’s disease  630–641

combination treatment  634

discontinuation  640–641

dose tolerability  634–635

dosing and formulations  633–634

drug interactions  637–640

efficacy  632

managing behavioural and psychological 

symptoms of dementia  671

mechanism of action  630, 631

switching drugs  632–633

see also acetylcholinesterase inhibitors; 

memantine

cognitive impairment

anticholinergic burden  642

multiple sclerosis  837

people living with human 

immunodeficiency virus  806

see also Alzheimer’s disease; dementia; 

mild cognitive impairment; vascular 

dementia

collaboration between the patient and the 

prescriber, enhancing medication 

adherence  931

combination nicotine replacement 

therapy  524, 529–530

combination therapies

bipolar depression  319, 322

prophylaxis in bipolar disorder   

327, 328

psychotic depression  362, 364

combined oral contraceptive pill (COCP), 

premenstrual syndrome  474–475

communication, patient factor in 

prescribing  942

communication with patients, adherence 

relationship  933–934

community detoxification, alcohol 

withdrawal  482

Community Treatment Order (CTO), 

Mental Health Act  953

complementary therapies, Parkinson’s 

disease  842
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compliance

use of term  927

see also adherence

‘compliance therapy’  933

compulsion, dependence 

syndrome  477–478

concurrent illnesses, drug interactions in 

older people  627

consent see capacity and consent

constipation causing drugs, avoid in hepatic 

impairment  754

constipation, clozapine-induced  263–266, 

882

clozapine rechallenge following severe 

constipation  265

prevention and management  241, 264

risk factors  263

controlled drugs

psychostimulants used for attention 

deficit hyperactivity disorder in 

adults  798, 799

see also illicit drugs

corticosteroids agents, psychiatric adverse 

effects  971

countertherapeutic use of medication  942

countertransference, clinicians  939, 942

covert administration of medicines in food 

and drink, older people  629, 

694–699

COVID-19

pandemic  268

valproate preventative effects  290

COWS see Clinical Opiate Withdrawal Scale

COX-2 inhibitors, lithium 

interactions  285–286

CrCl see creatinine clearance

C-reactive protein in blood, psychotropic 

agent effects  961

creatine kinase, psychotropic agent 

effects  962

creatine kinase (CK) elevations, 

antiretrovirals  807

creatinine in blood, psychotropic agent 

effects  962

creatinine clearance (CrCl), renal function 

assessment  766, 767

creatinine phosphokinase, antipsychotic 

medication monitoring  41

CRLTA see clozapine-related life-threatening 

agranulocytosis

Crocus sativus (saffron), Alzheimer’s disease 

management  643

cross-tapering, switching 

antidepressants  366

CTO see Community Treatment Order

cultural beliefs, influencing adherence  940

CYP see cytochrome function

cyproheptadine, ‘off-label’ prescribing  947

cytisine

adverse effects  526

clinical effectiveness for smoking 

cessation  526

nicotine addiction  526, 529

preparations and doses  526, 529

cytochrome (CYP) function  883–891

alcohol and substrates for enzymes  896, 

897, 898

antidepressant interactions with enzymes   

339, 401, 401–402, 403

caffeine metabolism/clearance  903

enzyme phenotype frequency by 

ancestry  889–890

genetics  888–891

nicotine/smoking effects  903, 910

DAI see Drug Attitude Inventory

DAOAs see direct-acting oral anticoagulants

daridorexant

in overdose  917

use in patients with hepatic 

impairment  761

use in patients with renal 

impairment  777

database studies, antidepressant associated 

hyponatraemia  416, 417

DBM see dibenzoylmethane

DBS see deep brain stimulation

DBT see dialectical behaviour therapy

decision making, relational 

aspects  939–943

deep brain stimulation (DBS)  137, 227, 

230, 592

delirium  245

analgesics causing  660

antibiotics association  662, 663

anticholinergic drug effects  654, 658

antipsychotics used to manage  117, 118

benzodiazepine reactions similar to  471

caffeine at high doses  902

clozapine adverse effects  245

constipation effects in dementia 

patients  658

ECT/lithium effects  384, 385

excited delirium see drug-induced excited 

states

gamma-butyrolactone withdrawal   

534, 537

GHB/GBL withdrawal  534, 537

haloperidol treating in older people  706

hyperthermia and drug-induced excited 

states  543

opioid effects  660

people living with human 

immunodeficiency virus  806

post-injection delirium sedation 

syndrome  76, 77, 91

delirium tremens, severe alcohol 

withdrawal  480, 481, 482, 486

demeclocycline  187, 188

dementia  630–653

Alzheimer’s disease  630–647

antipsychotic prescriptions  119

drug recommendations and drugs to 

avoid  663–664

environmental lithium effects  279

Huntington’s disease  834

inappropriate sexual 

behaviour  680–687

Lewy bodies  630, 642, 648, 649, 842

management of behavioural and 

psychological symptoms of 

dementia  667–679

mild cognitive impairment/pre-clinical 

dementia  648

other kinds  648–649

Parkinson’s disease  842

people living with human 

immunodeficiency virus  806

safer prescribing  654–666

vascular  647

dementia with Lewy bodies (DLB)  630, 

642, 648, 649, 842

dependence

definition/diagnosis  477–478

see also addiction; substance misuse and 

dependence

dependence syndrome, definition   

477–478

depot antipsychotic medications  4, 29, 

74–80, 95

comparison of types  76

doses and frequencies  77–78

improving adherence and outcomes  4, 

29, 928–929, 932–933

pharmacokinetics  81

prescribing advice  75–76

reduction of  123

restarting after period of 

non-compliance  937

schizophrenia  29, 53

site of administration of intramuscular 

injections  954–957

depression  335–445

atrial fibrillation patients  846

basic prescribing principles  335–336

children and adolescents  566–572

acute phase  569–570

after prescribing  569–570

with autism spectrum disorder  610

before prescribing  567

clinical guidance  566–571

diagnostic issues  566

discontinuation phase  570

maintenance phase  570

specific issues  570

what to prescribe  567–569

chronic kidney disease  769

comorbid alcohol use disorder  494

comorbid with eating disorders   

794, 795

diabetes mellitus association  423

drug treatment summary chart  344, 

345–347

Huntington’s disease  832, 833

ketamine as treatment  351, 357–361

lithium
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augmentation of antidepressants in 

unipolar depression  280

prophylaxis of unipolar 

depression  281

managing behavioural and psychological 

symptoms of dementia  672–673

menopausal women  858

multiple sclerosis  835

natural remedies

St John’s wort  440–443

taken without doctor’s 

knowledge  442

NICE guidelines  336

nicotine effects  909

older people  688–693

Parkinson’s disease  840

people living with human 

immunodeficiency virus  804–805

post stroke  393–396

in pregnancy  719–726

psychostimulants  388–392

psychotic symptoms  362–365

St John’s wort  440–443

sexual dysfunction  426

stimulant use association  535

treatment resistant  348–356

use of benzodiazepines  461

see also antidepressants; bipolar disorder

designer drugs see new psychoactive 

substances; synthetic cannabinoids

detoxification

opioid substitution treatment  500

see also alcohol detoxification

deutetrabenazine

hepatic impairment  761

renal impairment  778

for tardive dyskinesia  136

dexamfetamine, attention deficit 

hyperactivity disorder in adults   

798, 800

dextromethorphan, in overdose  914

DHA see docosahexanoic acid

diabetes mellitus

antidepressants  423–425

antipsychotic-related  174–181

comorbid depression  423

see also glucose homeostasis

dialectical behaviour therapy (DBT), 

borderline personality disorder  787

diazepam  68

with alcohol  898

benzodiazepine withdrawal   

540, 541

concentration in normal dosing and UK 

legal limit  923

switching from benzodiazepines  466

diazepam equivalent doses, 

benzodiazepines  466, 467

dibenzoylmethane (DBM), Alzheimer’s 

disease management  645

DiGeorge syndrome (22q11.2 deletion 

syndrome)  820–823

diphenhdyramine, clozapine-induced 

hypersalivation  259

direct-acting oral anticoagulants (DOACs)

