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Preface

This 12th edition of The Maudsley Prescribing Guidelines in Psychiatry marks its 20th 
year in continuous production. Readers who have owned or used previous editions will 
find this edition no different in style from previous incarnations. This is deliberate – the 
feedback we receive suggests the organisation and structure are well liked. Each section 
of The Guidelines is a densely referenced but succinct review of the literature, set along-
side some fairly broad recommendations for practice. Each of these sections has been 
updated and revised, and some new ones added (for example, interpreting clozapine 
plasma levels, post‐mortem plasma levels, summary of depot pharmacokinetics). Much 
of the guidance provided in this edition has changed as a result of more recent research; 
some of it to a small extent, some of it to an extent amounting to a reversal of prior 
guidance (for example, on the use of fish oils in psychosis). These changes reflect the 
very nature of the scientific method – that hypotheses come and go as evidence mounts 
or is countered.

This edition of The Guidelines has a particularly international flavour. This is because 
the 11th edition sold more copies outside the UK than in it, and because there are, we 
think, at least ten translations of The Guidelines in existence. Although The Guidelines 
are still essentially our local guide to prescribing, we have made a special effort to 
widen, geographically speaking, its utility. This is most noticeable in the inclusion of 
drugs not licensed in the UK (e.g. ziprasidone, iloperidone, desvenlafaxine), but widely 
used in other countries. Readers should, therefore, not assume that every drug men-
tioned in The Guidelines is available in their own country. The reader should also be 
aware that no guideline could take account of every psychotropic drug used around the 
world, so omissions are inevitable.

As with previous editions, very special thanks are due to Maria O’Hagan who man-
ages the writing and structuring of The Guidelines; an increasingly complex process 
given the size, complexity and heavily referenced nature of the current edition. Thanks 
are also due to the many expert contributors to The Guidelines who are listed overleaf, 
and to Adam Gilbert, our editor at Wiley.

David Taylor
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Notes on using The Maudsley 
Prescribing Guidelines

The main aim of The Guidelines is to provide clinicians with practical and useful advice 
on the prescribing of psychotropic agents in commonly encountered clinical situations. 
The advice contained in this handbook is based on a combination of literature review, 
clinical experience and expert contribution. We do not claim that this advice is neces-
sarily ‘correct’ or that it deserves greater prominence than guidance provided by other 
professional bodies or special interest groups. We hope, however, to have provided 
guidance that helps to assure the safe, effective and economic use of medicines in psy-
chiatry. We hope also to have made clear precisely the sources of information used to 
inform the guidance given.

Please note that many of the recommendations provided here go beyond the licensed 
or labelled indications of many drugs, both in the UK and elsewhere. Note also that, 
while we have endeavoured to make sure all quoted doses are correct, clinicians should 
always consult statutory texts before prescribing. Users of The Guidelines should also 
bear in mind that the contents of this handbook are based on information available to 
us in December 2014. Much of the advice contained here will become out‐dated as 
more research is conducted and published.

No liability is accepted for any injury, loss or damage, however caused.

Notes on inclusion of drugs

The Guidelines are used in many other countries outside the UK. With this in mind, 
we have included in this edition those drugs in widespread use throughout the west-
ern world in December 2014. Thus, we have included, for example, ziprasidone and 
iloperidone, even though these drugs are not marketed in the UK at this time. Their 
inclusion gives The Guidelines relevance in those countries where ziprasidone and 
iloperidone are marketed, and may also be of benefit to UK readers, since many 
unlicensed drugs can be obtained through formal pharmaceutical importers. We 
have also tried to include information on drugs likely to be introduced into practice 
in the next two years. Many older drugs, or those not widely available (methotrime-
prazine, pericyazine, maprotiline, zotepine, loxapine etc.), are either only briefly 
mentioned or not included on the basis that these drugs are not in widespread use at 
the time of writing.
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Plasma level monitoring 
of psychotropic drugs

Chapter 1

Plasma drug concentration or plasma ‘level’ monitoring is a process surrounded by 
some confusion and misunderstanding. Drug level monitoring, when appropriately 
used, is of considerable help in optimising treatment and assuring adherence. However, 
in psychiatry, as in other areas of medicine, plasma level determinations are frequently 
undertaken without good cause and results acted upon inappropriately.1 Conversely, in 
other instances, plasma levels are underused.

Before taking a blood sample for plasma level assay, make sure that the following 
criteria are satisfied.

 ■ Is there a clinically useful assay method available? Only a minority of drugs have 
available assays. The assay must be clinically validated and results available within a 
clinically useful timescale. Check with your local laboratory.

 ■ Is the drug at ‘steady state’? Plasma levels are usually meaningful only when samples 
are taken after steady-state levels have been achieved. This takes 4–5 drug half-lives. 
A clear exception to this advice is suspected overdose; in such situations attainment 
of steady state is of no relevance.

 ■ Is the timing of the sample correct? 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. 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 a 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) but, as an absolute minimum, prescribers 
should always record the time of sampling and time of last dose. This cannot be 
emphasised enough.
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 ■ If a sample is not taken within 1–2 hours of the required time, it has the potential 
to mislead rather than inform. The only exception to this is if toxicity is suspected – 
sampling at the time of suspected toxicity is obviously appropriate.

 ■ Will the level have any inherent meaning? 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 disguised by recent taking of pre-
scribed doses. Note also that target ranges have their limitations: 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.

 ■ Is there a clear reason for plasma level determination? Only the following reasons are 
valid:

 ■ to confirm compliance (but see above)
 ■ if toxicity is suspected
 ■ if drug interaction is suspected
 ■ if clinical response is difficult to assess directly (and where a target range of plasma 
levels has been established)

 ■ if the drug has a narrow therapeutic index and toxicity concerns are considerable.

Interpreting sample results

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 dose, timing of dose and recent compliance but ensure, 
in particular, the correct timing of the sample. Many anomalous results are the conse-
quence of changes in sample timing.

Table 1.1 shows the target ranges for some commonly prescribed psychotropic drugs.

Amisulpride

Amisulpride plasma levels are closely related to dose with insufficient variation to make 
routine plasma level monitoring prudent. Higher levels observed in women17–19 and 
older age17,19 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 approximately 100 μg/L20 and mean levels of 367 μg/L19 have been noted in 
responders in individual studies. Adverse effects (notably extrapyramidal side-effects, 
EPS) have been observed at mean levels of 336 μg/L,17 377 μg/L20 and 395 μg/L.18 A plasma 
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Table 1.1 Interpreting plasma concentration sample results for psychotropic drugs

Drug Target range
Sample  
timing

Time to  
steady state Comments

Amisulpride 200–320 µg/L Trough 3 days See text

Aripiprazole 150–210 µg/L Trough 15–16 days See text

Carbamazepine2,3 >7 mg/L
bipolar disorder

Trough 2 weeks Carbamazepine induces its own 
metabolism. Time to steady state 
dependent on autoinduction

Clozapine 350–500 µg/L
Upper limit of target 
range is ill-defined

Trough 2–3 days See text

Lamotrigine4–6 Not established but 
suggest 2.5–15 mg/L

Trough 5 days
Autoinduction is 
thought to occur, so 
time to steady state 
may be longer

Some debate over utility of 
lamotrigine levels, especially in 
bipolar disorder. Toxicity may be 
increased above 15 mg/L but 
normally well tolerated

Lithium7–11 0.6–1.0 mmol/L
(0.4 mmol may be 
sufficient for some 
patients/indications; 
>1.0 mmol/L required 
for mania)

12 hours
post-dose

5 days Well-established target range, 
albeit derived from ancient data 
sources

Olanzapine 20–40 µg/L 12 hours 1 week
2 months depot

See text

Paliperidone12 20–60 µg/L
(9-OH risperidone)

Trough 2–3 days oral
2 months depot

No obvious reason to suspect 
range should be any different 
from risperidone. Some practical 
confirmation. As with 
risperidone, plasma level 
monitoring is not recommended

Phenytoin3 10–20 mg/L Trough Variable Follows zero-order kinetics.  
Free levels may be useful

Quetiapine Around
50–100 µg/L?

Trough? 2–3 days oral Target range not defined. Plasma 
level monitoring not 
recommended. See text

Risperidone 20–60 µg/L
(active moiety – 
risperidone + 9OH 
risperidone)

Trough 2–3 days oral
6–8 weeks depot

Plasma level monitoring is not 
recommended. See text

Tricyclics13 Nortriptyline
50–150 µg/L

Amitriptyline
100–200 µg/L

Trough 2–3 days Rarely used and of dubious 
benefit

Use electrocardiogram to assess 
toxicity

Valproate2,3,14–16 50–100 mg/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 125 mg/L 
are tolerated and more effective 
than lower concentrations
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level threshold of below 320 μg/L has been found to predict avoidance of EPS.20 A review 
of the current literature21 has suggested an approximate range of 200–320 μg/L for 
optimal clinical response and avoidance of adverse effects.

In practice, only a minority of treated patients have ’therapeutic’ plasma levels 
(probably because of poor adherence22) so plasma monitoring may be of some benefit. 
However, amisulpride plasma level monitoring is rarely undertaken and few laboratories 
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 and 
adverse effects are 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 rarely 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 10 mg/day.23 
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.24 Target plasma level ranges for optimal 
clinical response have been suggested as 146–254 μg/L25 and 150–300 μg/L,26 with 
adverse effects observed above 210 μg/L. Interindividual variation in aripiprazole 
plasma levels has been observed but not fully investigated, although gender appears to 
have little influence.27,28 Age, metabolic enzyme genotype and interacting medications 
seem likely causes of variation26–29 but there are too few reports regarding their clinical 
implication to recommend specific monitoring in respect to these factors. A putative 
range of between 150 μg/L and 210 μg/L24 has been suggested as a target for patients 
taking aripiprazole and these are broadly the concentrations seen in patients receiving 
depot aripiprazole at 300 mg and 400 mg monthly.30 However, for reasons described 
here, plasma level monitoring is not advised in routine practice.

Clozapine

Clozapine plasma levels are broadly related to daily dose31 but there is sufficient 
 variation to make any precise prediction of plasma level impossible. Plasma levels are 
generally lower in younger patients, males32 and smokers33 and higher in Asians.34 
A series of algorithms has been developed for the approximate prediction of clozapine 
levels according to patient factors and these are strongly recommended.35 Algorithms 
cannot, however, account for other influences on clozapine plasma levels such as 
changes in adherence, inflammation36 and infection.37,38

The plasma level threshold for acute response to clozapine has been suggested to be 
200 μg/L,39 350 μg/L,40–42 370 μg/L,43 420 μg/L,44 504 μg/L45 and 550 μg/L.46 Limited 
data suggest a level of at least 200 μg/L is required to prevent relapse.47 Substantial vari-
ation in clozapine plasma level may also predict relapse.48

Despite these somewhat varied estimates of response threshold, plasma levels can be 
useful in optimising treatment. In those not responding to clozapine, dose should 
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be  adjusted to give plasma levels in the range 350–500 μg/L (a range reflecting a 
consensus of the above findings). Those not tolerating clozapine may benefit from a 
reduction 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 
electroencephalogram (EEG) changes49,50 and seizures occur more frequently in patients 
with levels above 1000 μg/L51 so levels should probably be kept well below this. Other 
non-neurological clozapine-related adverse effects also seem to be related to plasma 
level,52 as might be expected. No ’therapeutic’ upper limit has been defined although 
levels around 600–800 μg/L have been proposed.53

A further consideration is that placing an upper limit on the target range for 
 clozapine levels may discourage potentially worthwhile dose increases within the 
licensed dose range. Before plasma levels were widely used, clozapine was fairly 
often given in doses up to 900 mg/day, with valproate being added when the dose 
reached 600 mg/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 anticonvulsant as prophylaxis against seizures and myoclonus 
when plasma levels are above 600 μg/L (a level based more on repeated recommen-
dation than on a clear evidence-based threshold53) and certainly when levels approach 
1000 μg/L.

Norclozapine is the major metabolite of clozapine. The ratio of clozapine to 
norclozapine averages 1.25 in populations54 but may differ for individuals. In chronic 
dosing, the ratio should remain the same for a given patient. A decrease in ratio may 
suggest enzyme induction, while an increase suggests enzyme inhibition, a non-trough 
sample or recent missed doses. Note also that clozapine metabolism may become 
saturated at higher doses: the ratio of clozapine to norclozapine increases with increasing 
plasma levels, suggesting saturation.55–57 The effect of fluvoxamine also suggests that 
metabolism via CYP1A2 to norclozapine can be overwhelmed.58

Olanzapine

Plasma levels of olanzapine are linearly related to daily dose59 but there is substantial 
variation,60 with higher levels seen in women,45 non-smokers61 and those on enzyme-
inhibiting drugs.61,62 With once-daily dosing, the threshold level for response in 
schizophrenia has been suggested to be 9.3 μg/L (trough sample),63 23.2 μg/L (12-hour 
post-dose sample)45 and 23 μg/L at a mean of 13.5 hours post dose.64 There is evidence 
to suggest that levels greater than around 40 μg/L (12-hour sampling) produce no 
further therapeutic benefit than lower levels.65 Severe toxicity is uncommon but may 
be associated with levels above 100 μg/L, and death is occasionally seen at levels above 
160 μg/L66 (albeit when other drugs or physical factors are relevant). A target range for 
therapeutic use of 20–40 μg/L (12-hour post-dose sample) has been proposed67 for 
schizophrenia; the range for mania is probably similar.68

Notably, significant weight gain seems most likely to occur in those with plasma 
levels above 20 μg/L.69 Constipation, dry mouth and tachycardia also seem to be related 
to plasma level.70
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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 20 mg a day will have sub-therapeutic plasma levels and more than 40% 
have levels above 40 μg/L.71 Plasma level determinations might then be useful for those 
suspected of non-adherence, those showing poor tolerability or those not responding to 
the maximum licensed dose. Where there is poor response and plasma levels are below 
20 μg/L, dose may then be adjusted to give 12-hour plasma levels of 20–40 μg/L; where 
there is good response and poor tolerability, the dose should be tentatively reduced to 
give plasma levels below 40 μg/L.

Quetiapine (IR)

Dose of quetiapine is weakly related to trough plasma samples.72 Mean levels reported 
within the dose range 150 mg/day to 800 mg/day range from 27 μg/L to 387 μg/L,73–78 
although the highest and lowest levels are not necessarily found at the lowest and 
highest doses. Age, gender and co-medication may contribute to the significant 
interindividual variance observed in therapeutic drug monitoring (TDM) studies, 
with female gender,78,79 older age77,78 and CYP3A4-inhibiting drugs73,77,78 likely to 
increase quetiapine concentration. Reports of these effects are conflicting79 and not 
sufficient to support the routine use of plasma level monitoring based on these factors 
alone. Despite the substantial variation in plasma levels at each dose, there is 
insufficient evidence to suggest a target therapeutic range to aim for (although a 
target range of 100–500 μg/L has been proposed80); 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.81

Most current reports of quetiapine concentration associations are derived from anal-
ysis 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. Thus 
peak plasma levels may be more closely related to dose and clinical response72 although 
monitoring of such is not currently justified in the absence of an established peak 
plasma target range.

Quetiapine has an established dose–response relationship, and appears to be well 
tolerated at doses well beyond the licensed dose range.82 In practice, dose adjustment 
should be based on patient response and tolerability.

Risperidone

Risperidone plasma levels are rarely measured in the UK and very few laboratories 
have developed assay methods for its determination. In any case, plasma level monitor-
ing is probably unproductive (dose–response is well described) except where compli-
ance is in doubt and in such cases measurement of prolactin will give some idea of 
compliance.

The therapeutic range for risperidone is generally agreed to be 20–60 μg/L of the 
active moiety (risperidone + 9-OH-risperidone)83,84 although other ranges (25–150 μg/L 
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and 25–80 μg/L) have been proposed.85 Plasma levels of 20–60 μg/L are usually afforded 
by oral doses of between 3 mg and 6 mg a day.83,86–88 Occupancy of striatal dopamine 
D2 receptors has been shown to be around 65% (the minimum required for therapeutic 
effect) at plasma levels of approximately 20 μg/L.84,89

Risperidone long-acting injection (RLAI) (25 mg/2 weeks) appears to afford plasma 
levels averaging between 4.4 and 22.7 μg/L.87 Dopamine D2 occupancies at this dose 
have been variously estimated at between 25% and 71%.84,90,91 There is considerable 
interindividual variation around these mean values with a substantial minority of 
patients with plasma levels above those shown. Nonetheless, these data do cast doubt 
on the efficacy of a dose of 25 mg/2 weeks although it is noteworthy that there is some 
evidence that long-acting antipsychotic preparations are effective despite apparently 
sub-therapeutic plasma levels and dopamine occupancies.92 Perhaps more impor-
tantly, a report of assay results for patients receiving RLAI93 found 50% of patients 
with levels below 20 μg/L and for 10% no risperidone/9-hydroxyrisperidone was 
detected. Thus therapeutic drug monitoring might be clinically helpful for those on 
RLAI but this rather defeats the object of a long-acting injection.

Limited data for paliperidone palmitate suggest that standard loading doses give 
plasma levels of 25–45 μg/L while at steady state, plasma levels ranged from 10–25 μg/L 
for 100 mg/month and 15–35 μg/L for 150 mg/month.94
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Acting on clozapine plasma concentration results

In most developed countries, clozapine plasma concentration monitoring is widely 
employed. Table  1.2 gives some general advice about actions that should be taken 
when clozapine levels fall within a certain range. The ranges shown are somewhat arbi-
trary and convenient – the concentration at which a particular patient might respond 
cannot be known without a trial of clozapine. Most adverse effects are linearly related 
to dose or plasma level. That is, there is no step-change in risk of seizures, for example, 
at a particular dose or plasma concentration.1 As a consequence, Table 1.2 should be 
considered more an aid to decision making rather than a rigorous, unbending evidence-
based instruction. Note also the effect of tolerance to adverse effects – many patients 
have a significant adverse effect burden before therapeutic levels are reached.2

Table 1.2 Clozapine plasma concentration monitoring*

Plasma 
concentration

Response  
status

Tolerability  
status Suggest action

<350 µg/L Poor Poor Increase dose very slowly to give level of 350 µg/L

Poor Good Increase dose to give level of 350 µg/L

Good Poor Maintain dose. Consider dose reduction if tolerability does 
not improve

Good Good Continue to monitor. No action required

350–500 µg/L Poor Poor Increase dose slowly, according to tolerability, to give level 
of >500 µg/L. Consider prophylactic anticonvulsant.† If no 
improvement, consider augmentation

Poor Good Increase dose slowly, according to tolerability, to give level 
of >500 µg/L. Consider prophylactic anticonvulsant.† If no 
improvement, consider augmentation

Good Poor Maintain dose to see if tolerability improves. Consider dose 
reduction to give plasma level of around 350 µg/L

Good Good Continue to monitor. No action required

500–1000 µg/L Poor Poor Consider use of prophylactic anticonvulsant.† Consider 
augmentation.
Attempt dose reduction if augmentation successful

Poor Good Consider use of prophylactic anticonvulsant.† Consider 
augmentation

Good Poor Attempt slow dose reduction to give plasma level of 
350–500 µg/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 anticonvulsant.† Maintain 
dose if good tolerability continues

(Continued)
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Plasma 
concentration

Response  
status

Tolerability  
status Suggest action

>1000 µg/L Poor Poor Add anticonvulsant. Attempt augmentation. Reduce dose 
to give level of <1000 µg/L.
Consider abandoning clozapine treatment

Poor Good Add anticonvulsant. Attempt augmentation.
If augmentation successful, reduce dose to give level 
<1000 µg/L. If unsuccessful, consider abandoning 
clozapine treatment

Good Poor Add anticonvulsant. Attempt dose reduction to give 
plasma level <1000 µg/L

Good Good Add anticonvulsant. Monitor closely; attempt dose reduction 
only if tolerability declines

Notes:
Poor response No response or unsatisfactory response to clozapine. Not sufficiently well to be discharged.
Good response Obvious positive changes related to use of clozapine. Likely to be suitable for discharge to 

supported or unsupported care in the community.
Poor tolerability Dose constrained by adverse effects such as tachycardia, sedation, hypersalivation, hypotension 

(see Chapter 2 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 2).