atrial fibrillation patients  845, 846

citalopram/escitalopram not 

affecting  394

possible SSRI interactions  394

renal function assessment  766

discontinuation symptoms

when switching 

antidepressants  366–367

see also withdrawal

discontinuation syndrome, donepezil  632

disinhibition

benzodiazepines  471–473

clinical implications  472

incident rates  471

mechanism  472

risk factors  471–472

subjective reports  472

see also paradoxical/disinhibitory/

aggressive drug reactions

disruptive mood dysregulation disorder 

(DMDD), bipolar disorder 

relationship  574

distribution of drugs, changes with old 

age  628

disulfiram (Antabuse), preventing relapse 

after alcohol 

detoxification  491–492

diuretics, lithium interaction  285

diversion and misuse of prescribed drugs

opioids  503, 512, 513, 514

stimulants for ADHD in adults   

798, 799

DLB see dementia with Lewy bodies

DOACs see direct-acting oral anticoagulants

docosahexanoic acid (DHA) see omega-3 

fatty acids

doctor see clinician

donanemab, Alzheimer’s disease 

treatment  646

donepezil

Alzheimer’s disease treatment  630–637, 

638, 640, 642

for tardive dyskinesia  137

dopamine and norepinephrine-reuptake 

inhibitors see bupropion

dopaminergic agents and dopamine partial 

agonists, possible effects on impulse 

control disorders  560

dosage reduction see tapering

dose-related adverse drug effects, increased 

in hepatic impairment  753

Driver and Vehicle Licensing Agency 

(DVLA), UK  923–924

driving and psychotropic 

medicines  921–926

duty of driver  923

duty of prescriber  924

effects of mental illness  921

medication-induced sedation  923

psychotropic drug groups causing 

impairments  922

UK General Medical Council guidelines 

for prescribers  924

UK law  921–923

driving restrictions, people with epilepsy  817

dronabinol, weight restoration in anorexia 

nervosa  792

droperidol  64, 65

drug administration see administration of 

medicines

Drug Attitude Inventory (DAI)  931

drug half-life  866

see also pharmacokinetics

drug-induced excited states  543–544

hyperthermia risk  543, 544

identification  543

illicit drugs  543–544

illicit and misused drugs  543–544

management  543–544

outcomes  544

pathophysiology  543

restraint risks  543

drug-induced parkinsonism see 

pseudoparkinsonism

drug interactions

acetylcholinesterase inhibitors  637–638, 

638–639

alternative treatments used by 

menopausal women  858

antidepressants  339, 401–405

pharmacodynamic interactions   

402, 404–405

pharmacokinetic 

interactions  401–402

atrial fibrillation patients  847

carbamazepine  297–298

changes with old age  627, 628–629

illicit drugs with prescribed psychotropic 

drugs  545, 546–548

lithium  284–286, 286

ACE inhibitors  284–285

sodium levels  284–285

memantine  637–638, 640

post stroke depression  393

valproate  292

drugs of misuse

summary  549–553

see also diversion and misuse of 

prescribed drugs; illicit drugs; 

substance misuse and dependence

dual diagnosis, substance misuse with 

mental illness  477

dual reuptake inhibitors

adverse effects relative to other 

antidepressants  338

see also duloxetine; venlafaxine

duloxetine

borderline personality disorder  789

in overdose  914

in pregnancy  721

smokers  892



986 Index

duty of managers of hospitals to give 

information to detained patients, 

S132 of the Mental Health Act

dyslipidaemia  169

clinical management  170–171

switching antipsychotics  207

dystonia

extrapyramidal effects  127, 128

Huntington’s disease  830, 831

see also pseudoparkinsonism

early-onset schizophrenia spectrum (EOSS) 

disorder  580

eating disorders  792–797

anorexia nervosa  792–794

atypical/eating disorders not otherwise 

specified  795

bulimia nervosa/binge eating 

disorder  794–795

comorbid depression  794, 795

NICE guidelines  795

Ebstein’s anomaly (cardiac malformation), 

lithium in pregnancy  723, 725

ECG changes, antiretrovirals  807

ECT see electroconvulsive therapy

efavirenz, psychiatric adverse 

reactions  808

eGFR see estimated glomerular 

filtration rate

eicosapentaenoic acid (EPA) see omega-3 

fatty acids

elderly people

atrial fibrillation  845–848

genitourinary symptoms of 

menopause  861

optimising lithium treatment for 

prophylaxis in bipolar disorder  327

electrocardiogram (ECG) monitoring

antipsychotic medication users  41, 165

methadone users with QT prolongation 

risk factors  506

see also QTc prolongation

electroconvulsive therapy (ECT)   

108–110, 227

adverse effects  109

for catatonia  155

children and adolescents  568, 569

drug resistant depression treatment  351

managing behavioural and psychological 

symptoms of dementia  675

in pregnancy  722

psychotic depression treatment  363

psychotropic drug combination   

384–386

S58a of the Mental Health Act  952–953

for treatment-resistant 

schizophrenia  108–109

electrolytes

alcohol effects  898

anorexia nervosa  793–794

antipsychotic medication monitoring  40

see also sodium levels

electronic nicotine vaping devices see 

nicotine vaping devices

embolic events, SSRIs decreasing risk  433

emergency situations, rapid 

tranquilisation  68–69

energy drinks, caffeine content  901, 904

environmental lithium, high levels inversely 

related to suicide and dementia at a 

population level  279

eosinophilia  245

eosinophils, psychotropic agent effects  965

EOSS see early-onset schizophrenia 

spectrum disorder

EPA see eicosapentaenoic acid

epilepsy  811–819

learning difficulties comorbidity  825

psychiatric comorbidities  811–812

see also people with epilepsy

EPSEs see extrapyramidal side effects

EPS (extrapyramidal symptoms) see 

extrapyramidal side effects

erectile dysfunction  199, 200

erythrocyte sedimentation rate, psychotropic 

agent effects  966

escitalopram

smokers  893

use in patients with hepatic 

impairment  761

esketamine, enantiomer of ketamine  357

esketamine (intranasal)

treatment resistant depression  336, 351, 

357, 359

see also ketamine

Espranor orodispersible buprenorphine 

brand  507, 508

estimated glomerular filtration rate (eGFR), 

renal impairment assessment  766

ethanol see alcohol

excited delirium

use of term  543

see also drug-induced excited states

excretion of drugs, changes with 

old age  628

excretory capacity of the kidney, estimation 

in renal impairment assessment  766

expectations of treatment, placebo and 

nocebo effects  941

extended release (ER) preparations

intramuscular injections  955, 956

memantine for older adults  633

extended release preparations, see also 

long-acting injectable antipsychotics; 

modified-release preparations; 

prolonged release injections; 

slow-release oral morphine

extrapyramidal side effects (EPSEs)   

1–2, 3, 126–130

amisulpride  869

children  623

features of most common 

symptoms  127–128

first generation antipsychotics  580

high-dose antipsychotics  56

methamphetamine use plus 

antipsychotics  534

patient sensitivity  75

people with learning difficulties  825

people living with human 

immunodeficiency virus  804, 806

smoking alleviating symptoms  909

switching antipsychotics  207

treatment  128

see also pseudoparkinsonism

family, improving medication 

adherence  932, 933

fasting plasma glucose (FPG) test   

176, 177

Fatal Toxicity Index (FTI), 

antidepressants  412

fatigue

multiple sclerosis  837

psychostimulants to reduce in 

depression  388, 389

fentanyl dependence, buprenorphine 

low-dose induction  509

ferritin in blood, psychotropic agent 

effects  962

FGAs see first-generation antipsychotics

financial incentives, improving 

adherence  933

first-generation antipsychotics (FGAs)

adverse effects  3–4, 49

bipolar disorder  300

children and adolescents  580

classification of  2

equivalent doses  14

impaired glucose tolerance and 

diabetes  174

long-acting injectable antipsychotics   

75, 76

maximum doses  11, 12

minimum effective doses  8

nomenclature  49

penfluridol  106–107

people with learning difficulties  826

in pregnancy  715–716

relative efficacy  3

role of older antipsychotics  49–50

site of administration of intramuscular 

injections  954–955

treatment algorithm  46

treatment of negative symptoms  35

fish oils

dyslipidaemia treatment  171

mild/moderate depressions in older 

adults  689

schizophrenia treatment/

prevention  111–114

for tardive dyskinesia  137

see also omega-3 fatty acids

fixed-dose regimens, benzodiazepines for 

alcohol withdrawal 

management  485
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fluid restriction, hyponatraemia 

treatment  187, 188

flumazenil, guidelines for use of  70

flunitrazepam, concentration in normal 

dosing and UK legal limit  923

fluoxetine

bipolar depression  322

borderline personality disorder  789

bulimia nervosa  794

children and adolescents

autism spectrum disorder  610

depression/bipolar disorder  566–568, 

569, 570–571, 574

‘off-label’ prescribing  947

in pregnancy  720

suicidality in children and 

adolescents  566, 570–571, 588, 610

flupentixol

bipolar disorder  305, 306

borderline personality disorder  789

long-acting injection doses and 

frequencies  77

pharmacokinetics  81

fluphenazine, smokers  893

fluvoxamine

for antipsychotic-induced weight 

gain  145

smokers  893

for tardive dyskinesia  137

folic acid, Alzheimer’s disease 

management  643

forms T2 and T3, Mental Health Act  950

forms T4/T5/T6, Mental Health 

Act  952–953

formulations of drugs

impaired absorption following bariatric 

surgery  849

problems with tablets when 

tapering  382

FPG see fasting plasma glucose test

FRAMES principles (feedback, 

responsibility, advice, menu, empathy, 

self-efficacy), NICE public health 

guidance on harmful drinking  479

frontotemporal dementias  648–649

FTI see Fatal Toxicity Index

full blood count, antipsychotic medication 

monitoring  40

G see gamma-hydroxybutyrate and 

gamma-butyrolactone

GABA-A see gamma-aminobutyric acid A

gabapentin

borderline personality disorder  789

tardive dyskinesia  137

use in patients with hepatic 

impairment  761

gabapentinoids (GABA analogues), 

addiction/physical dependence and 

withdrawal  464, 465, 469

GAD see generalised anxiety disorder

galactorrhoea  196

galantamine

Alzheimer’s disease  630–636, 639, 642

mild cognitive impairment  636

gambling disorder  560

gamma-aminobutyric acid A 

(GABA-A)  897

gamma-butyrolactone (GBL; pro-drug of 

GHB)  537–539

see also gamma-hydroxybutyrate and 

gamma-butyrolactone

gamma-glutamyl transferase (GGT), 

psychotropic agent effects  963

gamma-hydroxybutyrate (GHB) and 

gamma-butyrolactone

dependence  537–539

planned elective withdrawal  538–539

unplanned withdrawal  538

withdrawal management  537–539

withdrawal syndrome  534, 537

GASS see Glasgow Antipsychotic 

Side-effect Scale

gastro-esophageal reflux disease (GERD)