In all situations, ensure adequate treatment for clozapine-induced constipation, which is dose related. Ensure regular 
bowel movements and record bowel function. Stimulant laxatives such as senna often required (see Chapter 2).

Seizures are dose- and plasma-level dependent. Suitable anticonvulsants are valproate, lamotrigine and, rarely, 
topiramate. Use lamotrigine if response poor; valproate if affective symptoms present (see Chapter 2).

*This table applies to results for patients on a stable clozapine dose with confirmed good adherence.
†Anticonvulsants should be used in patients whose plasma level exceeds 600 μg/L, unless electroencephalogram 
is normal.

Table 1.2 (Continued)
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Interpreting post-mortem blood concentrations

A great many drugs are subject to post-mortem concentration changes but, for obvious 
practical reasons, research into the mechanisms and extent of these effects is very lim-
ited. The best that can be said is that a drug plasma concentration measured during life 
may be very different from the (usually whole blood) concentration measured some 
time after death.

A number of processes are responsible for these changes in concentration. In life, 
active mechanisms serve to concentrate some drugs in certain organs or tissues. After 
death, passive diffusion occurs as cell membranes break down and this will mean that 
post-mortem blood samples will, for some drugs, show higher concentrations than 
were seen during life. (This is known as post-mortem redistribution (PMR) and has 
been described as a ‘toxicological nightmare’1 because of the number of different 
processes involved.) In addition, central blood vessels surrounding major organs often 
reveal much higher drug concentrations than relatively distant peripheral samples.2 
PMR and other processes are temperature- and time-dependent and so time since death 
and conditions of storage are important determinants of blood concentration changes.3 
Post-mortem redistribution 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 importance4 include the post-mortem synthesis of certain 
 compounds. The body can generate γ-hydroxybutyrate and trauma may allow the 
introduction of yeasts that metabolise glucose to alcohol. Another phenomenon is the 

Table 1.3 Factors affecting post-mortem blood concentrations

Factor Examples Consequences

Redistribution of drug from tissues 
to blood compartment

Most drugs with large volume of 
distribution, e.g. clozapine,6,7 
olanzapine,8 methadone,9 SSRIs, 
TCAs, mirtazapine10

Post-mortem levels up to 10x higher 
than in-life levels, sometimes higher

Uneven distribution of drugs in the 
blood compartment and in organs 
(i.e. site of blood collection affects 
concentration)

Most drugs,11,12 e.g. clozapine, 
TCAs, SSRIs, benzodiazepines

Concentrations may vary several-fold 
according to site of collection at 
post-mortem, e.g. femoral blood 
versus heart blood

Decay of drugs in post-mortem 
tissue (usually by bacterial 
degradation)

Not widely studied but known  
to occur with olanzapine, 
risperidone13 and some 
benzodiazepines

Post-mortem levels may be lower than 
in-life levels

Post-mortem metabolism/
degradation

Cocaine metabolised/degraded 
post-mortem. Many other drugs 
are unstable in post-mortem 
samples. Yeasts may produce 
ethanol following trauma4

Post-mortem levels may be lower 
(cocaine) or higher (alcohol) than 
in-life levels

SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.
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degradation of drugs by bacteria (e.g. clonazepam and nitrazepam). Also, the metabo-
lism of some drugs (cocaine, for example) appears to continue after death (although 
this may be simple chemical instability of the parent compound).

Table 1.3 lists some of the factors relevant to drug concentration changes after death 
and the possible consequences of these processes. Generally speaking, an isolated 
post-mortem blood concentration cannot be sensibly interpreted. Even where in-life 
levels are available, experts agree that, for most drugs in most circumstances, interpreta-
tion of blood levels after death is near impossible: high concentrations should certainly 
not be taken, in the absence of other evidence, to indicate death by overdose. Expert 
advice should always be sought when considering the role of medication in a death.5
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Schizophrenia

Chapter 2

This chapter covers the treatment of schizophrenia with antipsychotic drugs, the adverse 
effect profile of these drugs and how adverse effects can be managed. It also discusses 
the use of clozapine and other drugs in the treatment of refractory schizophrenia, the 
adverse effects of clozapine and the treatment of these effects.

AntipSychotic drugS

general introduction

classification

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 chem-
ically similar thioxanthenes such as flupentixol. Later, entirely different chemical 
structures were developed according to pharmacological paradigms. These included 
butyrophenones (haloperidol), diphenylbutylpiperidines (pimozide) and substituted 
benzamides (sulpiride).

Chemical classification remains useful but is made somewhat redundant by the large 
range of chemical entities now available and by the absence of clear structure–activity 
relationships for newer drugs. The chemistry of older drugs does relate to their propen-
sity to cause movement disorder. Piperazine phenothiazines (e.g. fluphenazine), buty-
rophenones and thioxanthines are most likely to cause extrapyramidal side‐effects 
(EPS), and piperidine phenothiazines (e.g. pipotiazine) and benzamides least likely. 
Aliphatic phenothiazines (e.g. chlorpromazine) and diphenybutylpiperidines are perhaps 
somewhere in between.
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Relative propensity for EPS was originally the primary factor behind typical/atypical 
classification. Clozapine has long been known as an atypical antipsychotic on the basis 
of its inability to cause EPS and its failure in animal‐based antipsychotic screening tests. 
Its re‐marketing in 1990 signalled the beginning of a mass of introductions of other 
drugs claimed, with varying degrees of accuracy, also to be atypical. Of these, perhaps 
only clozapine and quetiapine are ‘fully’ atypical, seemingly having no propensity 
whatever for EPS. Others show dose‐related effects, although therapeutic activity can 
usually be gained without EPS. This is perhaps the real distinction between typical and 
atypical drugs: the ease with which a dose can be chosen (within the licensed dosage 
range) which is effective but which does not cause EPS (compare haloperidol with 
olanzapine).

The typical/atypical dichotomy does not lend itself well to classification of antipsy-
chotics in the middle ground of EPS propensity. 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 
16 mg/day (10 mg in the US) 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 a general, but 
not universal finding, of preference for D2 receptors outside the striatum. Nor are 
atypicals characterised by improved efficacy over older drugs (clozapine and one or 
two others excepted) or the absence of hyperprolactinaemia (which is probably worse 
with risperidone and amisulpride than with typical drugs).

In an attempt to get round some of these problems, typicals and atypicals were 
re‐classified as first- or second-generation antipsychotics (FGA/SGA). All drugs intro-
duced since 1990 are classified as SGAs (i.e. all atypicals) but the new nomenclature 
dispenses with any connotations regarding atypically, whatever that may mean. However, 
the FGA/SGA classification remains problematic because neither group is defined by 
anything other than time of introduction – hardly the most sophisticated pharmacologi-
cal 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 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 shorthand. However, it is clearly 
more sensible to consider the properties of individual antipsychotics when choosing 
drugs to prescribe, or in discussions with patients and carers.

choosing an antipsychotic

The NICE guideline for medicines adherence1 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 of 
healthcare, the NICE guideline for schizophrenia emphasises the importance of patient 
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choice rather than specifically recommending a class or individual antipsychotic as 
first line treatment.2

Antipsychotics are effective in both the acute and maintenance treatment of schizo-
phrenia and other psychotic disorders. They differ in their pharmacology, kinetics, 
overall efficacy/effectiveness and tolerability, but perhaps more importantly, response 
and tolerability differs between patients. This variability of individual response means 
that there is no clear first line antipsychotic suitable for all.

relative efficacy

Further to the publication of CATIE3 and CUtLASS,4 the World Psychiatric Association 
reviewed the evidence relating to the relative efficacy of 51 first‐generation antipsy-
chotics and 11 second‐generation antipsychotics and concluded that, if  differences 
in EPS could be minimised (by careful dosing) and anticholinergic use avoided, there 
is no convincing evidence to support any advantage for SGAs over FGAs.5 As a class, 
SGAs may have a lower propensity for EPS and tardive dyskinesia6 but this is 
 somewhat offset by a higher propensity for metabolic side‐effects. A recent meta‐ 
analysis of antipsychotics for first episode psychosis7 found few differences between 
FGAs and SGAs as groups of drugs but minor advantages for olanzapine and amisul-
pride individually.

When individual non‐clozapine SGAs are compared with each other, it would 
appear that olanzapine is more effective than aripiprazole, risperidone, quetiapine 
and ziprasidone, and that risperidone has the edge over quetiapine and ziprasidone.8 
FGA‐controlled trials also suggest an advantage for olanzapine, risperidone and ami-
sulpride over older drugs.9,10 A recent network meta‐analysis11 broadly confirmed 
these findings, ranking amisulpride second behind clozapine and olanzapine third. 
These three drugs were the only ones to show clear efficacy advantages over haloperi-
dol. The magnitude of these differences is small (but potentially substantial enough to 
be clinically important)11 and must be weighed against the very different side‐effect 
profiles associated with individual antipsychotics.

Both FGAs and SGAs are associated with a number of adverse effects. These include 
weight gain, dyslipidaemia, increases in plasma glucose/diabetes,12,13 hyperprolacti-
naemia, hip fracture,14 sexual dysfunction, EPS including neuroleptic malignant syn-
drome (NMS),15 anticholinergic effects, venous thromboembolism (VTE),16 sedation 
and postural hypotension. The exact profile is drug‐specific (see individual sections on 
adverse effects), although comparative data are not robust17 (see Leucht meta‐analysis11 
for rankings of some adverse effect risks). Adverse effects are a common reason for 
treatment discontinuation18 particularly when efficacy is poor.11 Patients do not always 
spontaneously report side‐effects however,19 and psychiatrists’ views of the preva-
lence and importance of adverse effects differs markedly from patient experience.20 
Systematic enquiry along with a physical examination and appropriate biochemical 
tests is the only way accurately to assess their presence and severity or perceived sever-
ity. Patient‐completed checklists such as the Glasgow Antipsychotic Side‐effect Scale 
(GASS)21 can be a useful first step in this process. The clinician‐completed Antipsychotic 
Non‐Neurological Side‐Effects Rating Scale (ANNSERS) facilitates more detailed 
assessment.22
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Non‐adherence to antipsychotic treatment is common and here the guaranteed 
medication delivery associated with depot preparations is potentially advantageous. 
In comparison with oral antipsychotics, there is a strong suggestion that depots are 
associated with a reduced risk of relapse and rehospitalisation.23–25

In patients whose symptoms have not responded adequately to sequential trials of 
two or more antipsychotic drugs, clozapine is the most effective treatment26–28 and its 
use in these circumstances is recommended by NICE.2 The biological basis for the 
superior efficacy of clozapine is uncertain.29 Olanzapine should probably be one of 
the two drugs used before clozapine.8,30
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general principles of prescribing

 ■ There is evidence to suggest that some antipsychotics are more effective than oth-
ers: clozapine is the treatment of choice for refractory illness, and olanzapine, 
amisulpride, and perhaps risperidone, are more effective than other SGAs and 
FGAs.1,2 Antipsychotics differ markedly with respect to their side‐effect profiles2 
and patients differ in the side‐effects they are and are not willing to tolerate. It 
is therefore important that the patient is involved in the choice of antipsychotic 
drug.

 ■ 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 one or two weeks of assess-
ment during which the patient shows poor or no response. With depot medication, 
where no loading dose is given, plasma levels rise substantially for 6–12 weeks 
after initiation, even without a change in dose. Dose increases during this time are 
therefore inappropriate and difficult to evaluate.

 ■ There is no evidence that high doses of antipsychotics have any advantages over 
standard doses but high doses are clearly associated with a greater side‐effect burden3 
(see section on ‘High‐dose antipsychotics: prescribing and monitoring’ in this chapter). 
The vast majority of patients should receive a standard dose.

 ■ For the large majority of patients, the use of a single antipsychotic (with or without 
additional mood stabiliser or sedatives) is recommended (see section on ‘Combined 
antipsychotics’ in this chapter). Apart from exceptional circumstances (e.g. clozapine 
augmentation) antipsychotic polypharmacy should be avoided because of the risk of 
an increased frequency and severity of adverse effects, particularly that associated 
with QT prolongation and sudden cardiac death.4

 ■ Combinations of antipsychotics should only be used where response to a single antip-
sychotic (including clozapine) has been clearly demonstrated to be inadequate. In 
such cases, the effect of the combination against target symptoms and the side‐effects 
should be carefully evaluated and documented. Where there is no clear benefit, treat-
ment should revert to single antipsychotic therapy.

 ■ In general, antipsychotics should not be used as ‘prn’ sedatives. Short courses of 
benzodiazepines or general sedatives (e.g. promethazine) are recommended.

 ■ Responses to antipsychotic drug treatment should be assessed by recognised rating 
scales and be 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 later sections in this chapter) and regular assessment of adverse effects. The 
latter may be facilitated by the use of rating scales: for example, GASS5 can be 
completed by the patient and broadly captures the most common side‐effects 
associated with antipsychotic drugs, while ANNSERS6 is completed by the clini-
cian and allows detailed assessment of non‐neurological side‐effects. Systematic 
inquiry reveals considerably more adverse effects than patients spontaneously 
report.7
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Minimum effective doses

Table 2.1 suggests the minimum dose of antipsychotic likely to be effective in schizo-
phrenia (first or multi‐episode). At least some 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 consensus opinion has also been used. Only oral treatment with 
commonly used drugs is covered.
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table 2.1 Antipsychotics: minimum effective dose/day

drug First episode Multi‐episode

FgAs

Chlorpromazine 200 mg* 300 mg

Haloperidol1–6 2 mg 4 mg

Sulpiride7 400 mg* 800 mg

Trifluoperazine8 10 mg* 15 mg

SgAs

Amisulpride9–12 400 mg* Unclear ?400 mg

Aripiprazole13–16 10 mg 10 mg

Asenapine17 10 mg* 10 mg

Iloperidone6,18 4 mg* 8 mg

Lurasidone19 37 mg base/40 mg HCl 37 mg base/40 mg HCl 

Olanzapine5,6,20–22 5 mg 7.5 mg

Quetiapine23–28 150 mg* 300 mg

Risperidone4,29–31 2 mg 3 mg

Sertindole32 Not appropriate 12 mg

Ziprasidone6,33–35 40 mg* 80 mg

*Estimate – too few data available.
FGA, first-generation antipsychotic; HCl, hydrochloride; SGA, second-generation antipsychotic.
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Quick reference for licensed maximum doses

Table 2.2 lists the EU‐licensed maximum doses of antipsychotics, according to the EMA 
labelling (as of December 2014).

table 2.2 EU‐licensed maximum doses of antipsychotics, according to the EMA labelling (December 2014)

drug Maximum dose

FgAs ‐ oral

Chlorpromazine 1000 mg/day

Flupentixol 18 mg/day

Haloperidol 20 mg/day

Levomepromazine 1000 mg/day

Pericyazine 300 mg/day

Perphenazine 24 mg/day

Pimozide 20 mg/day

Sulpiride 2400 mg/day

Trifluoperazine None (suggest 30 mg/day)

Zuclopenthixol 150 mg/day

SgAs ‐ oral

Amisulpride 1200 mg/day

Aripiprazole 30 mg/day

Asenapine 20 mg (sublingual)

Clozapine 900 mg/day

Iloperidone* 24 mg/day

Lurasidone 148 mg base/160 mg HCl

Olanzapine 20 mg/day

Paliperidone 12 mg/day

Quetiapine 750 mg/day schizophrenia
800 mg/day bipolar affective disorder

Risperidone 16 mg/day

Sertindole 24 mg/day

Ziprasidone* 160 mg/day

depots

Aripiprazole depot 400 mg/month

Flupentixol depot 400 mg/week

Fluphenazine depot 50 mg/week

Haloperidol depot 300 mg every 4 weeks
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table 2.2 (Continued)

drug Maximum dose

Paliperidone depot 150 mg/month

Pipotiazine depot 200 mg every 4 weeks

Risperidone 50 mg every 2 weeks

Zuclopenthixol depot 600 mg/week

*US labelling.
FGA, first-generation antipsychotic; HCl, hydrochloride; SGA, second-generation antipsychotic.
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Equivalent doses

Antipsychotic drugs vary greatly in potency (which is not the same as efficacy) and this 
is usually expressed as differences in ‘neuroleptic’ or ‘chlorpromazine’ ‘equivalents’. 
Knowledge of equivalent doses is useful when switching between FGAs with different 
potencies and similar pharmacological actions, but in the absence of individual dose–
response relationships being known. Some of the estimates relating to neuroleptic 
equivalents are based on early dopamine binding studies and some on clinical experience 
or expert panel opinion. Licensed maximum doses for antipsychotic drugs bear little 
relationship to their ‘neuroleptic equivalents’ – these maxima represent wildly different 
neuroleptic equivalents.

Table 2.3 gives some approximate equivalent doses for FGAs.1–3 The values should 
be seen as a rough guide when transferring from one conventional drug to another. An 
early review of progress is essential.

It is inappropriate to convert SGA doses into ‘equivalents’ since, unlike with FGAs, 
the dose–response relationship is usually well‐defined for these drugs and because, with 
different pharmacological actions, switching between drugs may not be sensible. Dosage 
guidelines are discussed under each individual drug. A rough guide is given in Table 2.4 
below.3–6 Clozapine is not included because its action is clearly not equivalent to any 
other antipsychotic.

table 2.3 First-generation antipsychotics – equivalent doses

drug
Equivalent dose 
(consensus)

range of values 
in literature

Chlorpromazine 100 mg/day –

Flupentixol 3 mg/day 2–3 mg/day

Flupentixol depot 10 mg/week 10–20 mg/week

Fluphenazine 2 mg/day 1–5 mg/day

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

Haloperidol 2 mg/day 1.5–5 mg/day

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

Perphenazine 10 mg/day 10 mg/day

Pimozide 2 mg/day 2 mg/day

Pipotiazine depot 10 mg/week 10–12.5 mg/week

Sulpiride 200 mg/day 200–300 mg/day

Trifluoperazine 5 mg/day 2.5–5 mg/day

Zuclopenthixol 25 mg/day 25–60 mg/day

Zuclopenthixol depot 100 mg/week 40–100 mg/week
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Comparing potencies of FGAs with SGAs introduces yet more uncertainty in respect 
to dose equivalence. Very approximately, 100 mg chlorpromazine is equivalent to 
1.5 mg risperidone.3

references
1. Foster P. Neuroleptic equivalence. Pharm J 1989; 243:431–432.
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6. Leucht S et al. Dose equivalents for second‐generation antipsychotics: the minimum effective dose method. Schizophr Bull 2014; 40:314–326.

table 2.4 Second-generation antipsychotics – equivalent doses

drug
Approximate equivalent 
dose (per day, unless stated)

Aripiprazole 10 mg

Asenapine 10 mg

Iloperidone 8 mg

Lurasidone 37 mg base/40 mg HCl

Olanzapine 7.5–10 mg

Paliperidone palmitate 75 mg/month

Quetiapine 300 mg

Risperidone oral 3 mg

Risperidone LAI 37.5 mg/2 weeks

Sertindole 12 mg

Ziprasidone 40 mg
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high‐dose antipsychotics: prescribing and monitoring

‘High dose’ can result from the prescription of either:

 ■ a single antipsychotic in a dose that is above the recommended maximum, or
 ■ two or more antipsychotics that, when expressed as a percentage of their respective 
maximum recommended doses and added together, result in a cumulative dose of 
>100%.