22q11.2 deletion syndrome  820

clozapine  241

gastrointestinal bleeding, SSRI 

risks  433–434

gastrointestinal disorders, drug safety in 

older patients/dementia  658–659

gastrointestinal disturbances, 

antiretrovirals  807

gastrointestinal hypomotility, 

clozapine-induced  263–266

gastrointestinal irritant drugs, increased risk 

of bleeding in hepatic 

impairment  753

gastrointestinal necrosis  245

GBL see gamma-butyrolactone

G-CSF see granulocyte-colony stimulating 

factor

generalised anxiety disorder (GAD)

NICE guidelines  448

pregabalin  447–448

specific drugs used  449–450

SSRIs/SNRIs  446

valproate treatment  290

generalised seizures, severe alcohol 

withdrawal  480, 481

General Medical Council, UK, guidelines for 

prescribers, medical conditions and 

safe driving  924

genetics of cytochrome function   

888–891

genetic testing, for clozapine treatment   

275–277

genitourinary symptoms of menopause 

(GSM)  857, 861, 862

gestational diabetes, antipsychotics 

risk  716–717

GFR see glomerular filtration rate

GGT see gamma-glutamyl transferase

GHB see gamma-hydroxybutyrate

Ginkgo biloba  136, 222, 227, 641, 643

ginseng, Alzheimer’s disease 

management  643

Glasgow Antipsychotic Side-effect Scale 

(GASS)  4

glomerular filtration rate (GFR), estimation 

for renal impairment 

assessment  766

glucocorticoid receptor blocking, psychotic 

depression treatment  364

glucose in blood, psychotropic agent 

effects  963

glucose homeostasis

antidepressant effects  423–425

SSRIs improving control  423

see also diabetes mellitus

glucose tolerance impairment, antipsychotic-

related  174–181, 207

glutamate, role in cognitive function/

dementia  630, 631, 672

glycated haemoglobin (HbA1c)  53, 175, 

176, 177, 424, 432, 963

glycopyrrolate, clozapine-induced 

hypersalivation  259

gonadotrophin-releasing hormone agonists, 

medical menopause induction 

test  475

granulocyte-colony stimulating factor 

(G-CSF)  270–271

GSM see genitourinary symptoms of 

menopause

guanfacine

attention deficit hyperactivity disorder in 

adults  799, 801

clozapine-induced hypersalivation  259

gynaecological and obstetric haemorrhage, 

SSRI risks  435–436

H2 see histamine-2

HAD see HIV-associated dementia

haematological effects of 

psychotropics  959, 965–966

haemodialysis, depression treatment  769

haemoglobin, psychotropic agent 

effects  966

half-life of drugs  866

see also pharmacokinetics

haloperidol  8, 11, 14, 43, 49, 50

acute behavioural disturbance  62, 63, 65

clozapine augmentation  221

intravenous administration  117

long-acting injections, doses and 

frequencies  77

pharmacokinetics  81

possible teratogen  716

smokers  893

haloperidol decanoate  11, 14

Hamilton Depression Rating Scale 

(HAM-D), drug effect 

assessment  337, 345

HAND see HIV-associated neurocognitive 

disorders

HbA1c see glycated haemoglobin
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HD see Huntington’s disease

HDL see high-density lipoprotein cholesterol

heat stroke  245

hepatic CYP enzymes

antidepressant interactions   

401–402, 403

see also cytochrome function

hepatic damage

clozapine induced  245

hepatitis B and C infection effects  545

toxicity assessment in new drugs  762

valproate induced  291

hepatic encephalopathy, from reduced drug 

metabolism in hepatic 

impairment  753, 754

hepatic impairment in patients  753–767

antidepressants  753, 757–758, 761

antipsychotics  754–756, 761

lower starting doses 

recommended  753–754

mood stabilisers  759, 761

sedatives  754, 760, 761

stimulants  760

hepatitis B and C infections, drug 

metabolism effects  545

hepatotoxicity

assessment in new drugs  762

avoiding known drugs in hepatically 

impaired patients  754

herbal medicine see natural remedies

high-density lipoprotein (HDL) 

cholesterol  169

high-dose antipsychotics  17

adverse effects  18

efficacy  17–18

recommendations  19

highly protein-bound drugs, increased 

toxicity in hepatic 

impairment  753–754

hirudin, Alzheimer’s disease 

management  643

histamine-2 (H2) antagonists, safety in older 

patients/dementia  662

HIV, see also human immunodeficiency 

virus; people living with human 

immunodeficiency virus

HIV-associated dementia (HAD)  806

HIV-associated neurocognitive disorders 

(HAND)  806

HIV mania, secondary mania in people 

living with human immunodeficiency 

virus  805

hormonal treatments, premenstrual 

syndrome  474–475

hormone replacement therapy 

(HRT)  861–863

adverse effect management  863

depression/anxiety treatment for 

menopausal women  858

local treatments for GSM  861, 862

products and regimens  861, 862, 863

risks  861

starting treatment  863

versus raloxifene for psychosis treatment 

in menopausal women  860

hospital managers, duty to give information 

to detained patients under S132 of 

the Mental Health Act  952

HRT see hormone replacement therapy

5HT6 receptor antagonist, Alzheimer’s 

disease management  644

human immunodeficiency virus 

(HIV)  803–810

treatment advances  804

see also people living with human 

immunodeficiency virus

Huntington’s disease (HD)  830–834

cognitive symptoms  834

general principles of pharmacological 

symptom management  830–831

mental and behavioural 

symptoms  831–833

motor symptoms  830–831

huperzine A, Alzheimer’s disease 

management  643

hyperbolic tapering

antidepressants  366, 376, 379, 382

benzodiazepine  467

lithium for bipolar disorder  333

hypercalcaemia, lithium  282

hypercholesterolaemia  170

hyperglycaemia  174, 186

hyperlipidaemia  170, 171, 186

hyperparathyroidism, lithium  282

hyperprolactinaemia  2, 24, 41, 50, 

190–194, 196

antidepressants  420–422

contraindications  191

effects of antipsychotic medication on 

prolactin concentration  190

management  191, 192

switching antipsychotics  207

hypersalivation  258–262

clozapine  241

oral anticholinergic agents, safety in older 

patients/dementia  660

treatment  258, 259–260

hypersensitivity reactions, drug-induced 

hepatic damage  762

hypertension  41, 183–184, 241

hyperthermia, drug-induced excited 

states  543, 544

hypertriglyceridemia  169, 171

hypnotic effect, benzodiazepines  460

hypnotics

breastfeeding mothers  736, 746

driving impairment  922

in pregnancy  727

use in renal impairment  776–777

hypoalbuminaemia, hepatic 

impairment  753, 754

hypoglycaemia  898

hypokalaemia, anorexia nervosa   

793–794

hypokinetic phase/rigidity, Huntington’s 

disease  830, 831

hypomania, treatments  310–315

hyponatraemia  186–189

antidepressants  416–419

lithium retention and toxicity  286

other psychoactive prescribed drugs  418

and syndrome of inappropriate 

antidiuretic hormone  186, 188

treatment  187–188

and water intoxication  186

hypo-oestrogenic states, high prolactin levels 

in menopausal women  860

hypophosphataemia, anorexia  

nervosa  794

hypotension  41, 43, 44

clozapine  241

orthostatic  182–183, 207

hypothermia  245

hypothyroidism, lithium risk  282

Hy’s rule, assessment of hepatotoxicity of 

new drugs  762

iatrogenic dependence, benzodiazepines/ 

z-drugs/gabapentinoids  464, 540

idalopirdine (5HT6 receptor antagonist), 

Alzheimer’s disease 

management  644

ideational perseveration, Huntington’s 

disease  832

illicit drugs

drug-induced excited state  543–544

drugs of misuse summary  549–553

interactions with prescribed psychotropic 

drugs  545–548, 546–548

see also new psychoactive substances; 

substance misuse and dependence

iloperidone  8, 12, 15, 43, 915

IM see intramuscular...

immediate-release (IR) preparations

attention deficit hyperactivity disorder 

treatments  600, 620, 799, 800

medication doses for older adults   

633, 700

modified release stimulant preparations 

preferred in adults  799

impulsive behaviour, disinhibitory drug 

reactions, benzodiazepines   

471–473

inappropriate sexual behaviour in older 

people  680–687

incongruence of affect, multiple 

sclerosis  836

infant exposure

relative infant dose  734

see also breastfeeding

inhaled administration

acutely disturbed/violent patients  62

antipsychotics  62, 115, 116

injectable diamorphine, prescribing 

guidelines for opioid 

dependency  514
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injections

site of administration of intramuscular 

injections  954–958

see also long-acting injectable 

antipsychotics

in-patient detoxification, alcohol 

withdrawal  482

INR see international normalised ratio

in situ microparticle technology see 

risperidone ISM

insomnia

melatonin use in children and 

adolescents  575, 609–610, 620–622

menopausal women  858

people living with human 

immunodeficiency virus  805, 808, 

809

in pregnancy  726–727

see also sleep disturbance

integrase strand transfer inhibitors, 

psychiatric adverse reactions  809

intentional non-adherence  932

interferons-α and -β, psychiatric adverse 

effects  971

international normalised ratio (INR), 

psychotropic agent effects  967

interstitial lung disease  245

interstitial nephritis  245

intracranial/intracerebral haemorrhage, SSRI 

risks  434–435

intramuscular (IM) injections, acute 

behavioural disturbance  62–66

intranasal antipsychotics  115, 116–117

intranasal esketamine, treatment resistant 

depression  336, 351, 357, 359

intranasal ipratropium, clozapine-induced 

hypersalivation  259

intranasal naloxone  499

involuntary movements, abnormal see 

tardive dyskinesia

ipratropium nasal spray, clozapine-induced 

hypersalivation  259

IR see immediate-release preparations

irritability (aggression, self-injurious 

behaviour, and severe disruptive 

behaviours), children and adolescents 

with autism spectrum disorder  608

irritability and agitation, Huntington’s 

disease  832, 833

isotretinoin, psychiatric adverse effects  971

KarXT (xanomeline-trospium), Alzheimer’s 

disease management  645

ketamine  65, 68, 357–361

anti-suicidal effects  339

bipolar depression  321

borderline personality disorder  790

dosing recommendations  358

mechanism of antidepressant action  357

‘off-label’ prescribing  947

in overdose  914

psychotic depression treatment  363

racemic mixture  357

route of administration  357–358

treatment resistant depression  351, 

357–361

see also esketamine

ketoacidosis, diabetic  174, 175

kidneys see chronic kidney disease; renal...

knee-buckling  245

lactate in blood, psychotropic agent 

effects  963

LAI see long-acting injectable antipsychotics

lamotrigine

borderline personality disorder  789

clozapine augmentation  221

life-threatening cutaneous reactions  937

in overdose  916

restarting after period of non-

compliance  937, 938

target range  868

laxative misuse/abuse  792, 961, 962

laxatives  239, 241, 264–265, 658, 882

LDL see low-density lipoprotein cholesterol

learning difficulties  824–829

capacity and consent  824–825

epilepsy comorbidity  825

general considerations  824

prescribing practice  824–825

lecanemab, Alzheimer’s disease 

treatment  646

legal issues

Mental Health Act England and Wales 

(1983)  949–953

‘off label’ prescribing  945–946

UK drug-driving law  921–923

see also capacity and consent

lemborexant

managing sleep disturbance in 

dementia  674

in overdose  917

use in patients with hepatic 

impairment  761

leukopenia, psychotropic agent effects  966

levetiracetam, for tardive dyskinesia  137

Levodopa, hypokinetic rigidity in 

Huntington’s disease  831

levomepromazine  11, 43

Lewy body dementia  630, 642, 648, 649, 

842

LFTs see liver function tests

libido  196, 199

linaclotide, for constipation treatment  265

lipids see plasma lipids

lipoproteins in blood, psychotropic agent 

effects  963

liraglutide, for antipsychotic-induced weight 

gain  145

lisdexamfetamine

attention deficit hyperactivity disorder in 

adults  798–800

borderline personality disorder  789

bulimia nervosa/binge eating disorder  795

lithium  279–288

adherence/non-compliance limiting 

effectiveness  284

adverse effects  282–283

with alcohol  899

augmentation of antidepressants in 

unipolar depression  280

bariatric surgery patients  852, 853

bipolar disorder  279–288

depression  280

mania  279–280, 310, 311

stopping treatment  331–334

suicide risk  281

borderline personality disorder  789

with caffeine  903

clinical indications  279–281, 284

clozapine use with  269–270, 271

depression treatment  280–281

discontinuation  283–284

driving impairment  922

drug interactions  283, 284–286

environmental concentration inversely 

related to suicide and dementia at a 

population level  279

formulations  282

mania, acute treatment  279–280, 

310, 311

mechanism of action  279

on-treatment monitoring   

283, 284

optimising treatment for different 

ages  327

in overdose  916

patients on long-term lithium  280

people with learning difficulties   

827

people living with human 

immunodeficiency virus  805

plasma levels  281

postpartum  736

in pregnancy  723, 725

pre-treatment tests  283

prophylaxis for unipolar depression   

281, 399

renal effects  282, 285

renal function assessment  766

target range  868

teratogenicity  283

thyroid effects  282

toxicity  282–283

use in patients with hepatic 

impairment  754, 759, 761

withdrawal effects  331–332

liver function tests (LFTs)

interpretation  753, 762

monitoring to access drug effects   

41, 754, 762

see also hepatic damage

lofepramine, in overdose  914

lofexidine, clozapine-induced 

hypersalivation  259

lone atrial fibrillation  845
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long-acting injectable (LAI) 

antipsychotics  4, 7, 23, 29,  

74–80

advice on prescribing  75–76

aripiprazole  85–89

for bipolar disorder  83–84, 300, 301, 

302, 305–306, 326–327

clozapine augmentation  221

differences between  76

doses and frequencies  77–78

equivalent doses  14, 15

management of patients  83–84

maximum doses  11, 12

for menopausal women  859

olanzapine  90–92

paliperidone palmitate  93–98

risperidone  94, 99–105

test doses  75

long-acting oral antipsychotics

improving adherence  933

preventing sudden cessation   

932–933

restarting after period of 

non-compliance  937

loop diuretics, lithium interaction  285

loperamides, safety in older patients/

dementia  658

lorazepam  68, 155

catatonia treatment  155

concentration in normal dosing and UK 

legal limit  923

rapid tranquillisation of children and 

adolescents  623

use in patients with hepatic 

impairment  761

low-density lipoprotein (LDL) 

cholesterol  169

low-dose aspirin co-prescribed with SSRIs, 

GI bleeding risk  433, 434

loxapine  43, 893

lumateperone  8, 12, 15, 43, 208, 915

lung disease, interstitial  245

lurasidone  8, 11, 15, 43

bipolar depression  302

cardiac safety of  164

clozapine augmentation  221

in overdose  916

QTc prolongation  164

lymphocytes, psychotropic agent 

effects  966

MADRS see Montgomery-Asberg 

Depression Rating Scale

maintenance for drug dependence, opioid 

substitution treatment   

500, 501–504

maintenance phase, children and adolescents 

with depression  570

maintenance treatment

bipolar disorder  326–330

psychotic depression  363–364

schizophrenia  29, 53

major depressive disorder (MDD)   

335–361

bipolar depression comparison  319

older people  688

see also depression

malabsorptive surgical procedures, bariatric 

surgery  849

mania

people living with human 

immunodeficiency virus  805

treatment in children and 

adolescents  575–576

mania (bipolar disorder)

antipsychotics  300, 301, 302, 311

benzodiazepines  310, 311–312

carbamazepine  295

lithium treatment  279–280

treatment options  310–315

valproate treatment  289–290

manic switch, depression in children and 

adolescents  571

MAOIs see monoamine oxidase inhibitors

MARS see Medication Adherence Rating 

Scale

MCI see mild cognitive impairment

MDD see major depressive disorder

MDRD see Modification of Diet in Renal 

Disease

mean cell haemoglobin concentration, 

psychotropic agent effects  966

medical foods, Alzheimer’s disease 

management  644

medical menopause, assessing premenstrual 

syndrome/premenstrual dysphoric 

disorder  475

Medication Adherence Rating Scale 

(MARS)  931

medication-taking aids  932

melatonin

adverse effects, children and 

adolescents  621

for antipsychotic-induced weight 

gain  146

children and adolescents  620, 621, 626

description  620

efficacy  620

managing behavioural and psychological 

symptoms of dementia  674

‘off-label’ prescribing  947

sleep disturbance/insomnia treatment, 

children and adolescents   

575, 609–610, 620–622, 626

for tardive dyskinesia  137

melperone  15

memantine  222, 227

Alzheimer’s disease  630–634, 636–637, 

640, 641

borderline personality disorder  789

immediate release versus extended 

release  633

managing behavioural and psychological 

symptoms of dementia  671

methods of action in AD treatment   

630, 631

vascular dementia  647

memory, clinicians’ procedural memory and 

unconscious influences  939

menopause  857–864

depression/anxiety  858

diagnosis  857

elderly care  861

genitourinary symptoms and 

treatments  857, 861, 862

hormone replacement therapy  861–863

increased adiposity effects  859–860

psychological symptoms  857, 858–860

psychosis  858–860

mental capacity see capacity and consent

Mental Health Act (MHA), England and 

Wales (1983)  629, 682, 694–698, 

949–953

mephedrone, misuse and dependence   

533, 537, 543

metabolic abnormalities, 

antiretrovirals  808

metformin

for antipsychotic-induced weight 

gain  146

possible mood improvement in type II 

diabetes  424

methadone

buprenorphine comparison  503

cautions  505–506

general hospital settings  504, 505

hepatic/renal dysfunction  505

initiation of treatment  504

intoxication  505

opioid substitution treatment  501, 

503–506

in overdose  506, 917

psychiatric hospital settings  504–505

titration schedules  504, 505

transferring back from 

buprenorphine  512–513

transition to buprenorphine  510–512

withdrawal  516

methamphetamine use disorder  533–534

detoxification  534

psychotic symptoms  534–535

methylphenidate

attention deficit hyperactivity disorder in 

adults  798–800

borderline personality disorder  789

driving impairment  922

people with learning difficulties  827

in pregnancy  727

psychotic depression treatment  364

metreleptin, weight restoration in anorexia 

nervosa  792

MHA see Mental Health Act (MHA)