Efficacy

There is no firm evidence that high doses of antipsychotics are any more effective 
than standard doses. This holds true for the use of antipsychotics in rapid tranquilli-
sation, the management of acute psychotic episodes, chronic aggression and relapse 
prevention. In the UK, approximately one‐quarter to one‐third of hospitalised patients 
are prescribed high‐dose antipsychotics, the vast majority through the cumulative 
effect of combinations.1,2 The common practice of prescribing antipsychotic drugs on 
a prn basis makes a major contribution.1 The national audit of schizophrenia con-
ducted in the UK in 2013, reported on prescribing practice for over 5000 predomi-
nantly community‐based patients; overall 10% were prescribed a high dose of 
antipsychotics.3

Reviews of the dose–response effects of a variety of antipsychotics have revealed very 
little evidence for increasing doses above accepted licensed ranges.2,4,5 Effect appears to 
be optimal at low doses: 4 mg/day risperidone;6 300 mg/day quetiapine,7 olanzapine 
10 mg,8,9 etc. Similarly, 100 mg two‐weekly risperidone depot offers no benefits over 
50 mg two‐weekly,10 and 320 mg/day ziprasidone11 is no better than 160 mg/day. All 
currently available antipsychotics (with the possible exception of clozapine) exert their 
antipsychotic effect primarily through antagonism (or partial agonism) at post‐synaptic 
dopamine receptors. There is increasing evidence that in some patients with schizophre-
nia, symptoms do not seen to be driven through dysfunction of dopamine pathways;12,13 
and so increasing dopamine blockade in such patients is clearly futile.

There are a small number of randomised controlled trials (RCTs) that examine the 
efficacy of high versus standard doses in patients with treatment‐resistant schizophre-
nia.14,15 Some demonstrated benefit16 but the majority of these studies are old, the num-
ber of patients randomised is small, and study design is poor by current standards. 
Some studies used daily doses equivalent to more than 10 g chlorpromazine. In a study 
of patients with first‐episode schizophrenia, increasing the dose of olanzapine to up to 
30 mg/day and the dose of risperidone to up to 10 mg/day in non‐responders to stand-
ard doses, yielded only a 4% absolute increase in overall response rate; switching to an 
alternative antipsychotic, including clozapine was considerably more successful.17 One 
small (n = 12) open study of high dose quetiapine (up to 1400 mg/day) found modest 
benefits in a third of subjects18 (other, larger studies of quetiapine have shown no ben-
efit for higher doses7,19,20). A further small (n = 40) RCT of high dose olanzapine (up to 
45 mg/day) versus clozapine, high dose olanzapine suggested similar efficacy to clozap-
ine.21 In all studies, the side‐effect burden associated with high dose treatment was 
considerable.
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Adverse effects

The majority of side‐effects associated with antipsychotic treatment are dose‐related. 
These include EPS, sedation, postural hypotension, anticholinergic effects, QTc prolon-
gation and sudden cardiac death.22,23 High‐dose antipsychotic treatment clearly worsens 
adverse effect incidence and severity.11,20,24,25 There is some evidence that dose reduction 
from very high (mean 2253 mg chlorpromazine equivalents per day) to high (mean 1315 mg 
chlorpromazine equivalents per day) dose leads to improvements in cognition and negative 
symptoms.26

Recommendations:

 ■ The use of high dose antipsychotics should be an exceptional clinical practice and only 
ever employed when an adequate trial of standard treatments, including clozapine, 
have failed.

 ■ Documentation of target symptoms, response and side‐effects, ideally using validated 
rating scales, should be standard practice so that there is ongoing consideration of 
the risk benefit ratio for the patient. Close physical monitoring (including ECG) is 
essential.

prescribing high‐dose antipsychotics

Before using high doses, ensure that:

 ■ sufficient time has been allowed for response
 ■ at least two different antipsychotics have been tried sequentially (one FGA, and if 
possible, olanzapine)

 ■ clozapine has failed or not been tolerated due to agranulocytosis or other serious 
adverse effect. Most other side‐effects can be managed. A very small proportion of 
patients may also refuse clozapine outright

 ■ compliance is not in doubt (use of blood tests, liquids/dispersible tablets, depot 
preparations, etc)

 ■ adjunctive medications such as antidepressants or mood stabilisers are not indicated
 ■ psychological approaches have failed or are not appropriate.

The decision to use high doses should:

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

Process

 ■ Rule out contraindications (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 doses in the clinical notes along with a descrip-
tion of target symptoms. The use of an appropriate rating scale is advised.
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 ■ 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’ 
in this chapter.

 ■ All patients on high doses should have regular ECGs (base‐line, when steady‐state 
serum levels have been reached after each dosage increment, and then every 6 to 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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Antipsychotic prophylaxis

First episode of psychosis

Antipsychotics provide effective protection against relapse, at least in the short to 
medium term. A meta‐analysis of placebo‐controlled trials found that 26% of first 
episode patients randomised to receive maintenance antipsychotic relapsed after 
6–12 months compared with 61% randomised to receive placebo.1 After 1–2 years 
of being well on antipsychotic medication, the risk of relapse remains high (figures of 
10–15% per month have been quoted), but this area is less well researched.2 Although 
the current consensus is that antipsychotics should be prescribed for 1–2 years after 
a first episode of schizophrenia,3,4 Gitlan et al.5 found that withdrawing antipsychotic 
treatment in line with this consensus led to a relapse rate of almost 80% after one 
year medication‐free and 98% after 2 years. Other studies in first episode patients 
have found that discontinuing antipsychotics increases the risk of relapse 5‐fold6 and 
confirmed that only a small minority of patients who discontinue remain well 1–2 
years later.7–10 However, a 5‐year follow‐up of a 2‐year RCT, during which patients 
received either maintenance 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 antipsychotic drugs at follow‐up and had better functional 
outcomes.11 There are numerous interpretations of these outcomes but the most that 
can be concluded at this stage is dose reduction is a possible option in first episode 
psychosis.

It should be noted that 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 a RCT, clozapine did not 
offer any advantage over chlorpromazine in the medium term in first episode patients 
with non‐refractory illness.12 But in a large naturalistic study of patients with a first 
admission for schizophrenia, clozapine and olanzapine fared better with respect to 
preventing re‐admission than other oral antipsychotics.13 In this same study, the use 
of a long‐acting antipsychotic injection (depot) seemed to offer advantages over oral 
antipsychotics despite confounding by indication (depots will have been prescribed to 
poor compliers, oral to good compliers).13 Note that in this study first admission may 
not be the same as first episode.

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 antip-
sychotic treatment within one year.14 It is vital that patients, carers and key‐workers 
are aware of the early signs of relapse and how to access help. Antipsychotics should 
not be considered the only intervention. Psychosocial and psychological interventions 
are clearly also important.15
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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 side‐effect burden and a less posi-
tive attitude to treatment are at greater risk of relapse.16 With each subsequent episode, 
the baseline level of functioning deteriorates17 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 long term.1,18 Those who receive targeted antipsychotics (i.e. only when 
symptoms re‐emerge) seem to have a worse outcome than those who receive prophylac-
tic antipsychotics19,20 and the risk of tardive dyskinesia may also be higher. Similarly, low 
dose antipsychotics are less effective than standard doses.21

Table  2.5 summarises the known benefits and harms associated with maintenance 
antipsychotic treatment as reported in a meta‐analysis by Leucht et al. (2012).1

Depot preparations may have an advantage over oral preparations in maintenance 
treatment, most likely because of guaranteed medication delivery. Meta‐analyses of 
clinical trials have shown that the relative and absolute risks of relapse with depot main-
tenance treatment were 30% and 10% lower respectively, than with oral treatment.1,23 
Long‐acting preparations of antipsychotics may thus be preferred by both prescribers 
and patients.

A recent meta‐analysis concluded that the risk of relapse with newer antipsychotics 
is similar to that associated with older drugs.1 (Note that lack of relapse is not the same 
as good functioning.24) The proportion of multi‐episode patients who achieve remission 
is small and may differ between antipsychotic drugs. The CATIE study 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 risperidone.25 The advantage 
seen here for olanzapine is consistent with that seen in an acute efficacy multiple treat-
ments meta‐analysis.26

table 2.5 Benefits and harms associated with maintenance antipsychotic treatment

Benefits harms

Outcome Antipsychotic Placebo NNT Adverse effect Antipsychotic Placebo NNH*

Relapse at 7–12 
months

27% 64% 3 Movement 
disorder

16% 9% 17

Re‐admission 10% 26% 5 Anticholinergic 
effects

24% 16% 11

Improvement 
in mental state

30% 12% 4 Sedation 13% 9% 20

Violent/aggressive 
behaviour

2% 12% 11 Weight gain 10% 6% 20

NNH, number treated for one patient to be harmed; NNT, number needed to treat for one patient to benefit.
*Likely to be a considerable underestimate as adverse effects are rarely systematically assessed in clinical trials.22
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Patients with schizophrenia often receive a number of sequential antipsychotic 
drugs during the maintenance phase.27 Such switching is a result of a combination of 
suboptimal efficacy and poor tolerability. In both CATIE28 and SOHO,29,30 the attri-
tion rate from olanzapine was lower than the attrition rate from other antipsychotic 
drugs, suggesting that olanzapine may be more effective than other antipsychotic 
drugs (except clozapine). Note though that olanzapine is associated with a high pro-
pensity for metabolic side‐effects. In the SOHO study, the relapse rate over a 3 year 
period was relatively constant, supporting the benefit for maintenance treatment.31,32

In summary:

 ■ relapse rates in patients not receiving antipsychotics are extremely high
 ■ antipsychotics significantly reduce relapse, re‐admission and violence/aggression
 ■ long‐acting depot formulations provide the best protection against relapse.

Adherence to antipsychotic treatment

Amongst people with schizophrenia, non‐adherence with antipsychotic treatment is high. 
Only 10 days after discharge from hospital up to 25% are partially or non‐adherent, ris-
ing to 50% at 1 year and 75% at 2 years.33 Not only does non‐adherence increase the risk 
of relapse, it may also increase the severity of relapse and the duration of hospitalisation.33 
The risk of suicide attempts also increases four‐fold.33

dose for prophylaxis

Many patients probably receive higher doses than necessary (particularly of the older 
drugs) when acutely psychotic.34,35 In the longer term a balance needs to be made between 
effectiveness and adverse‐effects. Lower doses of the older drugs (8 mg haloperidol/day 
or equivalent) are, when compared with higher doses, associated with less severe side‐
effects,36 better subjective state and better community adjustment.37 Very low doses 
increase the risk of psychotic relapse.34,38 There are no data to support the use of lower 
than standard doses of the newer drugs as prophylaxis. Doses that are acutely effective 
should generally be continued as prophylaxis39,40 although an exception to this is prophy-
laxis after a first episode where careful dose reduction is supportable.

how and when to stop41

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 
at least 3 weeks for oral antipsychotics or abrupt stopping of depot preparations).42 
Abrupt withdrawal may also lead to discontinuation symptoms (e.g. headache, nausea, 
insomnia) in some patients.43

The following factors should be considered.41

 ■ 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.
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 ■ What is the severity of adverse‐effects (EPS, tardive dyskinesia, 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 first‐episode patients, patients, carers and key‐workers 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.9 Those with a history of aggressive 
behaviour or serious suicide attempts and those with residual psychotic symptoms should 
be considered for life‐long treatment.

Key points that patients should know

 ■ Antipsychotics do not ‘cure’ schizophrenia. They treat symptoms in the same way 
that insulin treats diabetes.

 ■ Some antipsychotic drugs may be more effective than others.
 ■ Many antipsychotic drugs are available. Different drugs suit different patients. 
Perceived adverse‐effects should always be discussed, so that the best tolerated drug 
can be found.

 ■ Long‐term treatment is generally required to prevent relapses.
 ■ Antipsychotics should never be stopped suddenly.
 ■ Psychological and psychosocial interventions increase the chance of staying well.15

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 psychosis. 
Thus, relapse on withdrawal can be seen as a type of discontinuation reaction resulting 
from super‐sensitivity of (probably) dopamine receptors. This phenomenon might explain 
better outcomes seen in first episode patients who receive lower doses of antipsychotics.

The concept of ‘super‐sensitivity psychosis’ was much discussed decades ago44,45 
although one rarely sees mention of it now. It is also striking that dopamine antago-
nists used for non‐psychiatric conditions can induce withdrawal psychosis.46–48 Whilst 
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.
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combined antipsychotics

A recent systematic review of the efficacy of monotherapy with antipsychotic drugs con-
cluded that the magnitude of the clinical improvement that is seen is generally modest.1 
It is therefore unsurprising that the main clinical rationale for prescribing combined 
antipsychotics is to improve residual psychotic symptoms2,3 but there is no good objec-
tive evidence that combined antipsychotics (that do not include clozapine) offer any 
efficacy advantage over the use of a single antipsychotic. There are three negative RCTs 
of non‐clozapine combinations4 while the ‘evidence base’ supporting such combinations 
consists for the most part of small open studies and case series.4,5 Placebo response and 
reporting bias (nobody reports the failure of polypharmacy) are clearly important factors 
in this flimsy evidence base. Two‐thirds of patients established on combined antipsychot-
ics can be successfully switched to monotherapy6 while one‐third fare poorly.

Some antipsychotic polypharmacy makes scientific sense. It has been shown that 
co‐prescribed aripiprazole reduces weight in those given clozapine7 and normalises pro-
lactin in those on haloperidol8 and risperidone long‐acting injection (LAI)9 (although 
not amisulpride10). Polypharmacy with aripiprazole in such circumstances may thus 
represent worthwhile, evidence‐based practice, albeit in the absence of regulatory trials 
demonstrating safety. In many cases, however, using aripiprazole alone might be a more 
logical choice.

Evidence for harm is perhaps more compelling. There are a number of published 
reports of clinically significant side‐effects such as an increased prevalence of EPS,11 
severe EPS,12 increased metabolic side‐effects,13 sexual dysfunction,14 increased risk of 
hip fracture,15 paralytic ileus,16 grand mal seizures,17 prolonged QTc18 and arrhythmias3 
associated with combined antipsychotics. Switching to monotherapy has been shown to 
lead to worthwhile improvements in cognitive functioning.19 With respect to systematic 
studies, one that followed a cohort of patients with schizophrenia prospectively over 
a 10‐year period found that receiving more than one antipsychotic concurrently was 
associated with substantially increased mortality20 while there was no association 
between mortality and any measure of illness severity. These findings imply that it is the 
co‐prescription of antipsychotics that increase mortality, rather than the more severe 
or  refractory illness for which they are prescribed. Another study that followed‐up 
99 patients with schizophrenia over a 25 year period found that those who were pre-
scribed three antipsychotics simultaneously were twice as likely to die as those who 
were prescribed only one.21 A negative case‐control and a database study22,23 also exist. 
Combined antipsychotics have also been associated with longer hospital stay and more 
frequent adverse effects.24 It follows that it should be standard practice to document the 
rationale for combined antipsychotics in individual cases in clinical records along with 
a clear account of any benefits and side‐effects. Medico‐legally, that would seem to be 
wise although in practice it is rarely done.25

Despite the adverse risk–benefit balance, prescriptions for combined antipsychotics 
are commonly seen,26 are often long‐term,27 and the prevalence of such prescribing is not 
decreasing.28 A UK quality improvement programme conducted through the Prescribing 
Observatory for Mental Health (POMH‐UK) found that combined antipsychotics were 
prescribed for 43% of patients in acute adult wards in the UK at baseline and 39% at 
re‐audit one year later.29 In the majority of cases, the second antipsychotic was 
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prescribed prn and the most common reason given for prescribing in this way was to 
manage behavioural disturbance.29 National surveys have repeatedly shown that up 
to 50% of patients prescribed atypical antipsychotics receive a typical drug as well.29–32 
Anticholinergic medication is then often required.31 Combined antipsychotics are asso-
ciated with younger age, male gender, increased illness severity, acuity, complexity and 
chronicity, poorer functioning, inpatient status and a diagnosis of schizophrenia.2,28,33,34 
These associations largely reinforce the idea that polypharmacy is used where mono-
therapy proves inadequate.

The situation in the community is different. A recent, systematic, audit of 5000 com-
munity patients from nearly 60 different NHS Trusts in the UK shows that 60% of the 
patients received a single antipsychotic (FGA or SGA; oral or injectable) and a further 
18% received clozapine, and 5% received no antipsychotics at a given time – suggesting 
that less than one in five received antipsychotic combinations. This highlights a clear 
difference between inpatient and outpatient practices – probably a reflection of patient 
selection, disease severity and prescribing cultures.35

Combining antipsychotic drugs is clearly an established custom and practice. A ques-
tionnaire survey of US psychiatrists found that, in patients who did not respond to a 
single antipsychotic, two‐thirds of psychiatrists switched to another single antipsychotic, 
while a third added a second antipsychotic. Those who switched were more positive 
about outcomes than those who augmented.36 A further questionnaire study conducted 
in Denmark revealed that almost two‐thirds of psychiatrists would rather combine 
antipsychotics than prescribe clozapine.37 One observational study found that patients 
who derived no benefit from antipsychotic monotherapy were more likely to be switched 
to an alternative antipsychotic, while those who partially responded were more likely 
to have a second antipsychotic added.38 This may partly explain why some patients are 
prescribed combined antipsychotics early in a treatment episode3,39 and the use of com-
bined antipsychotics in a third of patients prior to initiating clozapine.40 Combined 
antipsychotics are likely to involve depots/LAIs,41 quetiapine33 and FGAs,29 perhaps due 
to the frequent use of the last of these as prn. Initiatives to reduce the prevalence of 
combined antipsychotic prescribing appear to have only modest effects.6,29

Overall, on the basis of lack of evidence for efficacy, and the potential for serious adverse 
effects such as QT prolongation (common to almost all antipsychotics), routine use of 
combined antipsychotics should be avoided. Note, however, that clozapine augmentation 
strategies often involve combining antipsychotics and this is perhaps the sole therapeutic 
area where such practice is supportable.42–46 See section on ‘Clozapine augmentation’ in 
this chapter. While there is little evidence for starting polypharmacy, stopping it is not easy. 
As mentioned above, switching to monotherapy, even when done in a graded fashion, does 
entail a slightly higher risk of an exacerbation – although it is usually rewarded with lesser 
side‐effects and the exacerbations can be successfully managed.47

Summary

 ■ There is very little evidence supporting the efficacy of combining non‐clozapine 
antipsychotics.

 ■ Substantial evidence supports the potential for harm, and so the use of combined 
antipsychotics should generally be avoided.
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 ■ Combined antipsychotics are often prescribed and this practice is resistant to change.
 ■ As a minimum requirement, all patients who are prescribed combined antipsychotics 
should have their side‐effects systematically assessed (including ECG monitoring) 
and any beneficial effect on symptoms carefully documented.

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

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 regime. Negative 
symptoms can be either primary (transient or enduring) or secondary to positive symp-
toms (e.g. asociality secondary to paranoia), EPS (e.g. bradykinesia, lack of facial expres-
sion), depression (e.g. social withdrawal) or institutionalisation.1 Secondary negative 
symptoms are obviously best dealt with by treating the relevant cause (EPS, depression, etc.).

The EUFEST (European First Episode Schizophrenia Trial) study found that 7% of 
first episode patients had persistent negative symptoms and that these were associated 
with a longer DUP (duration of untreated psychosis) and a deleterious effect on global 
functioning.2 Negative symptoms are seen to a varying degree in up to three‐quarters 
of people with established schizophrenia,3 with up to 20% having persistent primary 
negative symptoms.4 The findings of EUFEST related to global functioning have also 
been reported in those with established illness.5

The literature pertaining to the pharmacological treatment of negative symptoms 
largely consists of sub‐analyses of acute efficacy studies, correlation analysis and path 
analyses.6 Few studies specifically recruit patients with persistent negative symptoms.