MI see myocardial infarction

mianserin, in overdose  914

microdeletion syndrome, 22q11.2 deletion 

syndrome  820–823
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midazolam  64, 65

mild alcohol withdrawal  480

mild cognitive impairment (MCI), 

treatments  636, 643, 646, 648

mild neurocognitive disorder (MND), HIV 

related  806

mineral supplements

anorexia nervosa  793

see also nutritional supplements

minimum effective doses

antidepressants  342, 366

antipsychotics  8

determining for patient  84

minocycline  226, 227

mirtazapine

in overdose  914

in pregnancy  721–722

smokers  893

weight restoration in anorexia 

nervosa  792

missed doses of psychotropic 

medication  937

MND see mild neurocognitive disorder

moclobemide  914

modafinil

for antipsychotic-induced weight 

gain  146

depression  388

fatigue in multiple sclerosis  837

not recommended in pregnancy  727

in overdose  917

Modification of Diet in Renal Disease 

(MDRD) formula, glomerular 

filtration rate estimation  766

modified-release (MR) preparations

methylphenidate  600

stimulants for attention deficit 

hyperactivity disorder in adults   

798, 799, 800

see also extended release preparations; 

slow-release oral morphine

molindone  12, 15

monoamine oxidase inhibitors (MAOIs)

adverse effects, relative to other 

antidepressants  338

with alcohol  899

with caffeine  903

electroconvulsive therapy 

combination  385

glucose homeostasis  423, 424

hyponatraemia  416, 417, 418

interaction with tyramine-containing 

foods  338–339

not recommended for people living with 

human immunodeficiency virus  805

not recommended in pregnancy  722

in overdose  914

pharmacodynamic drug 

interactions  404–405

serotonin syndrome  367

swapping and stopping 

antidepressants  368

monoclonal antibodies, Alzheimer’s disease 

treatment  646

monocytes, psychotropic agent effects  966

montelukast, psychiatric adverse 

effects  971

Montgomery-Asberg Depression Rating 

Scale (MADRS), drug effect 

assessment  345

Montgomery vs Lanarkshire Health Board 

appeal case decision, ‘off-label’ 

prescribing  945

mood disorders

caffeine effects  905

see also bipolar disorder; depression

mood elevation, psychostimulants use in 

depression  388

mood stabilisers

adverse effects, rationale for reducing/

stopping  331

with alcohol  899

bariatric surgery patients  852

bipolar depression  319

bipolar disorder  279–299, 310–311

stopping treatment  331–334

borderline personality disorder  789

breastfeeding mothers  736, 744–745

combinations for rapid-cycling bipolar 

affective disorder  316

managing behavioural and psychological 

symptoms of dementia  673

non-antipsychotic agents for bipolar 

illness in pregnancy  723–725

in overdose  916–917

use in patients with hepatic 

impairment  759, 761

use in renal impairment  775–776

withdrawal effects  331–332

see also carbamazepine; lithium; valproate

mood-stabilising anticonvulsants, chronic 

kidney disease risk  769

mortality

antipsychotic polypharmacy versus 

monotherapy  22, 23

antipsychotics versus other risk 

factors  166

cardiovascular with antipsychotics  18, 

166, 176

diabetes-related with antipsychotics  174

drug-induced hyperthermia  544

neuroleptic malignant syndrome  151

motivation of patients

adherence  929, 932, 933

readiness to change  940

movement disorders, and nicotine  910

MR see modified-release

MS see multiple sclerosis

multiple sclerosis (MS)  835–839

anxiety  836

bipolar disorder  836

cognitive impairment  837

depression  835

fatigue  837

pseudobulbar affect  836

psychosis  836–837

multisubstance misuse see polysubstance 

abuse

muscle rigidity see pseudoparkinsonism

muscular spasm, uncontrolled see dystonia

mutual aid and peer support, stimulant 

abstinence  532

myasthenia gravis, acetylcholinesterase 

inhibitors use in older patients/

dementia  660

myocardial function effects, drug-induced 

excited states  543

myocardial infarction (MI), SSRI protective 

effects  433

myocarditis  253–254, 255

myoclonus

clozapine  241, 871

Huntington’s disease  831

lithium  269

nalmefene, alcohol dependence  490–491

naloxone

buprenorphine combination 

(Suboxone)  513

injection or internasal treatment  499

opioid overdose treatment  499

naltrexone

for antipsychotic-induced weight 

gain  146

borderline personality disorder  789

gambling disorder  560

‘off-label’ prescribing  947

people with learning difficulties  827

preventing relapse after alcohol 

detoxification  490

preventing relapse after opioid 

detoxification  517–518

for tardive dyskinesia  137

NAPLS see North American Prodromal 

Longitudinal Studies

Naranjo adverse drug reaction scale 

(adapted)  972, 973

National Confidential Inquiry into Suicide 

and Homicide by People with Mental 

Illness  928

National Institute for Health and Care 

Excellence (NICE) guidelines

anxiety spectrum disorders  448–449

attention deficit hyperactivity disorder in 

adults  800

attention deficit hyperactivity disorder in 

children and adolescents  599

borderline personality disorder  788

dementia  642

depression  336

eating disorders  795

generalised anxiety disorder  448

hypercholesterolaemia  170

obsessive compulsive disorder  449

panic disorder  448

prophylaxis in bipolar disorder  327
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psychotic disorder monitoring  176

relapse prevention after alcohol 

detoxification  489, 490, 492

schizophrenia  2, 52–54

National Poisons Information Service 

(NPIS)  538

natural remedies

Alzheimer’s disease management   

641, 643

drug interactions in menopausal 

women  858

Ginkgo biloba  136, 222, 227, 641, 643

non-standardised preparations  440, 441

potential risks  442

St John’s wort  440–443

taken without doctor’s knowledge  442

nausea, clozapine  241

NbN see Neuroscience-based Nomenclature

NE see norepinephrine

negative predictive value (NPV)  275

neonatal problems

first-generation antipsychotics risk  716

tricyclic antidepressant withdrawal  720

nephritis, interstitial  245

nephrotoxic drugs, renal function 

assessment  766

Netherlands Clozapine Collaboration 

Group  267

NEURAPRO trial  111–112

neurocognitive disorders

HIV related  806

inappropriate sexual behaviour in older 

people  680–687

see also dementia

neurodevelopment, antipsychotic exposure 

during pregnancy  717–718

neuroleptic malignant syndrome 

(NMS)  150–153

catatonic stupor in  155, 156

renal impairment  769

restarting antipsychotics  150

risk factors  150, 151

signs and symptoms  150

treatment  150, 151

neurological conditions, rare 

dementias  649

neuromodulation

stimulant use disorder  533

see also transcranial magnetic stimulation

Neuroscience-based Nomenclature 

(NbN)  2, 49

neurotoxicity, lithium  283

neutropenia

agranulocytosis  267–268

benign ethnic neutropenia  268, 269

clozapine-related  251, 267–272

granulocyte-colony stimulating 

factor  270–271

lithium  269–270

neutrophils, psychotropic agent effects  966

new psychoactive substances (NPSs/designer 

drugs)  477, 540, 543, 544

NICE see National Institute for Health and 

Care Excellence

nicotine  908–911

attention deficit hyperactivity 

disorder  909

depression and anxiety  909

drug interactions  910

movement disorders  910

Parkinson’s disease  910

psychotropic effects  908

schizophrenia  908–909

smoking cessation and withdrawal 

symptoms  910

see also smoking

nicotine dependence  523–531, 910

bupropion  527, 529

cytisine  526, 529

electronic vaping devices  527–528, 530

nicotine replacement therapy  523–524, 

525

treatment algorithms  528–530

varenicline  524–526

withdrawal symptoms  910

nicotine replacement therapy 

(NRT)  523–524

adverse effects  524

clinical effectiveness  524

combination of formulations  524, 

529–530

preparations and doses  525, 529–530

nicotine vaping devices (vaping)   

527–528, 530

adverse effects  528

clinical effectiveness  528

preparations and doses  528, 530

N-methyl-D-aspartate (NMDA) receptor 

antagonists

Alzheimer’s disease  630

see also ketamine

NMS see neuroleptic malignant syndrome

nocebo effects, patient expectations of 

treatment  941

nocturnal enuresis, management  242

non-adherence

impacts  928–929

lithium  284

rates and degrees of adherence  927–928

restarting psychotropic medications after 

period of non-compliance  937–938

non-competitive N-methyl-D-aspartate 

receptor antagonists  630

non-compliance see non-adherence

non-iatrogenic benzodiazepine 

dependence  540

non-nucleoside reverse transcriptase 

inhibitors  808–809

non-steroidal anti-inflammatory drugs 

(NSAIDs)

Alzheimer’s disease management   

644–645

co-prescribed with SSRIs, GI bleeding 

risk  433, 434

lithium interactions  285–286

safety in older patients/dementia  660

norclozapine  871

norepinephrine (NE)-modulating agents see 

viloxazine

norepinephrine (NE)-reuptake inhibitors see 

atomoxetine; bupropion

North American Prodromal Longitudinal 

Studies (NAPLS)  112

NPIS see National Poisons Information 

Service

NPSs see new psychoactive substances

NPV see negative predictive value

NRT see nicotine replacement therapy

NSAIDs see non-steroidal anti-inflammatory 

drugs

nucleoside reverse transcriptase inhibitors, 

psychiatric adverse reactions  808

nutritional supplements

Alzheimer’s disease management   

643, 644

anorexia nervosa  793–794

fatigue in multiple sclerosis  837

obesity  145, 145–146, 166, 169, 176, 580, 

713

see also weight gain

Objective Opiate Withdrawal Scale 

(OOWS)  501

object relations  939

obsessive compulsive behaviours, 

Huntington’s disease  832, 833

obsessive compulsive disorder (OCD)

alternative and experimental 

treatments  591

children and adolescents  587–594

with autism spectrum disorder  610

clinical guidance  587, 588–589

need for drug treatment  587

psychological therapies  587

SSRI use  588

NICE guidelines  449, 588–589

specific drugs used  453–454

SSRIs/SNRIs  447

treatment duration and follow-up  591

treatment initiation  589

treatment-refractory cases  590

use of adult treatments  592

obstetric and gynaecological haemorrhage, 

SSRI risks  435–436

OCD see obsessive compulsive disorder

ocular effects, and antipsychotics  245

oesophageal varices, consequences of 

reduced hepatic blood flow  753

oestrogen

antipsychotics effects  858

decline in menopausal women   

857, 858, 860

selective oestrogen receptor 

modulators  860

National Institute for Health and Care 

Excellence (NICE) guidelines (cont’d)
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oestrogen augmentation

psychosis treatment adjunct for 

menopausal women  860

see also hormone replacement therapy

‘off-label’ prescribing (outside a drug’s 

licensed indications)  945–948

legal issues  945–946

recommendations  946–947

OGTT see oral glucose tolerance tests

Okedi see risperidone ISM

olanzapine

acute behavioural disturbance  62, 63

acute kidney injury risk  769

bipolar depression  322

bipolar disorder  302, 310

borderline personality disorder  788

children and adolescents, adverse 

effects  573, 574

dose reductions  121, 122

doses and frequencies  77, 90

efficacy  3

glucose tolerance impairment 

association  175

linear dose reductions  121

long-acting injections  90–92

in overdose  916

pharmacokinetics  81

plasma level monitoring  871–872

plasma lipids, effect on  169–170

post-injection delirium sedation 

syndrome  91

rapid-cycling bipolar affective 

disorder  316

risks in pregnancy  716, 717

smokers  893

stopping  90

suppositories  118

target range  869

weight restoration in anorexia 

nervosa  792

olanzapine/fluoxetine combination, children 

and adolescents with bipolar 

depression  574, 577

olanzapine pamoate  11, 15

olanzapine/samidorphan combination, 

bipolar disorder  302

older people  627–712

Alzheimer’s disease  630–647

behavioural and psychological 

symptoms of dementia management  

667–679

covert administration of medicines in food 

and drink  629, 694–699

dementia  630–687

depression  688–693

dose recommendations for common 

psychotropics  700–712

general prescribing principles  627–629

inappropriate sexual 

behaviour  680–687

safer prescribing/cognitive 

risks  654–666

omega-3 (polyunsaturated) fatty acids (fish 

oils or supplements)

Alzheimer’s disease management  643

borderline personality disorder  790

dyslipidaemia treatment  171

mild/moderate depressions in older 

adults  689

schizophrenia treatment and 

prevention  111–114, 221

tardive dyskinesia  137

ondansetron  137, 226, 228

OOWS see Objective Opiate Withdrawal 

Scale

opioid antagonists, borderline personality 

disorder  789

opioid dependence  498–522

changes in prescribing practice  498

overdoes  498–499

prescribing psychotropic 

medications  515

timecourse of withdrawal symptoms  501

opioid receptor agonists, buprenorphine 

blocking other opioids  506, 507

opioids

detoxification and reduction 

regimens  516–518

diversion potential of prescribed 

substances  503, 512, 513, 514

driving impairment  922

misuse  498–522

overdose risk after detoxification  518

overdose symptoms and 

treatment  498–499

psychiatric adverse effects  969

relapse prevention with 

naltrexone  517–518

safe storage importance  505

safety in older patients/

dementia  660–661

transferring from prescription drugs to 

buprenorphine  512

opioid substitution treatment (OST)   

500–519

alternative oral preparations  514

induction and stabilisation of 

maintenance treatment  501

injectable diamorphine  514

pain control in patients  518–519

relapse prevention with 

naltrexone  517–518

safe prescribing  501

slow-release oral morphine  514

see also buprenorphine; methadone

opioid withdrawal

buprenorphine  516–517

community settings  516–517

methadone  516

specialist addiction in-patient 

settings  517

timecourse of symptoms  501

treatment of symptoms  515

validated scales  501

oral glucose tolerance tests (OGTT)   

176, 177

oral nicotine products see nicotine 

replacement therapy

orexin antagonists see lemborexant; 

suvorexant

orlistat

for antipsychotic-induced weight 

gain  146

for constipation treatment  265

orodispersible drug administration, 

Espranor/buprenorphine  507–508

orthostatic hypotension  182–183, 207

OST see opioid substitution treatment

osteoporosis, anorexia nervosa risk  794

overdose, psychotropics in  913–920

oxazepam

catatonia treatment  155

concentration in normal dosing and UK 

legal limit  923

use in patients with hepatic 

impairment  761

oxcarbazepine, risks in pregnancy  724

P450 (CYP) pathways

inhibition by different SSRIs  339

see also cytochrome function

packed cell volume, psychotropic agent 

effects  966

paediatric autoimmune neuropsychiatric 

disorder associated with 

Streptococcus (PANDAS)  617

pain control

for patients on opioid substitution 

treatment  518–519

see also analgesics

paliperidone

pharmacokinetics  81

target range  869

use in patients with hepatic 

impairment  761

paliperidone palmitate long-acting 

injections  29, 31, 93–98

dose and administration  11, 77, 93

pancreatitis  246

panic disorder

NICE guidelines  448

specific drugs used  450–451

SSRIs/SNRIs  446–447

use of benzodiazepines  446

paracetamol (acetaminophen)

for behavioural and psychological 

symptoms of dementia  668

hepatotoxicity  762

pain in alcohol withdrawal  489

safety in older patients/dementia  660

paradoxical disinhibitory/aggressive drug 

reactions, benzodiazepines   

471–473

parenteral thiamine, prophylaxis against 

Wernike’s encephalopathy in alcohol 

dependency  484–485
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parenteral treatment, for acutely disturbed/