In general:

 ■ The earlier a psychotic illness is effectively treated, the less likely is the development 
of negative symptoms over time.7,8 In first‐episode patients, response of negative 
symptoms to antipsychotic treatment may be determined by 5HT1A genotype.9

 ■ Older antipsychotics have a modest effect against primary negative symptoms10,11 but 
some can cause secondary negative symptoms (via EPS).

 ■ Some SGAs have been shown to be statistically superior to FGAs in the treatment of 
negative symptoms,12 in the context of overall treatment response in non‐selected 
populations.11,13 However the effect size is small12 and unlikely to be clinically mean-
ingful. Interestingly, in a recent meta‐analysis, quetiapine (which has one of the best 
EPS profiles14) was the only SGA to fare worse than haloperidol in head‐to‐head 
studies that addressed efficacy against negative symptoms.11

 ■ Data support the effectiveness of amisulpride in primary negative symptoms,15,16 but 
not clear superiority over low dose haloperidol.17 There are many, mostly small RCTs 
in the literature reporting equivalent efficacy for different SGAs, e.g. quetiapine and 
olanzapine;18 ziprasidone and amisulpride,19 asenapine and olanzapine (note that the 
discontinuation rate in this study was considerably higher with asenapine than with 
olanzapine).20 A well‐conducted study appeared to show superiority for olanzapine 
(only at 5 mg/day) over amisulpride.21 A further small study shows superiority of 
olanzapine over haloperidol but the magnitude of the effect was modest.22

 ■ Low serum folate23 and glycine24 concentrations have been found in patients with 
predominantly negative symptoms. Supplementation with folate and oral B12 has 
been demonstrated to lead to modest improvements in those with specific functional 
variants of folate‐related genes.25

With respect to non‐antipsychotic pharmacological interventions, several drugs that 
modulate glutamate pathways have been directly tested; there are negative RCTs of 
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glycine,26 d‐serine,27 modafanil,28 and armodafanil29 augmentation of antipsychotics, 
minocycline30,31 and of LY2140023 monotherapy32 (an agonist at mGlu 2/3 receptors) 
and a small preliminary positive RCT of pregnenolone.33 With respect to decreasing glu-
tamate transmission, there is a positive meta‐analysis of lamotrigine augmentation of 
clozapine34 and a positive35 and negative36 RCT of memantine (the negative study being 
much the larger of the two).

With respect to antidepressant augmentation of an antipsychotic for negative symp-
toms, a Cochrane review concluded that this may be an effective strategy for reducing 
affective flattening, alogia and avolition,37 while a meta‐analysis of selective serotonin 
reuptake inhibitor (SSRI) augmentation of an antipsychotic was less positive.38 A more 
recent meta‐analysis that included available data for all antidepressants was cautiously 
optimistic39 but the authors noted that their findings were not definitive. A meta‐analysis 
supports the efficacy of mirtazapine and mianserin (postulated to be related to their α2-
adrenergic antagonist effects).25

Meta‐analyses support the efficacy of augmentation of an antipsychotic with Ginkgo 
biloba40 and a COX‐2 inhibitor (albeit with a small effect size)41 while small RCTs have 
demonstrated some benefit for selegiline,42,43 pramiprexole,44 testosterone (applied topically),45 
ondansetron46 and granisetron.47 Data for repetitive transcranial magnetic stimulation are 
mixed.48–50 A large (n = 250) RCT in adults51 and a smaller RCT in elderly patients52 each 
found no benefit for donepezil and there is a further negative RCT of galantamine.53

Patients who misuse psychoactive substances experience fewer negative symptoms 
than patients who do not.54 It is not clear if this cause or effect.

recommendations

The following recommendations are derived from the British Association for Psycho-
pharmacology (BAP) schizophrenia guideline.55

 ■ 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 that gives the best balance between overall 
efficacy and adverse effects should be used.

Where negative symptoms persist beyond an acute episode of psychosis:

 ■ Ensure EPS (specifically bradykinesia) and depression are detected and treated if 
present, and consider the contribution of the environment to negative symptoms 
(e.g. insitutionalisation, lack of stimulation).

 ■ Consider augmentation of antipsychotic treatment with an antidepressant such as 
an SSRI, or mirtazapine ensuring that choice is based on minimising the potential 
for compounding side‐effects through pharmacokinetic or pharmacodynamic drug 
interactions.

 ■ If clozapine is prescribed, consider augmenting with lamotrigine or a suitable second 
antipsychotic.

 ■ There are insufficient data to make recommendations about other pharmacological 
strategies, but pregnenolone, minocycline, selegiline, pramiprexole, Ginkgo biloba, 
testosterone and ondansetron may have potential.
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Monitoring

Table 2.6 summarises suggested monitoring for those receiving antipsychotics. More 
detail and background is provided in specific sections in this chapter.

table 2.6 Monitoring of metabolic parameters for patients receiving antipsychotic drugs

parameter/ 
test

Suggested 
frequency

Action to be taken 
if results outside 
reference range

drugs with special 
precautions

drugs for which 
monitoring  
is not required

urea and 
electrolytes 
(including 
creatinine or 
estimated GFR)

Baseline and yearly 
as part of a routine 
physical health check

Investigate all 
abnormalities detected

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

None

Full blood count 
(FBC)1–6

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

Stop suspect drug if 
neutrophils fall below 
1.5 × 109/L
Refer to specialist 
medical care if neutro-
phils below 0.5 × 109/L
Note high frequency of 
benign ethnic neutro-
penia in certain ethnic 
groups

Clozapine – FBC 
weekly for 
18 weeks, then 
fortnightly up to 
one year, then 
monthly (schedule 
varies from country 
to country)

None

Blood lipids7,8

(cholesterol; 
triglycerides)
Fasting sample, if 
possible

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

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

Clozapine, 
olanzapine, 
quetiapine, 
phenothiazines 
– 3 monthly for first 
year, then yearly

Some antipsychotics 
(e.g. aripiprazole) not 
clearly associated 
with dyslipidaemia 
but prevalence is 
high in this patient 
group9–11 so all 
patients should be 
monitored

Weight7,8,11

(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 and/or 
dietary/pharmacological 
intervention

Clozapine, 
olanzapine – 3 
monthly for first 
year, then yearly

Aripiprazole, 
ziprasidone and 
lurasidone not  
clearly associated 
with weight gain  
but monitoring 
recommended 
nonetheless – obesity 
prevalence high in 
this patient group

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 
HbA1C
Refer to GP or specialist

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

Some antipsychotics 
not clearly associated 
with IFG but 
prevalence is high in 
this patient group12,13 
so all patients should 
be monitored

Continued
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parameter/ 
test

Suggested 
frequency

Action to be taken 
if results outside 
reference range

drugs with special 
precautions

drugs for which 
monitoring  
is not required

Ecg Baseline and after 
dose increases 
(ECG changes rare 
in practice14) on 
admission to hospital 
and before discharge 
if drug regimen 
changed
If an antipsychotic 
associated with 
moderate‐high risk 
of QTc prolongation 
is prescribed

Discuss with/refer to 
cardiologist if 
abnormality detected

Haloperidol, 
pimozide, 
sertindole – ECG 
mandatory
Ziprasidone – ECG 
mandatory in some 
situations

Risk of sudden 
cardiac death 
increased with most 
antipsychotics15

Ideally, all patients 
should be offered an 
ECG at least yearly

Blood pressure Baseline; frequently 
during dose 
titration to detect 
antipsychotic‐
induced changes, 
and generally 
monitor physical 
health

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 NICE guidelines

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

Amisulpride, 
aripiprazole, 
lurasidone, 
trifluoperazine, 
sulpiride

prolactin Baseline, then at 6 
months, then yearly 
to detect 
antipsychotic‐
induced changes

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

Amisulpride, 
risperidone and 
paliperidone 
particularly 
associated with 
hyperprolactinaemia

Asenapine, 
aripiprazole, 
clozapine, lurasidone, 
quetiapine, 
olanzapine (<20 mg), 
ziprasidone usually do 
not elevate prolactin, 
but worth measuring 
if symptoms arise

Liver function 
tests (LFTs)16–18

Baseline, then yearly 
as part of a routine 
physical health check 
and to detect chronic 
antipsychotic‐induced 
changes (rare)

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

Clozapine and 
chlorpromazine 
associated with 
hepatic failure

Amisulpride, sulpiride

creatine 
phosphokinase 
(CPK)

Baseline, then 
if neuroleptic 
malignant syndrome 
(NMS) suspected

See section on 
‘Neuroleptic malignant 
syndrome’

NMS more likely 
with first-generation 
antipsychotics

None

other tests:
Patients on clozapine may benefit from an EEg19,20 as this may help determine the need for valproate (although 
interpretation is obviously complex). Those on quetiapine should have thyroid function tests yearly although the 
risk of abnormality is very small.21,22

BMI, body mass index; DEXA, dual‐energy X‐ray absorptiometry; ECG, electrocardiogram; EEG, electrocephalogram; 
GFR, glomerular filtration rate; IFG, impaired fasting glucose; PT, prothrombin time.

table 2.6 (Continued)
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relative adverse effects – a rough guide

A rough guide to the relative adverse effects of antipsychotic drugs is shown in Table 2.7.
The table is made up of approximate estimates of relative incidence and/or severity, 

based on clinical experience, manufacturers’ literature and published research. See 
 individual sections for more precise information.

Other side‐effects not mentioned in this table do occur. Please see dedicated sections 
on other side‐effects included in this book for more information.

table 2.7 Relative adverse effects of antipsychotic drugs

drug Sedation
Weight
gain Akathisia parkinsonism

Anti‐
cholinergic hypotension

prolactin
elevation

Amisulpride – + + + – – +++

Aripiprazole – – + – – – –

Asenapine + + + – – – +

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

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

Clozapine +++ +++ – – +++ +++ –

Flupentixol + ++ ++ ++ ++ + +++

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

Haloperidol + + +++ +++ + + ++

Iloperidone – ++ + + – + –

Loxapine ++ + + +++ + ++ +++

Lurasidone + – + + – – +

Olanzapine ++ +++ + – + + +

Paliperidone + ++ + + + ++ +++

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

Pimozide + + + + + + +++

Pipothiazine ++ ++ + ++ ++ ++ +++

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

Quetiapine ++ ++ – – + ++ –

Risperidone + ++ + + + ++ +++

Sertindole – + – – – +++ –

Sulpiride – + + + – – +++

Trifluoperazine + + + +++ + + +++

Ziprasidone + – + – – + +

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

+++ high incidence/severity, ++ moderate, + low, – very low.
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treatment algorithms for schizophrenia

Effective Not effective

Not effective

Not tolerated or
poor compliance

Either:
Agree choice of antipsychotic with patient and/or carer

Or, if not possible:
Start second-generation antipsychotic

Titrate, if necessary, to minimum effective dose
(See section on ‘Minimum effective dose’ in this chapter)

Adjust dose according to response and tolerability

Assess over 2–3 weeks*

Continue at dose established as effective 
Change drug and follow above 

process. Consider use of either a 
SGA or a FGA

If poor compliance related to poor tolerability, 
discuss with patient and change drug

If poor compliance related to other factors, 
consider early use of depot

* Any improvement is likely to be apparent within 2–3 weeks of receiving an effective dose. Most improvement occurs during this period.1

   If no effect at 2–3 weeks, change dose or drug. If some response detected, continue for a total of at least 4 weeks before
   abandoning treatment.
 

Clozapine**

** Early use of clozapine much more likely than anything else to be successful.2

Figure 2.1 Treatment of first‐episode schizophrenia.
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Acute drug treatment required 

Treatment ineffective

Investigate social or psychological precipitants
Provide appropriate support and/or therapy

Continue usual drug treatment

Switch to clozapine

Add short-term sedative
or

Switch to a different, acceptable antipsychotic if appropriate
Discuss choice with patient and/or carer

Assess over at least 6 weeks

Figure 2.2 Treatment of relapse or acute exacerbation of schizophrenia (full adherence to medication confirmed).

Confused or

disorganised

Lack of insight
or support Poorly tolerated treatment

*Compliance aids (e.g. Medidose system in the UK) are not a substitute for patient 
education. The ultimate aim should be to promote independent living, perhaps with 
patients �lling their own compliance aid, having �rst 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. Note also that some medicines are not suitable for 
storage in compliance aids

Investigate reasons for
poor adherence

Simplify drug regimen
Reduce anticholinergic load
Consider compliance aids*
Consider depot

Discuss with patient
consider depot antipsychotics

Discuss with patient
switch to acceptable drug

Figure 2.3 Treatment of relapse or acute exacerbation of schizophrenia (adherence doubtful or known to be poor).
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notes

 ■ First-generation drugs may be slightly less efficacious than some SGAs.3,4 FGAs 
should probably be reserved for second‐line use because of the possibility of poorer 
outcome compared with FGAs and the higher risk of movement disorder, particularly 
tardive dyskinesia.5,6

 ■ Choice is, however, based largely on comparative adverse effect profile and relative 
toxicity. Patients seem able to make informed choices based on these factors7,8 although 
in practice they may only very rarely be involved in drug choice.9

 ■ Where there is prior treatment failure (but not confirmed treatment refractoriness) 
olanzapine or risperidone may be better options than quetiapine.10 Olanzapine, because 
of the wealth of evidence suggesting slight superiority over other antipsychotics, should 
always be tried before clozapine unless contraindicated.11–14

 ■ Where there is confirmed treatment resistance (failure to respond to at least two 
antipsychotics) evidence supporting the use of clozapine (and only clozapine) is 
overwhelming.15,16
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First‐generation antipsychotics – place in therapy

‘Typical’ and ‘atypical’ antipsychotics are not categorically differentiated. Typical (first‐
generation) drugs are those which can be expected to give rise to acute EPS, hyperpro-
lactinaemia and, in the longer term, tardive dyskinesia. Atypicals (second‐generation 
antipsychotics), by any sensible definition, might be expected not to be associated with 
these adverse effects. However, some atypicals show dose‐related EPS, some induce hyper-
prolactinaemia (often to a greater extent than with FGAs) and all may eventually give rise 
to tardive dyskinesia. To complicate matters further, it has been suggested that the therapeu-
tic and adverse effects of typical drugs can be separated by careful dosing1 – thus making 
FGAs potentially ‘atypical’ (although there is much evidence to the contrary2–4).

Given these observations, it seems unwise and unhelpful to consider so‐called typical 
and atypical drugs as distinct groups of drugs. The essential difference between the two 
groups is the size of the therapeutic index in relation to acute EPS; for instance haloperi-
dol has an extremely narrow index (probably less than 0.5 mg/day); olanzapine a wide 
index (20–40 mg/day).

FGAs still play an important role in schizophrenia and offer a valid alternative to 
atypicals where atypicals are poorly tolerated or where typicals are preferred by patients 
themselves. Typicals may be less effective than some non‐clozapine SGAs (amisulpride, 
olanzapine and risperidone may be more efficacious5,6). CATIE7 and CUtLASS,8 how-
ever, found few important differences between SGAs and FGAs (mainly sulpiride and 
perphenazine). The main drawbacks of FGAs are, of course, acute EPS, hyperprolacti-
naemia and tardive dyskinesia. Hyperprolactinaemia is probably unavoidable in practice 
and, even when not symptomatic, may grossly affect hypothalamic function.9 It is also 
associated with sexual dysfunction,10 but be aware that the autonomic effects of some 
atypicals may also cause sexual dysfunction.11 In addition, some SGAs (risperidone, pali-
peridone, amisulpride) increase prolactin more than FGAs.12

Tardive dyskinesia probably occurs much more frequently with FGAs than SGAs13–16 
(notwithstanding difficulties in defining what is atypical), although there remains some 
uncertainty.16–18 Careful observation of patients and the prescribing of the lowest effec-
tive dose are essential to help reduce the risk of this serious adverse event.19,20 Even with 
these precautions, the risk of tardive dyskinesia with FGAs may be unacceptably high.21

A good example of the relative merits of SGAs and a carefully dosed FGA is the 
recent trial comparing paliperidone palmitate with haloperidol decanoate.22 Paliperidone 
produced more weight gain and prolactin change, but haloperidol was associated with 
significantly more akathisia and parkinsonism and numerically more tardive dyskinesia. 
Actual efficacy was identical.
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omega‐3 fatty acid (fish oils) in schizophrenia

Fish oils contain the omega‐3 fatty acids, eicosapentanoic acid (EPA) and docosahexanoic 
acid (DHA) – also known as polyunsaturated fatty acids or PUFAs. These compounds are 
thought to be involved in maintaining neuronal membrane structure, in the modulation 
of membrane proteins and in the production of prostaglandins and leukotrienes.1 High 
intake of PUFAs seems to protect against psychosis2 and antipsychotic treatment may 
normalise PUFA deficits.3 Animal models suggest a protective effect for PUFAs.4 They have 
been suggested as treatments for a variety of psychiatric illnesses5,6 but most research 
relates to their use in schizophrenia, where case reports,7–9 case series10 and prospective 
trials appear to suggest useful efficacy.11–15

A meta‐analysis of these RCTs16 concluded that EPA has ‘no beneficial effect in estab-
lished schizophrenia’, although the estimate of effect size (0.242) approached statistical 
significance. Since then, a further RCT of 97 subjects in acute psychosis showed no advan-
tage for EPA 2 g daily17 and a relapse prevention study of EPA 2 g + DHA 1 g a day failed 
to demonstrate any value for PUFAs over placebo (relapse rate was 90% with PUFAs, 
75% with placebo).18

On balance, evidence suggests that EPA (2–3 g daily) is unlikely to be a worthwhile 
option in schizophrenia when added to standard treatment. Set against doubts over 
efficacy are the observations that fish oils are relatively cheap, well tolerated (mild 
gastrointestinal symptoms may occur) and benefit physical health.1,19–22 In addition, 
a study of 700 mg EPA + 480 mg DHA in adolescents and young adults at high risk 
of psychosis showed that such treatment greatly reduced emergence of psychotic 
symptoms compared with placebo23 (although a recent review described this study as 
‘very low quality evidence’24).

PUFAs are no longer recommended for the treatment of residual symptoms of schizo-
phrenia. 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. In younger people at risk of psychosis there seems to be no 
reason not to give PUFAs although supporting evidence remains weak.

recommendations

 ■ Patients at high risk of first‐episode psychosis
 ■ Suggest EPA 700 mg/day (2 × Omacor or 6 × Maxepa capsules)

 ■ Residual symptoms of multi‐episode schizophrenia (added to antipsychotic)
 ■ Not recommended. If used, suggest dose of EPA 2 g/day (5 × Omacor or 10 × Maxepa 
capsules)
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new and developing drugs to treat schizophrenia

Since the introduction of the ‘atypical’ antipsychotics nearly two decades ago, there have 
been no major new developments in the drug treatment of schizophrenia. The industry 
is following three different approaches:

 ■ further refinement of dopamine‐based antipsychotics with the aim of reducing side‐effect 
burden

 ■ development of non‐dopamine antipsychotics
 ■ development of add‐on treatments that target specific aspects of schizophrenia (e.g. 
negative symptoms, cognitive symptoms, refractory symptoms, etc).

Further refined dopamine‐related antipsychotics

Cariprazine

Cariprazine is a D3‐prefering D3/D2 partial agonist with limited activity at other recep-
tor types.1,2 The parent drug has a plasma half‐life of several days and is metabolised by 
CYP3A4 to active compounds with even longer plasma half‐lives.3 Published data are 
very limited, but doses of 3–9 mg/day seem to be effective in schizophrenia and bipolar 
mania with minimal effects on metabolic parameters, prolactin or the ECG.3 Currently 
(as of late 2014), cariprazine is being evaluated for regulatory approval and is not as yet 
available for routine clinical use.