violent patients  62–65

parkinsonian symptoms

dementia with Lewy bodies  648

see also pseudoparkinsonism

Parkinson’s disease (PD)  840–844

cholinesterase inhibitors  842

complementary therapies  842

depression  840

and nicotine  910

pimavanserin use  842

psychiatric adverse effects of 

treatments  970

psychosis  841–842

parotid gland swelling  246

paroxetine

in pregnancy  720

use in patients with hepatic 

impairment  761

paroxysmal atrial fibrillation  845

pathological laughing or crying 

(pseudobulbar affect), multiple 

sclerosis  836

patient factors, affecting 

adherence  940–942

patient monitoring

bipolar disorder  283, 291, 297, 

308–309

mitigating serious consequences of 

non-adherence  928

plasma level monitoring of psychotropic 

drugs  865–878

PD see Parkinson’s disease

PDSS see post-injection delirium sedation 

syndrome

penfluridol  43, 106–107

people with epilepsy (PWE)  811–819

driving restrictions  817

drug interactions between antiseizure 

medications and 

psychotropics  813–814

possible causes of psychiatric 

symptoms  811–812

prescribing principles  811

psychiatric comorbidities  811–812

psychiatric side effects of antiseizure 

medications  812–813

seizure risk from psychotropic 

drugs  814–817

people living with human immunodeficiency 

virus (PLWH)  803–810

bipolar affective disorder  805

depression  804–805

factors contributing to psychiatric 

symptoms  803

prescribing principles  803–804

psychosis  804

secondary mania  805

see also human immunodeficiency virus

pericardial effusion  246

pericarditis  246

pericyazine  11, 14

perimenopause  857, 861

perioperative blood loss, SSRI risks   

436–437

permanent atrial fibrillation  845

perospirone  12

perphenazine  11, 14, 43

Perseris (RBP-7000)  101–102

persistent atrial fibrillation  845

personal and cultural beliefs, influencing 

adherence  940

personality disorders

antipsychotic prescriptions  119, 331

benzodiazepines causing 

disinhibition  472

substance misuse  477

see also borderline personality disorder

P-glycoprotein (P-gp)  883

pharmacodynamic drug interactions

with alcohol  897–898

antidepressants  339, 402, 404–405

antiretroviral drugs and 

psychotropics  807–808

antiseizure medications and 

psychotropics  814

pharmacodynamics

changes in older people  627–628

menopause effects  858

pharmacokinetic drug interactions

antidepressants  401–402, 403

antiretroviral drugs and 

psychotropics  807

antiseizure medications and 

psychotropics  813

pharmacokinetics  865–899

caffeine  902–903

changes in older people  627, 628

cytochrome function  883–891

depot antipsychotics  81

drug interactions with alcohol  895–899

half-life increased in hepatic 

impairment  754

impaired drug absorption following 

bariatric surgery  849

menopause effects  858

plasma level monitoring of psychotropic 

drugs  865–878

postmortem blood 

concentrations  879–880

smoking and psychotropic 

drugs  892–894

phenothiazines, in overdose  916

phenytoin, target range  869

phosphate in blood, psychotropic agent 

effects  964

pimavanserin  8, 12, 15, 208

managing behavioural and psychological 

symptoms of dementia  675

use in Parkinson’s disease  842

pitolisant  761, 778, 917

placebo and nocebo effects, patient 

expectations of treatment  941

plasma creatine kinase (CK)  150

plasma drug levels, elevated due to reduced 

hepatic blood flow  753

plasma glucose levels, antipsychotic 

medication monitoring  40

plasma level monitoring of psychotropic 

drugs  865–878

amisulpride  869–870

aripiprazole  870

clozapine  870–871, 881–882

first-order pharmacokinetics  865

interpretation of results  867

olanzapine  871–872

quetiapine  872–873

risperidone  873

sampling time  866, 868–869

steady state  865–866, 868–869

target ranges  867–869

plasma levels

risperidone long-acting injections  99

variations in  56–57

plasma lipids  169–173

screening and monitoring  170, 171

see also dyslipidaemia

plasma protein synthesis reduction, hepatic 

impairment  753

platelets

agents associated with aggregation  967

psychotropic agent effects  967

SSRI effects

bleeding  393–394, 404, 409, 432–437

decreasing embolic events/MI risk  433

plecanatide, for constipation 

treatment  265

PMDD see premenstrual dysphoric disorder

PMR see postmortem redistribution

PMS see premenstrual syndrome

pneumonia, antipsychotic-induced   

204–206, 242

polypharmacy, menopausal women  858

polyserositis  246

polysubstance abuse

benzodiazepine dependence  541, 542

opioids and cocaine, substitution therapy 

reducing both  534

polyunsaturated fatty acids (PUFAs) see 

omega-3 fatty acids

PORT see Program of Rehabilitation and 

Therapy study

positive predictive value (PPV)  275

post-injection delirium sedation syndrome 

(PDSS)  76, 77, 91

post menopause, continuous combined 

HRT  861

postmortem blood 

concentrations  879–880

postmortem redistribution (PMR)  879

postpartum depression  719

postpartum haemorrhage, antidepressant 

use in pregnancy  435–436, 720, 

721, 722

postpartum medication, breastfeeding 

mothers  734–737
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postpartum psychosis  715

post-SSRI sexual dysfunction 

(PSSD)  428–429

post stroke depression  393–396

prophylaxis  393

SSRI risks  393–394

post-traumatic stress disorder (PTSD)

benzodiazepine use  446

children and adolescents  595–596

specific drugs used  452

SSRIs/SNRIs  447

postural hypotension see orthostatic 

hypotension

potassium levels, psychotropic agent 

effects  964

power to treat, under S58 of the Mental 

Health Act  949–950

PPH see postpartum haemorrhage

PPIs see proton pump inhibitors

PPV see positive predictive value

pramipexole, bipolar depression  321

pregabalin

generalised anxiety disorder  447–448

in overdose  917

in pregnancy  724–725

use in opiate misusers  519

use in patients with hepatic 

impairment  761

pregnancy  713–733

alcohol use  492–493

benzodiazepines  541

depression/antidepressants  719–726

evidence of psychotropic drug 

effects  713

gynaecological and obstetric haemorrhage 

risk  435–436

newly diagnosed mental illness  714

planning when taking psychotropic 

drugs  714

psychiatric illness as risk factor  713

psychosis  715–718

selective serotonin reuptake 

inhibitors  435–436, 720–721

substance misuse  492–493, 554–559

tricyclic antidepressants  719–720

in women taking psychotropic 

drugs  714

premature ejaculation, antidepressants as 

treatment  426, 428

premenstrual dysphoric disorder 

(PMDD)  474

medical menopause using gonadotrophin-

releasing hormone agonists  475

premenstrual syndrome (PMS)  474–475

hormonal treatment  474–475

medical menopause using gonadotrophin-

releasing hormone agonists  475

non-hormonal treatment  474

pharmacological management chart  474

prenatal exposure to medications see 

pregnancy

pre-school children, anxiety disorders  586

prescribers, duty of, medical conditions and 

safe driving  924

prescribing checklists, relational 

aspects  942–943

prescribing drugs outside their licensed 

indications (off-label)  945–948

legal issues  945–946

recommendations  946–948

preterm delivery risk

antidepressants  720

antipsychotics  716, 717

lithium  723

tricyclic antidepressants  720

primavanserin  43, 916

procedural memory, clinicians’ unconscious 

influences  939

prochlorperazine  117, 118

pro-drugs, not recommended in hepatic 

impairment  754

Product Licences  945

Program of Rehabilitation and Therapy 

(PORT) study  112

prolactin levels

antidepressant effects  420–422

antipsychotic medication monitoring  41

elevation  43, 44

menopausal women  860

psychotropic agent effects  190, 964

prolonged QT interval see QTc prolongation

prolonged-release injection, buprenorphine/

Buvidal  509–510

prolonged release preparations, see also 

extended release preparations; 

long-acting injectable antipsychotics; 

modified-release preparations; 

slow-release oral morphine

promazine  43

promethazine

acutely disturbed or violent behaviour in 

schizophrenia  63, 64, 68

breastfeeding  746

not recommended for managing 

behavioural and psychological 

symptoms of dementia  674

in pregnancy  726

prophylaxis

antidepressants  397–400

after first episode of depression  397

dosing  399

post stroke  393

for recurrent depression  397–398

bipolar disorder  281, 290, 326–330

lithium for depression/mood 

disorders  281

post stroke depression  393

thiamine for Wernicke’s encephalopathy 

in alcohol dependency  487–488

propranolol, for tardive dyskinesia  137

protein in blood, psychotropic agent 

effects  964

proteinuria, renal impairment 

assessment  766

prothrombin time (PT), psychotropic agent 

effects  967

proton pump inhibitors (PPIs), safety in 

older patients/dementia  662

prucalopride, for constipation 

treatment  265

pseudobulbar affect, multiple sclerosis  836

pseudoparkinsonism (drug-induced 

parkinsonism)  34, 35, 43, 44, 50, 

126, 127, 128, 291, 804

PSSD see post-SSRI sexual dysfunction

psychiatric adverse effects of non-

psychotropic drugs  969–974

antiretroviral therapy  808–809

differential diagnosis  972–973

drugs and effects  969–972

Naranjo scale  972, 973

psychiatric symptoms in the context of other 

disorders  803–864

psychodynamic interventions

adherence  929

depression  336

psychoeducation  932

psychological/psychosocial interventions

anorexia nervosa  795

anxiety spectrum disorders  448

behavioural disturbance in people with 

learning difficulties  825

benzodiazepine withdrawal  466, 468, 

541, 542

borderline personality disorder  787

children and adolescents  566, 568, 

587, 597

depression  336, 337, 566, 568

improving medication adherence  932, 

933–934

learning disabilities  825

schizophrenia  29, 52, 53, 54, 230

see also cognitive behavioural therapy; 

dialectical behaviour therapy

psychosis

acute behavioural disturbance  62–73

atrial fibrillation patients  846

cannabis  36

catatonic stupor in  155

children and adolescents  580–581

during pregnancy  715–718

electroconvulsive therapy  108–110

first episode  28–29, 31

duration of treatment  54

negative symptoms  34

NICE guidelines  52–53

treatment algorithm  45

gamma-butyrolactone withdrawal   

534, 537

Huntington’s disease  832, 833

menopausal women  858–860

methamphetamine use 

disorder  534–535

multi-episode  29–30

multiple sclerosis  836–837

and nicotine  908–909
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oestrogen augmentation in menopausal 

women  860

oestrogen decline reducing antipsychotic 

activity in menopausal women  858

people living with human 

immunodeficiency virus  804

postpartum  715, 736

prevention with polyunsaturated fatty 

acids  111–114

relapse, withdrawal-associated  119

and sexual dysfunction  195–196

‘super-sensitivity psychosis’  31

use of benzodiazepines  461

see also schizophrenia and related 

psychoses

psychosocial interventions see psychological/

psychosocial interventions

psychostimulants

attention deficit hyperactivity disorder in 

adults  798, 799, 800

depression  388–392

psychotherapies, post-traumatic stress 

disorder  595

psychotic depression  362–365

acute treatment  362

combination therapies  362, 364

ECT treatment  363

ketamine  363

maintenance treatment  363–364

psychotropic drugs

with alcohol  895–899

driving impairment  921–926

interactions with illicit drugs   

545, 546–548

in overdose  913–920

plasma level monitoring  865–878

steady state  865–866, 868–869

target ranges  867–869

smokers  892–894

target ranges  867–869

use in renal impairment  769–778, 779

PT see prothrombin time

PTSD see post-traumatic stress disorder

PUFAs see polyunsaturated fatty acids

PUFAs (polyunsaturated fatty acids) see 

omega-3 fatty acids

pure red cell aplasia, psychotropic agent 

effects  967

PWE see people with epilepsy

pyridoxine, for tardive dyskinesia  136

QTc prolongation

antipsychotic-related  43, 44, 161–168

cardiovascular risk factors  166

ECG monitoring  165

management  166

metabolic inhibition  165

non-psychotropic association  165

physiological risk factors  164

QT interval  161–162

risk factors  164–165

risk quantification  162–164

switching antipsychotics  207

methadone risk  506

prescribing in atrial fibrillation 

patients  845

quercetin

Alzheimer’s disease management  645

for tardive dyskinesia  137

questionnaires

adherence assessment  930, 931

severity of alcohol dependence   

480, 482, 485

quetiapine

acute kidney injury risk  769

bipolar disorder  302

borderline personality disorder  788

glucose tolerance impairment 

association  175

in overdose  916

plasma level monitoring  872–873

rapid-cycling bipolar affective 

disorder  316

risks in pregnancy  717

target range  869

thyroid function tests  41

weight restoration in anorexia 

nervosa  792

raloxifene  228, 860

see also selective oestrogen receptor 

modulators

rapid-cycling bipolar affective 

disorder  290, 316–318

rapid tranquilisation (RT)  62, 68–70

children and adolescents  623–625

physical monitoring  69

remedial measures  70

site of administration of intramuscular 

injections  956–957

Rating of Medication Influences (ROMI) 

scale  931

RBP-7000 (Perseris)  101–102

readiness to change, influencing 

adherence  940

recommendations to patients, 

adherence  927

rectal administration, antipsychotics   

116, 118

recurrent depression, prophylaxis  397–398

red blood count/red cell distribution width, 

psychotropic agent effects  967

reduced hepatic blood flow, consequences of 

hepatic impairment  753

reduced metabolism of drugs

changes with old age  628

hepatic impairment  753

refractory schizophrenia see  

treatment-resistant schizophrenia

refusal of treatment, older people’s mental 

health and capacity  629, 694–699

relational aspects of adherence

clinician factors  939

patient factors  940–942

prescribing checklist  942–943

relational aspects of prescribing 

practice  939–944

relative infant dose (RID), medication in 

breastfeeding mothers  734

renal adverse effects

antiretrovirals  807

lithium  282

renal function, NSAIDs affecting sodium/

lithium reabsorption  285

renal impairment in patients  766–785

anti-dementia drugs  778

antidepressants  772–775

antipsychotics  769–771

anxiolytics and hypnotics  776–777

classification of stages  767

clinical guidance  768

lithium  282

methadone  505

monitoring  768

mood-stabilisers  775–776

other psychotropic drugs  768

recommended psychotropic drugs  779

repetitive transcranial magnetic stimulation 

(rTMS)

for catatonia  155–156

for negative symptoms in 

schizophrenia  36

for tardive dyskinesia  137

restarting psychotropic medications

after a break in treatment  234–235

after neuroleptic malignant 

syndrome  150

after period of non-compliance  937–938

restlessness (akathisia)  43, 44, 127, 128, 

131–134

restraint, exacerbating risks in drug-induced 

excited states  543

restricted repetitive behaviours and interests 

(RRBIs), core symptom of autism 

spectrum disorder  606

reticulocyte count, psychotropic agent 

effects  967

re-titration, after period of non-adherence to 

medication regime  937, 938

RID see relative infant dose

rilpivirine, psychiatric adverse 

reactions  809

risk awareness, clinician responsibilities to 

patients  945

Risperdal Consta  99–101, 103

risperidone  2, 3, 8, 29, 58, 228

bipolar disorder  302, 305–306

clozapine augmentation  221

efficacy  3, 17

equivalent dose  15

glucose tolerance impairment 

association  175

maximum dose  11

maximum doses  12

in overdose  916

psychosis (cont’d)
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pharmacokinetics  81

plasma level monitoring  873

possible teratogen  716

relative adverse effects  43

target range  869

use in children and adolescents with 

autism spectrum disorder  609, 610

weight restoration in anorexia 

nervosa  792

risperidone intramuscular injection 

(Rykindo)  100, 103

risperidone ISM (in situ microparticles)  81, 

100, 101, 103, 873, 956

risperidone long-acting injections 

(RLAIs)  12, 15, 81, 99–105, 103

approximate dose equivalence  94

bipolar disorder  305–306

blood levels following 

discontinuation  99

doses and frequencies  78

equivalent doses  103

intramuscular injections  99–101

plasma concentrations timescale  99

Rykindo  100, 103

subcutaneous injections  101–102

switching from  100

RISQ-PATH study  163

Risvan see risperidone ISM

rivastigmine, Alzheimer’s disease  630–636, 

639, 642

RLAIs see risperidone long-acting injections

road traffic accidents (RTAs), psychotropic 

drugs and driving impairment  922

ROMI see Rating of Medication Influences 

scale

routine monitoring, mitigating serious 

consequences of non-adherence  928

Roux-en-Y gastric bypass (RYGB)  849

RRBI see restricted repetitive behaviours 

and interests

RT see rapid tranquilisation

RTAs see road traffic accidents

rTMS see repetitive transcranial magnetic 

stimulation

RYGB see Roux-en-Y gastric bypass

Rykindo see risperidone intramuscular 

injection

SADQ see Severity of Alcohol Dependence 

Questionnaire

safer prescribing, older people/

dementia  654–666

saffron see Crocus sativus

St John’s wort (SJW) (Hypericum 

perforatum), treating 

depression  440–443

SAWS see Short Alcohol Withdrawal Scale

schizoaffective disorder, atrial fibrillation 

patients  846

schizophrenia and related psychoses  1–277

acute behavioural disturbance  62–73

adherence to treatment  30

antipsychotic response  55–61

atrial fibrillation patients  846

caffeine effects  904

cardiometabolic risk factors  169

catatonia  155

comorbid alcohol use disorder  495–496

diabetes association  174

electroconvulsive therapy  108–109

first episode  28–29, 31

duration of treatment  54

negative symptoms  34

treatment algorithm  45

maintenance treatment  29, 53

multi-episode  29–30

negative symptoms  34–39

NICE guidelines  2, 53–54

and nicotine  908–909

people with 22q11.2 deletion 

syndrome  822

people living with human 

immunodeficiency virus  804

poorly responsive to standard 

antipsychotic treatment  57–59

prescribing practice for  17

QTc prolongation  161

relapse  28, 29, 30, 31

withdrawal-associated  120

relapse/acute exacerbation, treatment 

algorithms  46–47

suicide risk  29

‘super-sensitivity psychosis’  31

treatment

adherence  30, 928–929, 933–934

algorithms  45–48

NICE guidelines  2, 52–54

polyunsaturated fatty acids  111–114

for poorly responsive 

schizophrenia  57–59

treatment-resistant  18, 53–54, 108–109, 

214–233

see also antipsychotics

second-generation antidepressants

anorexia nervosa  794

see also bupropion; monoamine oxidase 

inhibitors; tricyclic antidepressants

second-generation antipsychotics 

(SGAs)  49, 50

adverse effects  3–4

bipolar disorder  300–302

borderline personality disorder  788

children and adolescents  568, 573, 580, 

590, 608, 615, 623

classification  2

diabetes, antipsychotic-related  174–176

equivalent doses  14, 15

long-acting injectable antipsychotics   

4, 75

maximum doses  11, 12

minimum effective doses  8

neuroleptic malignant syndrome 

association  151

‘off-label’ prescribing  947

optimal dosage  55

people with learning difficulties  826

people living with human 

immunodeficiency virus  804

in pregnancy  716–717

relative efficacy  3

site of administration of intramuscular 

injections  955–956

treatment algorithm  46

treatment of negative symptoms  35

Second Opinion Appointed Doctor (SOAD), 

the Mental Health Act   

950–951, 953

sedation  43, 44

alcohol effects  897

management  242

medication-induced  923

over-sedation  64

switching antipsychotics  207

sedatives

antihistamines not recommended for 

behavioural and psychological 

symptoms of dementia  674

‘high-dose sedation’  64

in pregnancy  726–727

respiratory depression role in death from 

opioid agonists overdose  545

use in patients with hepatic 

impairment  754, 760, 761

see also benzodiazepines; promethazine

seizures

antiretrovirals  808

drug risks for people with 22q11.2 

deletion syndrome  820,  

821–822

management  242, 882

psychotropic drug risks in people with 

epilepsy  814–817

severe alcohol withdrawal  480, 481

selective oestrogen receptor modulators 

(SERMs)

psychosis treatment adjunct for 

menopausal women  860

see also raloxifene

selective serotonin reuptake inhibitors 

(SSRIs)

adverse effects relative to other 

antidepressants  338

anxiety spectrum disorders  446–447

arrhythmia risk  411

atrial fibrillation patients  845, 846

bipolar depression  322

bleeding risks  432–439

gastrointestinal  433–434

gynaecological and obstetric 

haemorrhage  435–436

intracranial/intracerebral 

haemorrhage  434–435

mechanisms  432

post stroke depression  393–394

risk factors  432–433

surgical and postoperative  436–437
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body dysmorphic disorder  447

with caffeine  903

cardiac effects  406–408, 409, 411–412

co-prescribed with low-dose aspirin/

NSAIDs, GI bleeding risk  433, 434

co-prescribed with warfarin, non-GI 

bleeding risk  433, 434

driving impairment  922

gastric acid secretion effects  432

gastrointestinal effects  432, 433–434

generalised anxiety disorder  446

hyperprolactinaemia induction  420

hyponatraemia induction   

416, 417, 418

increased free plasma levels in hepatic 

impairment  753–754

increased risk of bleeding in hepatic 

impairment  753

interactions with anticoagulants  846

lithium interactions  286

obsessive compulsive disorder  447

in overdose  914

panic disorder  446–447

people with learning difficulties  826

people living with human 

immunodeficiency virus  805, 806

pharmacodynamic drug interactions  404

pharmacokinetic drug interactions  401

platelet effects  393–394, 404, 409, 
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