Brexpiprazole

Brexpiprazole4 is a D2 partial agonist and 5HT2A antagonist which also inhibits serotonin 
re‐uptake and is chemically related to aripiprazole. It has been investigated as a treatment 
for attention deficit hyperactivity disorder (ADHD), adjunct in refractory unipolar depres-
sion and schizophrenia. Its main adverse effects are akathisia, weight gain and nasophar-
yngitis (all with placebo‐corrected incidences of <5%). It appears to have no effect on the 
cardiac QT interval. Currently (as of late 2014), brexipiprazole is being evaluated for regulatory 
approval and is not as yet available for routine clinical use.

ITI‐007

ITI‐007 is a new compound being investigated by the drug company Intracellular 
Therapies – and while the drug was chosen because of its effects on intracellular signal-
ling – it seems to achieve this effect via actions on dopamine and serotonin receptors. 
The compound has been evaluated in Phase I and Phase II trials in patients with schizo-
phrenia and has shown promise in the treatment of positive and negative symptoms 
with limited side‐effects.5 The compound will need to be evaluated in Phase III trials to 
confirm efficacy and differential value. Those studies are currently being planned.

Inhaled loxapine

This represents a new form of delivery of antipsychotics for acute dosing. It uses the con-
ventional antipsychotic loxapine, in a powder form and delivers it via a breath‐actuated 
single‐use inhaler at doses of 5 mg and 10 mg of loxapine equivalent. Pharmacokinetically, 
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this delivers a peak concentration within 2–3 minutes and a clinically discernible effect 
within 10 minutes. In addition to side‐effects related to loxapine, the delivery method leads 
to dysgeusia (distorted taste sense or bad taste) in a small number, and bronchospasm rarely. 
The method does require active patient participation, thus limiting use in acutely agitated 
situations. The drug is approved for use in the US and Europe but not widely marketed.

non‐dopamine approaches to antipsychotic effect

Phosphodiesterase 10A inhibitors

All antipsychotics block dopamine receptors. One effect of dopamine blockade is an alter-
ation in intracellular cyclic adenosine monophosphate (AMP). Phosphodiesterase (PDE) 
enzyme systems regulate intracellular cyclic AMP, and since PDE 10A is expressed mainly 
in cells bearing dopamine receptors, it is possible to bypass the D2 receptors and achieve 
the same effect (in cells) via PDE 10A inhibitors.6 A number of companies are exploring 
this strategy to treat schizophrenia. Pfizer has already evaluated PF‐02545920 in Phase II 
trials, without success. Other companies (Amgen [AMG579], Lundbeck [AF111167], 
Omeros [OMS643762] Roche, Takeda, Forum, ICT) are developing different compounds 
for the same target.7 None of these agents is available for clinical use as yet.

Add‐on treatments for schizophrenia

Bitopertin and others – for negative symptoms

Bitopertin is a glycine re‐uptake inhibitor which modulates glutamate and dopamine in 
the brain.8 Similar agents Org 25935 (Organon) and AMG 747 (Amgen) were also being 
developed for the treatment for negative symptoms as an adjunct to regulate atypical 
antipsychotic treatment. Bitopertin is generally well tolerated and has minimal effects 
on the QT interval.9 By inhibiting the glycine type 1 (GlyT1) transporter, bitopertin also 
inhibits haemoglobin synthesis and most patients show a dose‐related reduction in 
plasma Hb, although reductions of >10% are uncommon.10 While the Phase II trials 
showed evidence of an antipsychotic effect,11 much larger Phase III trials have failed to 
replicate this effect.12 Bitopertin is not currently available for clinical trials and it is 
unclear if any of these agents are being developed further.

Bitopertin and others – for refractory symptoms

Bitopertin is also being investigated as an add‐on agent for patients for whom the conven-
tional (dopamine‐blocking) antipsychotics do not provide a sufficient clinical response on 
positive symptoms. Phase III studies have been initiated based on mechanistic reasoning, 
though the early results have not been encouraging.

Cholinergic approaches for cognitive symptoms

It is widely recognised that despite good control of psychosis, most patients suffer with 
cognitive symptoms which limit their functional potential. A number of pathways have 
been implicated but there is considerable interest in enhancing cholinergic transmission, 

http://www.schizophreniaforum.org/res/drc/detail.asp?id=369
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especially via the nicotinic alpha‐7 receptor.13 Targacept’s TC 5619 and Forum’s 
EVP‐6124, both of which are partial agonists at this receptor have been actively investi-
gated at scale. After initially encouraging results14 which were not replicated in subse-
quent larger trials, TC 5619 is not being further developed. After a positive Phase II study 
in which EVP‐6124 was superior to placebo in both cognitive test improvement and 
functional symptoms improvement it is being evaluated for further Phase III trials. These 
agents are not available for clinical use.
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nicE guidelines for the treatment of schizophrenia1

The 2009 NICE guidelines2 differed importantly from previous guidelines. There was no 
longer an imperative to prescribe an ‘atypical’ as first line treatment and it was recom-
mended only that clozapine be ‘offered’ (rather than prescribed) after the prior failure of 
two antipsychotics. These semantic differences pointed respectively towards a disillusion-
ment with SGAs and a recognition of the delay in prescribing clozapine in practice. Much 
emphasis was placed on involving patients and their carers in prescribing decisions. There 
is some evidence that this is rarely done3 but that it can be done.4 New NICE guidelines 
appeared in February 2014. Few changes were made to recommendations regarding 
drug treatment but psychological treatments are now more strongly promoted (perhaps 
reflecting the make‐up of the NICE review panel).

nicE guidelines – a summary

 ■ For people with newly diagnosed schizophrenia, offer oral antipsychotic medication. 
Provide information and discuss the benefits and side‐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 
side‐effects (including akathisia), cardiovascular side‐effects, metabolic side‐effects 
(including weight gain), hormonal side‐effects and other side‐effects (including 
unpleasant subjective experiences)

 ■ the views of the carer where the service user agrees.
 ■ Before starting antipsychotic medication, offer the person with schizophrenia an 
electrocardiogram (ECG) if:

 ■ specified in the summary of product characteristics (SPC)
 ■ a physical examination has identified specific cardiovascular risk (such as diagnosis 
of high blood pressure)

 ■ there is personal history of cardiovascular disease, or
 ■ the service user is being admitted as an inpatient.

 ■ Treatment with antipsychotic medication should be considered an explicit individual 
therapeutic trial. Include the following:

 ■ record the indications and expected benefits and risks of oral antipsychotic medication, 
and the expected time for a change in symptoms and appearance of side‐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 British National Formulary 
(BNF) or SPC

 ■ justify and record reasons for dosages outside the range given in the BNF or SPC.

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

 ■ efficacy, including changes in symptoms and behaviour
 ■ side‐effects of treatment, taking into account overlap between certain side‐effects 
and clinical features of schizophrenia, for example the overlap between akathisia and 
agitation or anxiety
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 ■ adherence
 ■ physical health
 ■ nutritional status, diet and physical activity
 ■ record the rationale for continuing, changing or stopping medication, and the 
effects of such changes

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

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

 ■ Do not use a loading dose of antipsychotic medication (often referred to as ‘rapid 
neuroleptisation’). (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 (for example, when changing medication).

 ■ If prescribing chlorpromazine, warn of its potential to cause skin photosensitivity. 
Advise using sunscreen if necessary.

 ■ Consider offering depot/long‐acting injectable antipsychotic medication to people 
with schizophrenia:

 ■ who would prefer such treatment after an acute episode
 ■ where avoiding covert non‐adherence (either intentional or unintentional) to antip-
sychotic medication is a clinical priority within the treatment plan.

 ■ Offer clozapine to people with schizophrenia whose illness has not responded ade-
quately to treatment despite the sequential use of adequate doses of at least two different 
antipsychotic drugs alongside psychological therapies. At least one of the drugs should 
be a non‐clozapine second‐generation antipsychotic. (See Figure 2.2 – we recommend 
that one of the drugs should be olanzapine).

 ■ For people with schizophrenia whose illness has not responded adequately to clozap-
ine at an optimised dose, healthcare professionals should establish prior compliance 
with optimised antipsychotic treatment (including measuring drug levels) and engage-
ment 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 (some data suggest 6 weeks may be enough5). Choose a drug that 
does not compound the common side‐effects of clozapine.
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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 taking active care of patients with schizophrenia the single most com-
mon clinical dilemma is what to do when the current antipsychotic is not optimal for 
the  patient. This may be for two broad reasons: firstly when the symptoms are well con-
trolled but side‐effects are problematic and, secondly, where there is inadequate response. 
Fortunately, given the diversity of antipsychotics available, it is usually possible to find an 
antipsychotic that has a side‐effect profile that is acceptable to the patient. The more dif-
ficult question is when there is inadequate symptom response. If the patient has already 
had ‘adequate’ trials of two antipsychotics for ‘sufficient’ duration then clozapine should 
clearly be considered. However, the majority of the patients in the clinic are those who 
are either as yet not ready for clozapine or unwilling to choose that option. In those 
instances the clinician has four main choices: to increase the dose of the current medica-
tion; to switch to another antipsychotic; to add an adjunct medication or just to wait.

When to increase the dose?

While optimal doses of typical antipsychotics were always a matter of debate, the recom-
mended doses of the newer atypical antipsychotics were generally based on careful and 
extensive clinical trials but even then the consensus on optimal doses has changed with 
time. For example, when risperidone was first launched it was suggested that optimal 
titration was from 2 mg to 4 mg to 6 mg or more for all patients, however, practising 
psychiatrists have tended towards lower doses.1 On the other hand, when quetiapine was 
introduced, 300 mg was considered the optimal dose and the overall consensus now is 
towards higher doses,2 although the evidence does not support this shift.2,3 Nonetheless, 
most clinicians feel comfortable in navigating within the recommended clinical doses. 
The more critical question is what one should do if one has hit the upper limit of these 
dose ranges and the patient is tolerating the medication well with limited efficacy benefit.

dose–response observations

Davis and Chen performed a systematic meta‐analysis of the data available up to 2004 
and concluded that the average dose that produces maximal benefit was 4 mg for 
risperidone, 16 mg of olanzapine, 120 mg of ziprasidone and 10–15 mg of aripiprazole 
(they could not determine such a dose for quetiapine using their method).4 More recent 
trials have tried to compare ‘high‐dose’ versus the standard dose. Kinon et al5 studied 
the dose–response relationship of standard and higher doses of olanzapine in a rand-
omized, double‐blind, 8‐week, fixed‐dose study comparing olanzapine 10 mg, 20 mg 
and 40 mg and found no benefit of the higher doses (i.e. 40 mg was no better than even 
10 mg) and found clear evidence for increasing side‐effects (weight gain and prolactin) 
with dose. Similarly, the initial licensing studies of risperidone had compared the usual 
doses, 2–6 mg/day, to the higher doses, 8–16 mg/day, and had chosen the lower dose 
ranges as they found no additional benefit at higher doses, but, a clear signal for greater 
side‐effects (extrapyramidal side‐effects and prolactin). These more recent studies are 
in  accord with older studies involving fixed‐doses of haloperidol.6 However, it is 
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important to keep in mind that these doses are extracted from group evidence where 
patients are assigned to different doses, which is a different question from the clinical 
one where one considers increasing a dose only in those who have failed an initial dose. To 
our knowledge only one study has systematically addressed this question in its clinically 
relevant dimension. Kinon et al.7 examined patients who failed to respond to the (then) 
standard dose of fluphenazine (20 mg) and tested three strategies: increasing dose to 80 mg, 
switching to haloperidol or watchful waiting (on the original dose). All three strategies were 
equivalent in terms of efficacy. Thus, it seems that at a group level (as opposed to an indi-
vidual level) there is little evidence to support treatment beyond the recommended doses. 
This evidence from structured trials is corroborated by the practice norms – Hermes and 
Rosenheck examined the CATIE data to identify clinical factors that predicted the physi-
cian’s decision to increase the dose and found that decisions for dose change (within the 
therapeutic ranges) were only weakly associated with clinical measures.8

plasma level variations

However, group level evidence cannot completely determine individual decisions. There 
is significant inter‐individual variation in plasma levels in patients treated with antip-
sychotics. One can often encounter a patient who, when at the higher end of the dose 
range (say 6 mg of risperidone or 20 mg of olanzapine) would have plasma levels that 
are well below the range expected for 2 mg risperidone or 10 mg of olanzapine respec-
tively. In such patients, one can make a rational case for increasing the dose, provided 
the patient is informed and the side‐effects are tolerable, to bring the plasma levels to the 
median optimal range for the particular medication. More details on plasma levels and 
their interpretation are provided in Chapter 1. However, one often encounters an unre-
sponsive compliant patient, whose dose has reached the ceiling and plasma levels are 
also sufficient – what next?

treatment choices

There are essentially three options here, clozapine, switch to another drug or add 
another (non‐clozapine) drug. If the patient meets the criteria for clozapine it is undoubt-
edly the preferred option. Yet, in the most recent audit of community (not inpatient) 
practice in the UK, covering some 5000 patients in 60 different NHS Trusts, it was 
shown that nearly 40% of the patients who met criteria for treatment resistance did not 
receive clozapine; and of those who did the vast majority (85%) received their clozap-
ine after a much longer wait after the failure of two antipsychotics that is advised in 
most guidelines.9

Nonetheless, there is a set of patients who do not like the idea of regular blood testing, 
the side‐effect profile and the regular appointments required to receive clozapine. In 
these patients the choice is to switch to another medication or to add another antipsy-
chotic. The data on switching are sparse. While almost every clinical trial in patients 
with chronic schizophrenia has entailed the patient switching from one antipsychotic to 
another ‐ there are no rigorous studies of preferred switch combinations (e.g. if risperi-
done 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 
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to a rather confusing picture, with the trials results being very closely linked to the spon-
sors’ interest (see ‘Why olanzapine beats risperidone, risperidone beats quetiapine, and 
quetiapine beats olanzapine: an exploratory analysis of head‐to‐head comparison studies 
of second‐generation antipsychotics’.10)

CATIE, a major US‐based publicly funded comparative trial, examined patients who 
had failed their first atypical antipsychotic and were then randomly assigned to a differ-
ent second one.11 Patients who were switched to olanzapine and risperidone did better 
than those switched to quetiapine and ziprasidone. This greater effectiveness is sup-
ported by a recent meta‐analysis that compared a number of atypicals to first‐generation 
typical antipsychotics and concluded that, other than clozapine, only amisulpride, risp-
eridone and olanzapine were superior to first‐generation agents in efficacy;12 and a meta‐
analysis comparing atypicals amongst themselves which suggests that olanzapine and 
risperidone (in that order) may be more effective than others.13 This suggests that if a 
patient has not tried olanzapine or risperidone as yet, it would be a reasonable decision 
to switch to these drugs provided the side‐effect balance is favourable. Between these 
two drugs, the data is somewhat limited. However, a number of controlled, but open 
label studies do show an asymmetrical advantage (i.e. switching to olanzapine being 
more effective, than risperidone) – providing some direction, albeit incomplete.14,15

What to choose for someone who fails olanzapine and risperidone (other than clo-
zapine) is not yet clear. Should one switch (to, say, aripiprazole or ziprasidone or even 
an older typical agent) or should one add another antipsychotic. It should be borne in 
mind that after ‘switching’, adding another antipsychotic is probably the second most 
common clinical move as 39–43% of patients in routine care are on more than one 
antipsychotic.16 Often a second antipsychotic is added to get an additional profile (e.g. 
sedation with quetiapine, or decrease prolactin with the addition of aripiprazole) – these 
matters are discussed elsewhere. We concern ourselves solely with the addition of an 
antipsychotic to another antipsychotic to increase efficacy. From a theoretical point 
of view since all antipsychotics block D2 receptors (unlike antihypertensives, which use 
different mechanisms) there is limited rationale for addition. Studies of add‐ons have 
often chosen combinations of convenience or based on clinical lore and perhaps the most 
systematic evidence is available for the addition of antipsychotics to clozapine17 –  perhaps 
supported by the rationale that since clozapine has low D2 occupancy, increasing its D2 
occupancy may yield additional benefits.18 A meta‐analysis of all systematic antipsychotic 
add‐on studies seem to suggest a modest benefit at best – the benefit being more likely 
when the patient is on clozapine, when a first‐generation antipsychotic is added, and 
when both antipsychotics are used at effective doses.19

However, a move to polypharmacy should not be seen as a one‐way street. While there 
is some evidence for augmentation with another antipsychotic, in general this ought to 
be avoided. Nonetheless, under some conditions of acute exacerbations or agitation the 
physician may find this to be the only practicable solution. Or quite often the physician 
may inherit the care of a patient on antipsychotic polypharmacy. Can this be safely 
reversed? Essock et al20 provide evidence from a large trial (127 patients who were stable 
on antipsychotic polypharmacy). They examined the efficacy of returning these patients 
to their one major antipsychotic. Over a 12‐month period this strategy was successful in 
about two‐thirds of the patients. In the cases where the move to monotherapy resulted 
in a return of symptoms, the most common recourse was to go back to the original 
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polypharmacy, and this was achieved without any significant worsening in this group. As 
an advantage the monotherapy group was exposed to less medication, had equivalent 
symptoms and even lost some weight.

When to just ‘stay’? A review of the above evidence suggests that no one strategy – 
increasing the dose, switching or augmenting – is a clear winner in all situations. 
Increase the dose if plasma levels are low; switch if the patient has not tried olanzap-
ine or risperidone; and if failing on clozapine – augmentation may help. 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 vocational rehabilitation as means of enhancing patient well‐being. 
While it may seem a passive option – staying may often do less harm that aimless 
switching.

Summary – when treatment fails

 ■ If dose has been optimised, consider watchful waiting.
 ■ Consider increasing antipsychotic dose according to tolerability and plasma levels.
 ■ 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).
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Antipsychotic long‐acting injections

Antipsychotic long‐acting injections (LAIs) are recommended where a patient has expressed 
preference for such a formulation because of its convenience or where avoidance of covert 
non‐adherence is a clinical priority.1,2 It is estimated that between one‐quarter and one‐third 
of people with schizophrenia are prescribed a LAI,3 although this prevalence varies from 
country to country. Approximately half are also prescribed an oral antipsychotic drug, 
which often results in so‐called high dose prescribing and seems counterintuitive.

Advice on prescribing LAis

 ■ For FGAs, give a test dose. Because they are long‐acting, any adverse effects that result 
from injection are likely to be long‐lived. For 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 SGAs test doses are not 
required (less propensity to cause EPS and aqueous base not known to be allergenic).

 ■ Begin with the lowest therapeutic dose. There are few data showing clear dose–response 
effects for LAIs. There is some information indicating that low doses (within the 
licensed range) are at least as effective as higher ones.4–6 Low doses are likely to be 
better tolerated and are certainly less expensive.

 ■ Administer at the longest possible licensed interval. All LAIs can be safely adminis-
tered at their licensed dosing intervals, bearing in mind the maximum recommended 
single dose. There is no evidence whatsoever to suggest that shortening the dose inter-
val improves efficacy although this fantasy persists. Moreover, injections are painful, 
so less frequent administration is desirable. The ‘observation’ that some patients dete-
riorate in the days before the next dose is due is not supported by fact. For some hours 
(or even days with some preparations) plasma levels of antipsychotics continue to fall, 
albeit slowly, after the next injection. Thus, patients are most at risk of deterioration 
immediately after a LAI and not before it. Moreover, in trials, relapse seems only to 
occur 3–6 months after withdrawing therapy; roughly the time required to clear steady‐
state LAI drug levels from the blood.

 ■ 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 LAIs. Doses 
may be reduced if adverse effects occur, but should only be increased after careful 
assessment over at least one month, and preferably longer. The use of adjunctive oral 
medication to assess dosage requirements of LAIs may be helpful, but is complicated 
by the slow emergence of antipsychotic effects. Note that at the start of therapy, plasma 
levels of antipsychotic released from a LAI increase over several weeks to months 
without increasing the given dose. (This is due to accumulation: steady state is only 
achieved after 6–8 weeks.) Dose increases during this time to steady‐state plasma lev-
els are thus illogical and impossible to evaluate properly. Monitoring and recording of 
efficacy, side‐effects and impact on physical health during therapy is recommended

 ■ Depot preparations are not recommended for those who are antipsychotic‐naïve. 
Tolerance to some LAIs can be established by using the oral form of the same drug for 
two weeks before starting the LAI. Good examples here are haloperidol, aripiprazole 
and paliperidone (using oral risperidone).
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differences between LAis

There are few differences between individual FGA LAIs. Pipotiazine may be associated 
with relatively less frequent EPS, and fluphenazine with relatively more EPS, but perhaps 
less weight gain.7 Cochrane reviews have been completed for pipotiazine,8 flupentixol,9 
zuclopenthixol,10 haloperidol11 and fluphenazine.12 With the exception of zuclopenthixol 
(see below), these preparations are equally effective, both with respect to oral antip-
sychotics and each other. Standard doses are said to be as effective as high doses for 
flupentixol.9

table 2.8 Antipsychotic LAIs: suggested doses and frequencies2

drug
trade 
name

Licenced 
injection 
site

test
dose
(mg)

dose range
(mg/week)

dosing
interval
(weeks) comments

Aripiprazole Abilify 
Maintena

Buttock Not 
required**

300–400 mg 
monthly

Monthly Does not increase 
prolactin

Flupentixol
decanoate

Depixol Buttock 
or thigh

20 50 mg every 4 weeks 
to 400 mg a week

2–4 Maximum licensed 
dose is very high 
relative to other LAIs

Fluphenazine
decanoate

Modecate Gluteal 
region

12.5 12.5 mg every 
2 weeks to 100 mg 
every 2 weeks

2–5 High EPS

Haloperidol
decanoate

Haldol Gluteal 
region

25* 50–300 mg every 
4 weeks

4 High EPS

Olanzapine  
pamoate

ZypAdhera Gluteal Not 
required**

150 mg every 
4 weeks to 300 mg 
every 2 weeks

2‐4 Note risk of post 
injection syndrome

Paliperidone  
palmitate

Xeplion Deltoid 
or gluteal

Not 
required**

50–150 mg monthly Monthly Loading dose required 
at treatment initiation

Pipothiazine
palmitate

Piportil Gluteal 
region

25 50–200 mg every 
4 weeks

4 ? Lower incidence of
EPS (unproven)

Risperidone 
microspheres

Risperidal 
Consta

Deltoid 
or gluteal

Not 
required**

25–50 mg every 
2 weeks

2 Drug release delayed 
for 2–3 weeks

Zuclopenthixol
decanoate

Clopixol Buttock 
or thigh

100 200 mg every 3 weeks 
to 600 mg a week

2–4 ? Slightly better efficacy 
than some FGAs

 ■ The doses above 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, zuclopentixol 500 mg every week is licensed whereas 1000 mg every 2 weeks is not (more 
than the licensed maximum of 600 mg is administered). Always check official manufacturer’s information.

*Test dose not stated by manufacturer.
**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.
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Two differences that do exist between FGA LAIs are:

 ■ zuclopenthixol may be more effective in preventing relapses than others, although 
this may be at the expense of an increased burden of side‐effects13,14

 ■ flupentixol decanoate can be given in very much higher ‘neuroleptic equivalent’ doses 
than the other LAI preparations and still remain ‘within licensed dosing limits’. It is 
doubtful that this confers any real therapeutic advantage.

Aripiprazole, paliperidone, risperidone and olanzapine LAIs have a relatively lower pro-
pensity for EPS. Risperidone however increases prolactin, and because of its pharma-
cokinetic profile, dosage adjustment can be complex. Olanzapine can cause significant 
weight gain and is associated with inadvertent intravascular injection or post injection 
syndrome15. Unlike risperidone LAI, it is effective within a few days. Paliperidone is also 
rapidly released and effective within a few days, as is aripiprazole LAI.

Although the use of LAIs does not guarantee good treatment adherence, for those 
who continue with LAIs, there may be some adherence advantage over oral antipsy-
chotics, which is indicated by a longer time to medication discontinuation.16,17 There is 
also some evidence to suggest a better global outcome with LAIs as compared with oral 
antipsychotics with a reduced risk of rehospitalisation.1,16 It has been argued that com-
pliance with oral antipsychotics decreases over time and that relapse rates in patients 
prescribed depots decrease in comparison to oral antipsychotics only in the longer 
term.18 That is, depots reveal advantages over oral treatment only after several years.

Table 2.8 summarises suggested doses and frequencies for administration of antipsy-
chotic LAIs.

intramuscular anticholinergics and LAis

Antipsychotic LAIs do not produce acute movement disorders at the time of adminis-
tration:19 this may take hours to days. The administration of intramuscular procyclidine 
routinely with each dose is illogical, as the effects of the anticholinergic drug will have 
worn off before plasma antipsychotic levels peak.
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depot antipsychotics – pharmacokinetics

Table 2.9 summarises the pharmacokinetics of depot antipsychotics.
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table 2.9 Pharmacokinetics of depot antipsychotics

drug trade name
time to peak*
(days)

plasma half‐life
(days)

time to steady state
(weeks)†

Aripiprazole1 Abilify Maintena 7 30–46 ~20

Flupentixol decanoate2 Depixol 7 8–17 ~9

Fluphenazine decanoate3–5 Modecate 8–12‡ 10 ~8

Haloperidol decanoate6,7 Haldol 7 21 ~14

Olanzapine pamoate8,9 ZypAdhera 2–3 30 ~12

Paliperidone palmitate10 Xeplion 13 29–45 ~20

Pipotiazine palmitate11,12 Piportil 7–14 15 ~9

Risperidone microspheres13,14 Risperidal Consta 35 4 ~8

Zuclopenthixol decanoate2,11,15 Clopixol 4–7 19 ~12

*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 sub‐therapeutic.
†Attainment of steady state (SS) follows logarithmic, not linear characteristics: around 90% of SS levels are achieved 
in three half‐lives. Time to attain steady state is independent of dose and dosing frequency (that is, you can’t 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.
‡Earlier estimates suggest peak concentrations after only a few hours.15,16 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.6
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13. Ereshefsky L et al. Pharmacokinetic profile and clinical efficacy of long‐acting risperidone: potential benefits of combining an atypical antip-
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14. Eerdekens M et al. Pharmacokinetics and tolerability of long-acting risperidone in schizophrenia. Schizophr Res 2004; 70:91–100.

15. Viala A et al. Comparative study of the pharmacokinetics of zuclopenthixol decanoate and fluphenazine decanoate. Psychopharmacology 

(Berl) 1988; 94:293–297.

16. Soni SD et al. Plasma levels of fluphenazine decanoate. Effects of site of injection, massage and muscle activity. Br J Psychiatry 1988; 

153:382–384.
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Management of patients on long‐term depots

All patients receiving long‐term treatment with antipsychotic medication should be 
seen by their responsible psychiatrist at least once a year (ideally more frequently) in 
order to review their progress and treatment. A systematic assessment of side‐effects 
should constitute part of this review. For most people with multi‐episode schizophrenia 
long‐term, even lifelong, treatment is necessary. However with long‐term depot treat-
ment dose reduction might be considered in stable patients. There is some evidence to 
suggest that FGA depots are prescribed in excessive doses: haloperidol decanoate is 
optimally effective at 75 mg every 4 weeks;1,2 other depots almost saturate dopamine 
receptors at low doses (e.g. flupentixol 40 mg per week3). There is no simple formula 
for deciding when or whether to reduce the dose of maintenance antipsychotic treat-
ment; therefore, a risk–benefit analysis must be done for every patient. Many patients, 
it should be noted, are happy to receive depots.4 When considering dose reduction, the 
following prompts may be helpful.

 ■ 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 the side‐effects (EPS, tardive dyskinesia, obesity, etc.)?
 ■ What is the previous pattern of illness? Consider the speed of onset, duration and 
severity of episodes and any danger 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 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 able to monitor his/her own symptoms? If so, will he/she seek help?

If after consideration of the above, the decision is taken to reduce medication dose, the 
patient’s family should be involved and a clear explanation given of what should be 
done if symptoms return/worsen. It would then be reasonable to proceed in the follow-
ing manner.

 ■ If it has not already been done, oral antipsychotic medication should be discontinued 
first.

 ■ The interval between injections should be increased to up to 4 weeks before decreas-
ing the dose given each time. Note: not with risperidone.

 ■ The dose should be reduced by no more than one‐third at any one time. Note: special 
considerations apply to risperidone.

 ■ Decrements should, if possible, be made no more frequently than every 3 months, 
preferably every 6 months.

 ■ Discontinuation should not be seen as the ultimate aim of the above process although 
it sometimes results. NICE5 (2014) now suggest that intermittent treatment (symptom‐
triggered) is preferable to no treatment.

If the patient becomes symptomatic, this should be seen not as a failure, but rather as 
an important step in determining the minimum effective dose that the patient requires.
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Aripiprazole LAi

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 effect1 but aripiprazole LAI has not been compared with other 
depots. For most patients, a suitable dosing regimen is oral aripiprazole 10–20 mg/day 
for 14 days (to establish tolerability and response) then 400 mg aripiprazole LAI once 
monthly. Oral aripiprazole should be continued for 14 days after the first injection. In 
such a regimen, peak plasma levels are seen at 1–2 weeks after injection and the lowest 
trough at 4 weeks.2 At steady state, peak plasma levels are up to 50% higher than the 
first dose peak and trough plasma levels only slightly below the first dose peak.2 Dose 
adjustments should take this into account. A lower dose of 300 mg a month can be used 
in those not tolerating 400 mg. A dose of 200 mg a month may only be used for those 
patients receiving particular enzyme inhibiting drugs. The incidence of akathisia, insom-
nia, nausea and restlessness is similar to that seen with oral aripiprazole.3,4

There are no formal recommendations for switching to aripiprazole but we present 
recommendations based on our interpretation of available pharmacokinetic data in 
Table 2.10.

references
1. Shirley M et al. Aripiprazole (ABILIFY MAINTENA(R)): a review of its use as maintenance treatment for adult patients with schizophrenia. 

Drugs 2014; 74:1097–1110.

2. Mallikaarjun S et al. Pharmacokinetics, tolerability and safety of aripiprazole once‐monthly in adult schizophrenia: an open‐label, parallel‐arm, 

multiple‐dose study. Schizophr Res 2013; 150:281–288.

3. Kane JM et al. Aripiprazole intramuscular depot as maintenance treatment in patients with schizophrenia: a 52‐week, multicenter, randomized, 

double‐blind, placebo‐controlled study. J Clin Psychiatry 2012; 73:617–624.

4. Potkin SG et al. Safety and tolerability of once monthly aripiprazole treatment initiation in adults with schizophrenia stabilized on selected 

atypical oral antipsychotics other than aripiprazole. Curr Med Res Opin 2013; 29:1241–1251.

table 2.10 Switching to aripiprazole LAI

Switching from Aripiprazole LAi regimen

Oral antipsychotics Cross taper antipsychotic with oral aripiprazole* over 2 weeks. 
Start LAI, continue aripiprazole oral for 2 weeks then stop

Depot antipsychotics
(not risperidone LAI)

Start oral aripiprazole* on day last depot injection was due. Start 
aripiprazole LAI after 2 weeks then stop oral aripiprazole 2 weeks later

Risperidone LAI Start oral aripiprazole* 5–6 weeks** after the last risperidone injection. 
Start aripiprazole LAI 2 weeks later; discontinue oral aripiprazole  
2 weeks after that

*If prior response and tolerability to aripiprazole known, oral aripiprazole may not be required. Switch straight to 
aripiprazole LAI on the day oral would have started.
**This gap seems excessive, but the last injection of risperidone will provide therapeutic levels 4–6 weeks later; a 
post-dose peak at 5 weeks.
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olanzapine LAi

Like all esters, olanzapine pamoate (embonate, in some countries) is very poorly water 
soluble. An aqueous suspension of olanzapine pamoate, when injected intramuscularly, 
affords both prompt and sustained release of olanzapine. Peak plasma levels are seen 
within one week of injection1 and efficacy can be demonstrated after only 3 days.2 Only 
gluteal injection is licensed; deltoid injection is less effective.3 Olanzapine LAI is effec-
tive when given every 4 weeks, with 2‐weekly administration only required when the 
highest dose is prescribed. It has not been compared with other long‐acting injections. 
Loading doses are recommended in some dose regimens (Table 2.11). Formal labelling/
SPC suggests that patients be given oral olanzapine to assess response and tolerability. 
This rarely happens in practice. Oral supplementation after the first depot injection is 
not necessary.

Switching

Direct switching to olanzapine LAI, ideally following an oral trial, is usually possible. 
So, when switching from another LAI (but not risperidone) 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 (either oral or LAI). When switching from 
risperidone RLAI, olanzapine should be started, we suggest, 3–4 weeks after the last 
injection was due (e.g. 5–6 weeks after the last injection).

post‐injection syndrome

Post‐injection syndrome occurs when olanzapine pamoate is inadvertently exposed to 
high blood volumes (probably via accidental intravasation). Olanzapine plasma levels 
may reach 600 μg/L and delirium and somnolence result.4 The incidence of post‐injection 
syndrome is less than 0.1% of injections; almost all reactions (86%) occur within 1 hour 
of injection.5 In most countries, olanzapine LAI may only be given in healthcare facili-
ties under supervision and patients need to be kept under observation for 3 hours after 
the injection is given.

table 2.11 Olanzapine – dosing schedules

oral olanzapine equivalent Loading dose
Maintenance dose (given  
8 weeks after the first dose)

10 mg/day 210 mg every 2 weeks
405 mg every 4 weeks

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

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

20 mg/day None – give 300 mg every 2 weeks 300 mg every 2 weeks
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In the EU, the exact wording of the SPC6 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. No patient or medical factor has been identified which might predict 
post‐injection syndrome4 except that those experiencing the syndrome are more likely 
to have previously has an injection‐site related adverse effect.7
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paliperidone palmitate LAi

Paliperidone was the third SGA to be developed as a LAI. It is the major active metabo-
lite of risperidone: 9‐hydroxyrisperidone. Following an intramuscular injection, active 
paliperidone plasma levels are seen within a few days, therefore co‐administration of 
oral paliperidone or risperidone during initiation is not required.1 Dosing consists 
of  two initiation doses (deltoid) followed by monthly maintenance doses (deltoid or 
gluteal) – see Table 2.12. Following administration of a single IM dose to the deltoid 
muscle, on average 28% higher peak concentration is observed compared with IM 
injection to the gluteal muscle.1 Thus, the two deltoid muscle injections on days 1 and 
8 help to quickly attain therapeutic drug concentrations.

Paliperidone LAI has been compared with haloperidol depot given in a loading dose 
schedule matching that of paliperidone.2 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, more acute movement disorder 

table 2.12 Paliperidone dose and administration information1

dose route

initiation

Day 1 150 mg IM
(234 mg)*

Deltoid only

Day 8 (+/− 4 days) 100 mg IM
(156 mg)*

Deltoid only

Maintenance

Every month (+/− 7 days) thereafter 50–150 mg IM†

(78–234 mg)*
Deltoid or gluteal

*Paliperidone palmitate dose can be expressed in terms of active moiety (50–150 mg) or weight 
of compound (78–234 mg).
†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 (see below).
IM, intramuscular.

table 2.13 Approximate dose equivalent1,3

risperidone oral  
(mg/day)
(bioavailability = 70%)4

paliperidone oral  
(mg/day)
(bioavailability = 28%)5

risperidone LAi  
(consta)
(mg/2 weeks)

paliperidone 
palmitate
(mg/monthly)

2 4 25 50

3 6 37.5 75

4 9 50 100

6 12 – 150
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and there was a trend for a higher incidence of tardive dyskinesia. The average dose of 
haloperidol was around 75 mg a month; a dose rarely used in practice.

The second initiation dose may be given 4 days before or after day 8 (after the first initia-
tion dose on day one).3 Similarly the manufacturer recommends that patients may be given 

table 2.14 Switching to paliperidone palmitate

Switching from
recommended method 
of switching comments

No treatment Give the two initiation doses: 150 mg 
IM deltoid on day 1 and 100 mg IM 
deltoid on day 8
Maintenance dose starts  
1 month later

In general the lowest most effective 
maintenance dose should be used
The manufacturer recommends a dose 
of 75 mg monthly for the general adult 
population.1 This is approximately 
equivalent to 3 mg/day oral risperidone 
(see Table 2.13). In practice the modal 
dose is 100 mg/month6

Maintenance dose adjustments should 
be made monthly. However the full 
effect of the dose adjustment may not 
be apparent for several months3

Oral paliperidone/ 
risperidone

Give the two initiation doses 
followed by the maintenance dose 
(see Table 2.13 and prescribe 
equivalent dose)

Oral paliperidone/risperidone 
supplementation during initiation is 
not necessary

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 For risperidone LAI, begin 
paliperidone 5–6 weeks after the last 
injection
NB. No initiation doses are required

Doses of paliperidone palmitate IM may 
be difficult to predict. The manufacturer 
recommends a dose of 75 mg monthly 
for the general adult population. If 
switching from RLAI see Table 2.13 
and prescribe equivalent dose
Maintenance dose adjustments should 
be made monthly. However the full 
effect of the dose adjustment may 
not be apparent for several months3

Antipsychotic polypharmacy 
with depot

Start paliperidone (at the 
maintenance dose) when the next 
injection is due
NB. No initiation doses are required
Reduce the dose of the oral 
antipsychotic over 1–2 weeks 
following the first injection of 
paliperidone

Aim to treat the patient with 
paliperidone palmitate IM as the 
sole antipsychotic
The maintenance dose should be 
governed as far as possible by the total 
dose of oral and injectable antipsychotic 
(see Table 2.13)

IM, intramuscular; RLAI, risperidone long‐acting injection.
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maintenance doses up to 7 days before or after the monthly time point.3 This flexibility 
should help minimise the number of missed doses. There is a complex schedule of recom-
mendations to be adhered to when doses are missed – please see SPC or formal labelling.

Some points to note:

 ■ Paliperidone palmitate is an esterified form of paliperidone and utilises Elan 
Technologies’ NanoCrystal® Technology; is formulated as an aqueous suspension 
engineered for sustained release.

 ■ Paliperidone palmitate IM does not require cold storage.
 ■ Paliperidone palmitate IM is available as pre‐filled syringes and does not require 
reconstitution or suspension before administration.

 ■ No oral supplementation is required on initiation for paliperidone palmitate.
 ■ No test dose is required for paliperidone palmitate (but patients should (ideally) be cur-
rently stabilised on or have previously responded to oral paliperidone or risperidone).

 ■ The median time to maximum plasma concentrations is 13 days.1

The approximate dose equivalents of different formulations of risperidone and paliperi-
done are shown in Table 2.13. Switching to paliperidone palmitate is shown in Table 2.14.
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risperidone LAi

Risperidone was the first ‘atypical’ drug to be made available as a depot, or long‐acting, 
injectable formulation. Doses of 25–50 mg every 2 weeks appear to be as effective as 
oral doses of 2–6 mg/day.1 The long‐acting injection also seems to be well tolerated – 
fewer than 10% of patients experienced EPS and fewer than 6% withdrew from a 
long‐term trial because of adverse effects.2 Oral risperidone increases prolactin,3 as does 
RLAI4 but levels appear to reduce somewhat following a switch from oral to injectable 
risperidone.5–7 Rates of tardive dyskinesia are said to be low.8 There are no direct com-
parisons with standard depots but switching from FGA depots in stable patients to 
risperidone LAI has been shown to be less successful than remaining on the FGA depot.9

Uncertainty remains over the dose–response relationship for RLAI. Studies ran-
domising subjects to different fixed doses of RLAI show no differences in response 
according to dose.10 One randomised, fixed‐dose year‐long study suggested better 
outcome for 50 mg every 2 weeks than with 25 mg, although no observed difference 
reached statistical significance.11 Naturalistic studies indicate doses higher than 
25 mg/2 weeks are frequently used.12,13 One study suggested higher doses were associ-
ated with better outcome.14,15

Plasma levels afforded by 25 mg/2 weeks seem to be similar to, or even lower than, 
levels provided by 2 mg/day oral risperidone.16,17 (One study found 9.5% of plasma 
samples from people apparently receiving risperidone LAI contained no risperidone or 
9‐hydroxyrisperidone18). Striatal dopamine D2 occupancies are similarly low in people 
receiving 25 mg/2 weeks.19,20 So, although fixed dose studies have not revealed clear 
advantages for doses above 25 mg/2 weeks other indicators cast doubt on the assump-
tion that 25 mg/2 weeks will be adequate for all or even most patients. While this conun-
drum remains unresolved the need for careful dose titration becomes of great importance. 
This is perhaps most efficiently achieved by establishing the required dose of oral risp-
eridone and converting this dose into the equivalent injection dose. Trials have clearly 
established that switching from 2 mg oral to 25 mg injection and 4 mg oral to 50 mg 
injection is usually successful2,21,22 (switching from 4 mg/day to 25 mg/2 weeks increases 
the risk of relapse23). There remains a question over the equivalent dose for 6 mg oral: 
in theory, patients should be switched to 75 mg injection but this showed no advantage 
over lower doses in trials and is in any case above the licensed maximum dose. 
Paliperidone palmitate 150 mg a month is equivalent to oral risperidone 6 mg/day. In 
fact, for many reasons paliperidone palmitate (9‐hydroxyrisperidone) may be preferred 
to risperidone injection: it acts acutely, can be given monthly, does not require cold 
storage and has a wider, more useful dose range (see section on ‘Paliperidone palmitate 
intramuscular long‐acting injection’ in this chapter).

Risperidone long‐acting injection differs importantly from other depots and the 
following points should be noted.

 ■ Risperidone depot is not an esterified form of the parent drug. It contains risperidone 
coated in polymer to form microspheres. These microspheres have to be suspended in 
an aqueous base immediately before use.

 ■ The injection must be stored in a fridge (consider the practicalities for community 
staff).
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 ■ It is available as doses of 25, 37.5 and 50 mg. The whole vial must be used (because of 
the nature of the suspension). This means that there is limited flexibility in dosing.

 ■ A test dose is not required or sensible. (Testing tolerability with oral risperidone is 
desirable but not always practical.)

 ■ It takes 3–4 weeks for the first injection to produce therapeutic plasma levels. Peak 
plasma levels are reached after 5 weeks. Patients must be maintained on a full dose of 

table 2.15 Switching to risperidone long‐acting injection (RLAI)

Switching from
recommended method
of switching comments

no treatment
(new patient or recently 
non‐compliant)

Start risperidone oral at 2 mg/day and 
titrate to effective dose. If tolerated, 
prescribe equivalent dose of RLAI
Continue with oral risperidone for at 
least 3 weeks then taper over 1–2 
weeks. Be prepared to continue oral 
risperidone for longer

Use oral risperidone before giving 
injection to assure good tolerability
Those stabilised on 2 mg/day start on 
25 mg/2 weeks
Those on higher doses, start on 
37.5 mg/2 weeks and be prepared to 
use 50 mg/2 weeks

oral risperidone Prescribe equivalent dose of RLAI See above

oral antipsychotics
(not risperidone)

Either:
Switch to oral risperidone and titrate 
to effective dose. If tolerated, 
prescribe equivalent dose of RLAI
Continue with oral risperidone for at 
least 3 weeks then taper over 1–2 
weeks. Be prepared to continue oral 
risperidone for longer
or:
Give RLAI and then slowly discontinue 
oral antipsychotics after 3–4 weeks. 
Be prepared to continue oral 
antipsychotics for longer

Dose assessment is difficult in those 
switching from another 
antipsychotic. Broadly speaking, 
those on low oral doses should be 
switched to 25 mg/2 weeks. ‘Low’ in 
this context means towards the 
lower end of the licensed dose range 
or around the minimum dose known 
to be effective
Those on higher oral doses should 
receive 37.5 mg or 50 mg every 2 
weeks. The continued need for oral 
antipsychotics after 3–4 weeks may 
indicate that higher doses of RLAI are 
required

depot antipsychotic Give RLAI one week before the last 
depot injection is given

Dose of RLAI difficult to predict. For 
those on low doses (see above) start 
at 25 mg/2 weeks and then adjust as 
necessary
Start RLAI at 37.5 mg/2 weeks in 
those previously maintained on doses 
in the middle or upper range of 
licensed doses. Be prepared to 
increase to 50 mg/2 weeks

Antipsychotic
polypharmacy with
depot

Give RLAI one week before the last 
depot injection is given
Slowly taper oral antipsychotics 3–4 
weeks later. Be prepared to continue 
oral antipsychotics for longer

Aim to treat patient with RLAI as the 
sole antipsychotic. As before, RLAI 
dose should be dictated, as far as is 
possible, by the total dose of oral 
and injectable antipsychotic
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their previous antipsychotic for at least 3 weeks after the administration of the first 
risperidone injection. Oral antipsychotic cover is sometimes required for longer 
(6–8 weeks). If the patient is not already receiving an oral antipsychotic, oral risperi-
done should be prescribed. (See Table 2.15 for advice on switching from depots.) 
Patients who refuse oral treatment and are acutely ill should not be given RLAI 
because of the long delay in drug release.

 ■ Risperidone depot must be administered every 2 weeks. The Product Licence does not 
allow longer intervals between doses. There is little flexibility to negotiate with 
patients about the frequency of administration although monthly injections may be 
effective.24

 ■ The most effective way of predicting response to RLAI is to establish dose and response 
with oral risperidone.

 ■ Risperidone injection is not considered suitable for patients with treatment refractory 
schizophrenia although one study showed good effect with 50 mg and 100 mg two 
weekly.25

For guidance on switching to risperidone long‐acting injection see Table 2.15.
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AntipSychoticS – AdVErSE EFFEctS

Extrapyramidal side‐effects

Details of the extrapyramidal side‐effects of antipsychotic drug treatment are shown in 
Table 2.16.

table 2.16 Most common extrapyramidal side‐effects

dystonia 
(uncontrolled
muscular spasm)

pseudo‐parkinsonism
(tremor, etc.)

Akathisia
(restlessness)1

tardive dyskinesia
(abnormal 
movements)

Signs and 
symptoms2

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

 ■ eyes rolling upwards 
(oculogyric crisis)

 ■ 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

Symptoms include:
 ■ tremor and/or 
rigidity

 ■ bradykinesia 
(decreased facial 
expression, flat 
monotone voice, 
slow body 
movements, inability 
to initiate 
movement)

 ■ bradyphrenia 
(slowed thinking)

 ■ salivation
Pseudo‐parkinsonism 
can be mistaken for 
depression or the 
negative symptoms 
of schizophrenia

A subjectively unpleasant 
state of inner restlessness 
where there is a strong 
desire or compulsion to 
move, e.g.

 ■ foot stamping when 
seated

 ■ constantly crossing/
uncrossing legs

 ■ rocking from foot to 
foot

 ■ constantly pacing up 
and down

Akathisia can be 
mistaken for psychotic 
agitation and has been 
linked with suicidal 
ideation3 and aggression 
towards others4

A wide variety of 
movements can occur 
such as:

 ■ lip smacking or 
chewing

 ■ tongue protrusion 
(fly catching)

 ■ choreiform hand 
movements (pill 
rolling or piano 
playing)

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

rating 
scales

No specific scale. Small 
component of general 
EPS scales

Simpson–Angus EPS 
Rating Scale5

Barnes Akathisia Scale6 Abnormal Involuntary 
Movement Scale7 
(AIMS)

prevalence
(with older 
drugs)

Approximately 10%,8 
but more common:9

 ■ in young males
 ■ in the neuroleptic‐ 
naive

 ■ with high potency 
drugs (e.g. 
haloperidol)

Dystonic reactions are 
rare in the elderly

Approximately 20%,10 
but more common in:

 ■ elderly females
 ■ those with pre‐
existing neurological 
damage (head injury, 
stroke, etc.)

Approximately 25%,11 
less with SGAs; in 
decreasing order: 
aripiprazole, lurasidone, 
risperidone, olanzapine, 
quetiapine and 
clozapine12

5% of patients per 
year of antipsychotic 
exposure.13 More 
common in:

 ■ elderly women
 ■ those with affective 
illness

 ■ those who have had 
acute EPS early in 
treatment

Tardive dyskinesia 
may be associated 
with neurocognitive 
deficits14
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table 2.16 (Continued)

dystonia 
(uncontrolled
muscular spasm)

pseudo‐parkinsonism
(tremor, etc.)

Akathisia
(restlessness)1

tardive dyskinesia
(abnormal 
movements)

time taken 
to
develop

Acute dystonia can 
occur within hours of 
starting antipsychotics 
(minutes if the IM or IV 
route is used)
Tardive dystonia occurs 
after months to years 
of antipsychotic 
treatment

Days to weeks after
antipsychotic drugs are 
started or the dose is 
increased

Acute akathisia occurs 
within hours to weeks of 
starting antipsychotics or 
increasing the dose. 
Tardive akathisia takes 
longer to develop and 
can persist after 
antipsychotics
have been withdrawn

Months to years
Approximately 50% of
cases are reversible13,14

treatment Anticholinergic drugs 
given orally, IM or IV 
depending on the 
severity of symptoms:9

 ■ 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

 ■ tardive dystonia may 
respond to ECT15

 ■ where symptoms do 
not respond to 
simpler measures 
including switching 
to an antipsychotic 
with a low 
propensity for EPS, 
botulinuim toxin 
may be effective16

 ■ rTMS may be 
helpful17

Several options are 
available depending 
on the clinical 
circumstances:

 ■ reduce the 
antipsychotic dose

 ■ change to an 
antipsychotic with 
lower propensity 
for pseudo‐
parkinsonism (see 
section on ‘Relative 
adverse effects of 
antipsychotics’ in 
this chapter) (as 
antipsychotic 
monotherapy)

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

Several options are 
available depending 
on the clinical 
circumstances:

 ■ reduce the 
antipsychotic dose

 ■ change to an 
antipsychotic drug 
with lower propensity 
for akathisia (see 
section on ‘Akathisia 
and relative adverse 
effects of 
antipsychotics’)

 ■ a reduction in 
symptoms may be 
seen with:18 
propranolol 30–80 mg/
day (evidence poor), 
clonazepam (low dose) 
5HT2 antagonists such 
as: cyproheptadine,15 
mirtazapine,18 
trazodone,19,20 
mianserin,21 and 
cyproheptadine may 
help, as may 
diphenhydramine22

All are unlicenced for 
this indication
Anticholinergics are 
generally unhelpful23

Several options are 
available depending 
on the clinical 
circumstances:

 ■ stop anticholinergic 
if prescribed

 ■ reduce dose of 
antipsychotic

 ■ change to an 
antipsychotic with 
lower propensity 
for tardive 
dyskinesia;24–27 
note data are 
conflicting28,29

 ■ clozapine is the 
antipsychotic most 
likely to be 
associated with 
resolution of 
symptoms.30 
Quetiapine may also 
be useful in this 
regard31

 ■ tetrabenazine and 
Ginkgo biloba32 
have some efficacy 
as add on 
treatments. For 
other treatment 
options see the 
review by the 
American Academy 
of Neurology33 and 
the section on 
‘Tardive dyskinesia’ 
in this chapter

ECT, electroconvulsive therapy; EPS, extrapyramidal side‐effects; IM, intramuscular; IV, intravenous; rTMS, repetitive 
transcranial magnetic stimulation.
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EPS are:

 ■ dose‐related
 ■ most likely with high doses of high potency FGAs
 ■ less common with other antipsychotics, particularly clozapine, olanzapine, quetiapine 
and aripiprazole,34 but once present may be persistent.35 Note that CUtLASS reported 
no difference in EPS between FGAs and SGAs36 (although sulpiride was widely used 
in the FGA group). Vulnerability to EPS may be genetically determined.37

Beware that in never‐medicated patients with first‐episode schizophrenia, 1% have dys-
tonia, 8% Parkinsonian symptoms and 11% akathisia.38 Parkinsonian symptoms in 
such patients are associated with cognitive impairment.39 In never‐treated patients with 
established illness, 9% exhibit spontaneous dyskinesias and 17% Parkinsonian symp-
toms.40 Patients who experience one type of EPS may be more vulnerable to develop-
ing  others.41 Substance misuse increases the risk of dystonia, akathisia and tardive 
dyskinesia.42 Alcohol abuse is associated with akathisia.43
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Akathisia

Akathisia is a common motor adverse effect of most antipsychotics although some 
SGAs are less likely to be associated with it. Akathisia is subjectively unpleasant and is 
fairly strongly linked to the emergence (often sudden) of suicidal ideation.1,2 Figure 2.4 
suggests a programme of treatment options for drug‐induced akathisia.

Reduce dose of antipsychotic (if possible)
or slow rate of increase3,4

Effective
Continue at reduced dose

Ineffective/not appropriate

Switch to quetiapine/olanzapine5–7 (lowest dose possible)

(clozapine also possible if treatment resistant8)

Effective
Continue

Ineffective/not appropriate to switch

Consider propranolol 30–80 mg/day9,10

(start at 10 mg tds)

NB.  Note contraindications 
(asthma, bradycardia, hypotension, etc)

Effective
Continue if no 

contraindications

Not effective/contraindicated

Consider low dose (15 mg) mirtazapine or 
mianserin (30 mg)

(5HT2A antagonists)11,12

Not effective/not tolerated

Effective
Continue

Consider an antimuscarinic drug3,4

(e.g. benzatropine 6 mg/day)

Weak support for ef�cacy13 but may be
effective where other EPS present

Effective Continue, but attempt 
withdrawal after several months

Ineffective/no other EPS

Consider cyproheptadine 16 mg/day10,14
Effective

Continue, if no 
contraindications

Ineffective

Consider a benzodiazepine3,4

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

Effective Continue, but attempt slow 
withdrawal after 2–4 weeks 

(risk of dependence)

Ineffective

Consider clonidine 0.2–0.8 mg/day4
Effective

Continue if tolerated; withdraw 
very slowly

Figure 2.4 Treatment options for antipsychotic‐induced akathisia.
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notes

 ■ Akathisia is sometimes difficult to diagnose with certainty. A careful history of symp-
toms, medication and illicit substance use is essential.

 ■ Evaluate efficacy of each treatment option over at least 1 month. 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 akathisia treatments before starting the next option 
in the algorithm.

 ■ Combinations of treatment may be used in refractory cases if carefully monitored.
 ■ Consider the possibility of tardive akathisia in patients on long‐term therapy.
 ■ Other possible treatments for acute akathisia include vitamin B6,15,16 pregabalin,17 diphen-
hydramine,18 trazodone11,19 and zolmitriptan.20,21 Always read the primary literature 
before considering any of the options.

 ■ Parenteral midazolam (1.5 mg) has been successfully used to prevent akathisia associ-
ated with IV metoclopromide.22
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Weight gain

Antipsychotics have long been recognised as weight‐inducing agents. Suggested mecha-
nisms include 5HT2C antagonism, H1 antagonism, hyperprolactinaemia and increased 
serum leptin (leading to leptin desensitisation).1–4 There is no evidence that drugs exert 
any direct metabolic effect: weight gain seems to result from increased food intake and, 
in some cases, reduced energy expenditure.5,6 Risk of weight gain appears to be related 
to clinical response7 (although the association is too small to be clinically important8) 
and may also have a genetic basis.9,10

All available antipsychotics have been associated with weight gain, although mean 
weight gained varies substantially between drugs. With all drugs, some patients lose 
weight, some gain no weight and some gain a great deal of weight. Knowledge of the 
mean weight gained is often not useful in predicting how much weight an individual 
might gain. Assessment of relative risk for different drugs is based largely on short term 
studies. Table 2.17 suggests approximate relative risk of weight gain and the extent of 
mean weight gain.

See the following section for advice on treating drug‐induced weight gain.
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table 2.17 Antipsychotic‐induced weight gain11–15

drug risk/extent of weight gain

Clozapine high

Olanzapine

Chlorpromazine Moderate

Iloperidone

Quetiapine

Risperidone

Paliperidone

Amisulpride Low

Asenapine

Aripiprazole

Haloperidol

Lurasidone

Sulpiride

Trifluoperazine

Ziprasidone
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treatment of drug‐induced weight gain

Weight gain is an important adverse effect of nearly all antipsychotics with obvious 
consequences for self‐image, morbidity and mortality. Prevention and treatment are 
therefore matters of clinical urgency.

Monitoring

Patients starting antipsychotic treatment or changing drugs should, as an absolute mini-
mum, be weighed and their weight clearly recorded. Estimates of body mass index and 
waist circumference should, ideally, also be made at baseline and later at least every 6 
months.1 Weekly monitoring of weight is recommended early in treatment, for the first 
3 months at least. There is evidence that only a minority patients have anywhere near 
adequate monitoring of weight.2 Clearly, monitoring of weight parameters is essential 
to assess the value of preventative and remedial measures.

treatment and prevention

Most of the relevant literature in this area relates to attempts at reversing antipsychotic‐
related weight gain;3 although there are now useful data suggesting that early interven-
tions can prevent or mitigate weight gain.4–6

When weight gain occurs, initial options involve switching drugs or instituting 
behavioural programmes (or both). Switching always presents a risk of relapse and 
treatment discontinuation7 but there is fairly strong support for switching to ari-
piprazole,7–13 ziprasidone14–16 or lurasidone17,18 as a method for reversing weight gain. 
It is possible that switching to other drugs with a low propensity for weight gain is 
also beneficial.19,20 Another option is to add aripiprazole to existing treatment – 
weight loss has been observed when aripiprazole was added to clozapine21–23 and to 
olanzapine.24 Stopping antipsychotic treatment altogether will reverse weight gain25 
but this course of action would not be sensible for the large majority of people with 
multi‐episode schizophrenia. Note that, while some switching and augmentation 
strategies may minimise further weight gain or facilitate weight loss, the overall 
effect is generally modest; many patients continue to be overweight. Additional 
behavioural interventions are often required if BMI is to remain in/move towards the 
normal range.

A variety of behavioural methods have been proposed and evaluated with fairly good 
results.26 Methods include calorie restriction,27 low glycaemic index diet,28 Weight 
Watchers29 and diet/exercise programmes.3,5,6,30–33 A meta‐analysis of RCTs showed a 
robust effect for both prevention and intervention with these methods.34 Pharmacological 
methods should be considered only where behavioural methods or switching have 
failed or where obesity presents clear, immediate physical risk to the patient. Some 
options are described in the table; metformin is now probably considered to be the drug 
of choice for the prevention and treatment of antipsychotic‐induced weight gain. 
Table 2.18 lists drug treatment options for antipsychotic‐induced weight gain (in alpha-
betical order).
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table 2.18 Drug treatment of antipsychotic‐induced weight gain

drug comments

Amantadine35–38

(100–300 mg/day)
May attenuate olanzapine‐related weight gain. Seems to be well 
tolerated. May (theoretically, at least) exacerbate psychosis. Weak 
evidence for benefit.39 Not recommended.

Bupropion40,41

(amfebutamone)
Seems to be effective in obesity when combined with calorie‐restricted 
diets. Few data of its effects on drug‐induced weight gain. Not 
recommended

Fluoxetine42,43

(and other SSRIs)
Probably not effective.39 Not recommended

H
2 antagonists44–48

(e.g. nizatidine 300 mg bd, ranitidine 
300 mg bd or famotidine 40 mg/day)

Some positive studies but most negative. Effect, if any, is small. Few 
data supporting a reversal of weight gain.

Metformin49,50

(1.5–2.0 g/day)
Now a substantial database (in non‐diabetic patients) supporting the 
use of metformin in both reducing and reversing weight gain caused by 
antipsychotics (mainly olanzapine). Beneficial effects on other metabolic 
parameters. Some negative studies, but clear and significant effect in 
meta‐analyses.39 Three more positive RCTs published since then.51–53 
Ideal for those with weight gain and diabetes or polycystic ovary 
syndrome. Note that metformin treatment increases the risk of vitamin 
B12 deficiency54

Melatonin55

(3 mg at night)
One RCT showing attenuation of olanzapine‐induced weight gain.

Methylcellulose
(1500 mg ac)

Old‐fashioned and rather unpalatable preparation. No data in drug‐
induced weight gain but once fairly widely used. Also acts as a laxative 
so may be suitable for clozapine‐related weight gain

Orlistat56–60

(120 mg tds ac/pc)
Reliable effect in obesity, especially when combined with calorie 
restriction. Few published data in drug‐induced weight gain but widely 
used in practice with some success. When used without calorie 
restriction in psychiatric patients effects are very limited.61,62 Failure to 
adhere to a low fat diet will result in fatty diarrhoea and possible 
malabsorbtion of orally administered medication. Good choice for 
clozapine‐induced weight gain where it reduces both weight and the 
incidence of constipation63

Reboxetine64,65

(4–8 mg daily)
Attenuates olanzapine‐induced weight gain. Reverses some metabolic 
changes.66 Effective when combined with betahistine67

Topiramate68–78

(Up to 300 mg daily)
Reliably reduces weight even when drug‐induced, but data are mainly 
observational. Problems may arise because of topiramate’s propensity 
for causing sedation, confusion and cognitive impairment. May be 
antipsychotic78,79

Zonisamide80

(150–600 mg/day)
Anticonvulsant drug with weight reducing properties. An RCT of 150 mg 
a day81 showed significant weight reduction in people receiving SGAs

ac, ante cibum (before meals); bd, bis in die (twice a day); pc, post cibum (after meals); RCT, randomised controlled 
trial; SGA, second-generation antipsychotic; SSRI, selective serotonin reuptake inhibitor; tds, ter die sumendum 
(three times a day).
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tardive dyskinesia

Tardive dyskinesia (TD) is now a somewhat less commonly encountered problem than 
in previous decades,1 probably because of the introduction and widespread use of 
SGAs.2–5 Treatment of established TD is often unsuccessful, so prevention, early  detection 
and early treatment are essential. TD is associated with greater cognitive impairment,6 
more severe psychopathology7 and higher mortality.8

There is fairly good evidence that SGAs are less likely to cause TD9–13 although TD 
certainly does occur with these drugs albeit at quite different rates.14–18 The observation 
that SGAs produce less TD than typical drugs is consistent with the long‐held belief that 
early acute movement disorders and akathisia predict later TD.19–21 Note, also, that TD 
can occur after minuscule doses of conventional drugs (and in the absence of porten-
tous acute movement disorder22) and following the use of other dopamine antagonists 
such as metoclopramide.23 It can also occur in never‐medicated patients with both first‐
episode24 and established25 schizophrenia. FGA depot treatments may be particularly 
likely to bring about TD.18 Risk of TD may be related to the extent of D2 receptor occu-
pancy (higher occupancy, higher risk).26 It follows that the lower doses of FGAs that are 
now becoming routine in clinical practice may be associated with a lower risk of TD, 
perhaps approaching that seen with SGAs, but this has not yet been systematically 
explored.

treatment – first steps

Most authorities recommend the withdrawal of any anticholinergic drugs and a reduction 
in the dose of antipsychotic as initial steps in those with early signs of TD27,28 (dose reduc-
tion may initially worsen TD). Cochrane, however found little support for this approach29 
and the American Academy of Neurology does not recommend it.30 It has now become 
common practice to withdraw the antipsychotic prescribed when TD was first observed 
and to substitute another drug. The use of clozapine27 is probably best supported in this 
regard, but quetiapine, another weak striatal dopamine antagonist, is also effective.31–37 
Olanzapine and aripiprazole are also options.38,39,39–42 There are a few supporting data for 
risperidone40 but this might not be considered a logical choice in a patient with established 
TD, given that risperidone is more likely than clozapine, olanzapine and quetiapine to be 
associated with movement disorders in its own right. Again, the evidence for benefit in 
switching to particular SGAs is considered weak.30

treatment – additional agents

Switching or withdrawing antipsychotics is not always effective or advisable and so 
additional agents are often used. Table 2.19 below describes the most frequently pre-
scribed add‐on drugs for TD, in order of preference.

treatment – other possible options

The large number of proposed treatments for TD undoubtedly reflects the somewhat 
limited effectiveness of standard remedies. Table 2.20 lists some of these putative treat-
ments in alphabetical order.
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table 2.19 Most frequently prescribed additional drugs for the treatment of tardive dyskinesia

drug comments

Tetrabenazine41,42 Only licensed treatment for TD in UK. Has antipsychotic properties but reported to be 
depressogenic. Drowsiness, parkinsonism and akathisia also occur.43,44 Dose is 
25–200 mg/day. Reserpine (similar mode of action) also effective but rarely, if ever, used

Benzodiazepines27,28 Widely used and considered effective but Cochrane review suggests benzodiazepines 
are ‘experimental’.45 Intermittant use may be necessary to avoid tolerance to effects. 
Most used are clonazepam 1–4 mg/day and diazepam 6–25 mg/day. Better supporting 
evidence for clonazepam30,44

Vitamin E46,47 Numerous studies but efficacy remains to be conclusively established. Cochrane 
suggest there evidence only for slowing deterioration of TD.48 Dose is in the range 
400‐–600 IU/day

Ginkgo biloba49 One good RCT showing significant benefit over placebo. Well tolerated

Propranolol50,51 Open label studies only but formerly a widely used treatment. Dose is 40–120 mg/day. 
Beware contraindications (asthma, bradycardia, hypotension)

IU, international units; RCT, randomised controlled trial; TD, tardive dyskinesia.

table 2.20 Less commonly prescribed additional drugs for the treatment of tardive dyskinesia

drug comments

Amantadine52,53 Rarely used but apparently effective at 100–300 mg a day

Amino acids54 Use is supported by a small randomised, placebo‐controlled trial. Low risk of toxicity

Botulinum toxin55–58 Case reports of success for localised dyskinesia. Probably now treatment of choice for 
disabling or distressing focal symptoms

Calcium antagonists59 A few published studies but not widely used. Cochrane is dismissive

Donepezil60–62 Supported by a single open study and case series. One negative RCT (n = 12). Dose is 10 mg/day

Fish oils63,64 Very limited support for use of EPA at dose of 2 g/day

Fluvoxamine65 Three case reports. Dose is 100 mg/day. Beware interactions

Gabapentin66 Adds weight to theory that GABAergic mechansims improve TD. Dose is 900–1200 mg/day

Levetiracetam67–70 Three published case studies. One RCT. Dose up to 3000 mg/day

Melatonin71 Use is supported by a well‐conducted trial. Usually well tolerated. Dose is 10 mg/day. 
Some evidence that melatonin receptor genotype determines risk of TD72

Naltrexone73 May be effective when added to benzodiazepines. Well tolerated. Dose is 200 mg/day

Ondansetron74,75 Limited evidence but low toxicity. Dose is up to 12 mg/day

Pyridoxine76 Supported by a well conducted trial. Dose is up to 400 mg/day

Quercetin77 Plant compound which is thought to be an antioxidant. No human studies in TD but 
widely used in other conditions

Sodium oxybate78 One case report. Dose was 8 g/day

Transcranial magnetic 
stimulation79 (rTMS)

Single case report

Zolpidem80 Three case reports. Dose 10–30 mg a day

EPA, eicosapentanoic acid; GABA, gamma‐aminobutyric acid; RCT, randomised controlled trial; TD, tardive 
dyskinesia.
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neuroleptic malignant syndrome

Neuroleptic malignant syndrome (NMS) is a rare, but potentially serious or even fatal, 
adverse effect of all antipsychotics. It is a syndrome essentially of muscular rigidity and 
sympathetic hyperactivity occurring as a result of dopaminergic antagonism in the 
 context of psychological stressors and genetic predisposition.1 Although widely seen as 
an acute, severe syndrome, NMS may, in many cases, have few signs and symptoms; 
‘full‐blown’ NMS may thus represent the extreme of a range of non‐malignant related 
symptoms.2 Certainly, asymptomatic rises in plasma creatine kinase (CK) are fairly 
common.3

The incidence and mortality rate of NMS are difficult to establish and probably vary 
as drug use changes and recognition of NMS increases. It has been estimated that fewer 
than 1% of all patients treated with conventional antipsychotics will experience NMS.4 
Incidence figures for SGA drugs are not available, but all have been reported to be asso-
ciated with the syndrome,5–12 even newer drugs like ziprasidone,13,14 iloperidone,15 

table 2.21 Diagnosis and management of neuroleptic malignant syndrome

Signs and 
symptoms1,4,16,17

(presentation varies 
considerably)18

Fever, diaphoresis, rigidity, confusion, fluctuating consciousness
Fluctuating blood pressure, tachycardia
Elevated creatine kinase, leukocytosis, altered liver function tests

risk factors16,17,19–23 High potency typical drugs, recent or rapid dose increase, rapid dose reduction, abrupt 
withdrawal of anticholinergics, antipsychotic polypharmacy
Psychosis, organic brain disease, alcoholism, Parkinson’s disease, hyperthyroidism, 
psychomotor agitation, mental retardation
Agitation, dehydration

treatments4,16,24–27 in the psychiatric unit:
Withdraw antipsychotics, monitor temperature, pulse, blood pressure. Consider 
benzodiazepines if not already prescribed – IM lorazepam has been used28

in the medical/A&E unit:
Rehydration, bromocriptine + dantrolene, sedation with benzodiazepines, artificial 
ventilation if required
L‐dopa, apomorphine, and carbamazepine have also been used, among many other 
drugs. Consider ECT for treatment of psychosis

restarting 
antipsychotics16,24,29

Antipsychotic treatment will be required in most instances and re‐challenge is associated 
with acceptable risk
Stop antipsychotics 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. Creatine kinase monitoring may be used, but is controversial.17,30 
Close monitoring of physical and biochemical parameters is effective in reducing 
progression to ‘full‐blown’ NMS31,32

Consider using an antipsychotic structurally unrelated to that previously associated with NMS, 
or a drug with low dopamine affinity (quetiapine or clozapine). Aripiprazole may also be 
considered33 but it has a long plasma half‐life and has been linked to an increased risk of NMS22

Avoid depots (of any kind) and high potency conventional antipsychotics

A&E, accident and emergency; ECT, electroconvulsive therapy; IM, intramuscular; NMS, neuroleptic malignant 
syndrome.
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aripiprazole,34–37 paliperidone,38 asenapine39 and risperidone injection.40 Mortality is 
probably lower with SGAs,41–43 but symptoms are the same as those seen with FGAs44 
except that rigidity is less common.42 NMS is also sometimes seen with other drugs 
such as antidepressants45–48 and lithium.49 Combinations of antipsychotics with SSRIs50 
or cholinesterase inhibitors51,52 may increase the risk of NMS. NMS‐type syndromes 
induced by SGA/SSRI combinations may share their symptoms and pathogenesis with 
serotonin syndrome.53 The use of benzodiazepines has been linked to an important 
increase in the risk of NMS.22,23

The characteristics of NMS and its management are summarised in Table 2.21.
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catatonia

Catatonia is a word usually used to describe a state of stupor occurring in the context 
of a psychotic illness. There are two problems with this. First, catatonic schizophrenia 
describes either immobile stupor or a state of chaotic physical and psychological agita-
tion.1 Second, stupor is seen in many other non‐organic conditions such as depression, 
mania and conversion disorder.2–6

Catatonia is thus one type of stupor, a condition characterised by at least two of the 
following symptoms:

 ■ marked psychomotor retardation sometimes with complete immobility
 ■ mutism
 ■ waxy flexibility (no resistance from a patient to an attempt to move a limb into the 
most awkward position and maintenance of its position)

 ■ negativism (strong opposite direction movement responses to an attempt to move a 
patients limb) or automatic obedience

 ■ peculiar voluntary movements, e.g. posturing, mannerisms, stereotyped movements 
and grimacing

 ■ echolalia, echopraxia
 ■ refusal to eat and/or drink.

If psychiatric stupor is left untreated, physical health complications are unavoidable 
and develop rapidly. Prompt treatment is crucial as it may prevent complications, which 
include dehydration, venous thrombosis, pulmonary embolism, pneumonia, and ulti-
mately death.7

There are three psychiatric illnesses which can present with stupor. Amongst them, 
stupor is mostly seen in psychotic illness. As outlined above, catatonic schizophrenia 
presents not only with an immobile mute picture of stupor, but also with a catatonic 
excitement, when a patient experiences the opposite to stupor – a chaotic psychomotor 
agitation and pronouncedly increased volume of speech, most of which is incoherent. 
The second psychiatric cause of stupor is affective illness, where an immobile mute 
clinical picture can occur in both depressive and manic states.2,4,8–11 The third cause is 
one of the most intriguing and rare psychiatric conditions – conversion  disorder stupor, 
which sometimes is referred to as psychosomatic or hysterical catatonia.12–15

There are also developmental disorders such as autism, as well as neurodegenera-
tive16,17 and organic disorders which can present with a catatonia‐like picture of a mute 
and immobile patient. These include a number of medical disorders such as:

 ■ subarachnoid haemorrhages
 ■ basal ganglia disorders
 ■ non‐convulsive status epilepticus
 ■ locked‐in and akinetic mutism states
 ■ endocrine and metabolic disorders, e.g. Wilson’s disease18

 ■ Prader‐Willi syndrome
 ■ antiphospholidid syndrome19

 ■ systemic lupus erythematosus (SLE)20
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 ■ infections
 ■ dementia
 ■ and drug withdrawal and toxic drug states can precipitate catatonic symptoms, e.g. 
after abrupt withdrawal of clozapine and withdrawal of zolpidem, temazepam and 
many non‐psychotropics including the medicines used in oncology.

The treatment of stupor is dependent on its cause. Benzodiazepines are the drugs of 
choice for stupor occurring in the context of affective and conversion disorders.8,9,21 
It is postulated that benzodiazepines may act by increasing GABAergic transmission 
or reducing levels of brain‐derived neurotropic factor.22 There is most experience with 
lorazepam. Many patients will respond to standard doses (up to 4 mg per day), but 
repeated and higher doses (between 8 and 24 mg per day) may be needed.23 One observa-
tional study of 9 years duration in patients with stupor of a mood disorder causality8 – 
either major depressive episodes or bipolar I – reported an 83.3% response to 
intramuscular lorazepam 2 mg administered within first 2 hours of presentation, and 
a 100% response if 10 mg diazepam IV in 500 mL normal saline was added in cases 
of IM treatment failure. Where benzodiazepines are effective, their benefit is seen 
very quickly.

Catatonia in schizophrenia is somewhat less likely to respond to benzodiazepines, 
with a response in the range of 40–50%.24 A double‐blind, placebo‐controlled, cross‐
over trial with lorazepam up to 6 mg per day demonstrated no effect on catatonic 
symptoms in patients with chronic schizophrenia,25 similar to the poor effect of loraz-
epam in a non‐randomised trial.26 A further complication of schizophrenia is that of 
differential diagnosis. Debate continues on the similarities and differences between 
catatonic stupor in psychosis and NMS.27,28 Two terms have been coined – lethal cata-
tonia and malignant catatonia29 to describe stupor which is accompanied by autonomic 
instability or hyperthermia. This potentially fatal condition cannot be distinguished 
either clinically or by laboratory testing from NMS, leading to a suggestion that NMS 
is a variant form of malignant catatonia.30 However, the absence of any prior adminis-
tration of dopamine antagonist can help rule out NMS.

In stupor associated with schizophrenia, electroconvulsive therapy (ECT) and ben-
zodiazepines remain first‐choice treatments (Figure 2.5). The vast majority of current 
published evidence and evidence published over previous decades suggests that 
prompt ECT remains the most successful treatment.26,31–45 As with benzodiazepines, 
response to ECT may be lower in patients with schizophrenia (or who have been 
treated with antipsychotics) than in patients with mood disorders.46 In malignant 
catatonia, every effort should be made to maximise the effect of ECT by using liberal‐
stimulus dosing to induce well‐generalised seizures.47 Physical health needs should be 
also priorities and in‐patient medical care obtained when necessary, especially for 
those showing autonomic imbalance and those whose dietary intake cannot be 
 managed in psychiatric care.

The use of antipsychotics should be carefully considered (Table 2.22). Some authors 
recommend that antipsychotics should be avoided altogether in catatonic patients, 
although there are case reports of successful treatment with aripiprazole, risperidone, 
olanzapine, ziprasidone and clozapine.48–53 There is probably most evidence supporting 
clozapine and olanzapine.



Schizophrenia 107

C
h

a
pt

er
 2

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  antipsychotics NMS ruled out

No response after 1–2 days No response after
1–2 days

Exclude or treat underlying physical 
illness 

Lorazepam up to 4 mg/day*
Start with 2 mg and give a

further 2 mg if no effects after
three hours.

Use IM route from then on

Rule out NMS 

Lorazepam†
high dose

8–24 mg/day

ECT‡

Consider SGA,  
e.g. clozapine, olanzapine

Follow benzodiazepine/ECT 
protocol opposite 

Figure 2.5 Algorithm for treating stupor54

*Lorazepam is absorbed sublingually and is tasteless. This route may be preferred in non co‐operative patients or 
those who cannot swallow.
†Intravenous diazepam may be considered here.
‡Do not wait to give ECT if there is significant danger to life.

table 2.22 Alternative treatments for catatonia/stupor. 
Listed in alphabetical order – no preference implied by order

Antipsychotics48–53,55–58

 ■ aripiprazole  ■ risperidone
 ■ clozapine  ■ ziprasidone
 ■ olanzapine 

Experimental treatments* 9,10,41,59–64

 ■ amantadine  ■ memantine
 ■ amitriptyline  ■ methyphenidate
 ■ carbamazepine  ■ mirtazapine
 ■ fluoxetine  ■ tramadol
 ■ fluvoxamine  ■ valproate
 ■ lithium  ■ zolpidem

*Always read the primary literature before using anything in 
this section.
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Simple guidance on the usage of antipsychotics is to consider the history of a patient, 
their previous diagnosis and previous response to antipsychotic treatment, and the like-
lihood that non‐compliance precipitated stupor. It needs to be noted that physical 
health problems, as in the examples listed above, can present as a catatonia‐like clinical 
picture warranting treatment of the underlying medical condition. Avoid antipsychotics 
where there are clear signs of NMS, especially where stupor develops during treatment 
with antipsychotics and muscle rigidity is accompanied by autonomic instability. Where 
NMS can be ruled out and stupor occurs in the context of non‐compliance with antip-
sychotic treatment, early re‐establishment of antipsychotics is recommended. This is 
particularly important where stupor represents a withdrawal syndrome (as commonly 
seen with clozapine).
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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 
antipsychotics block cardiac potassium channels and are linked to prolongation of the 
cardiac QT interval, a risk factor for the ventricular arrhythmia torsade de pointes, 
which is often fatal. Case‐control studies have suggested that the use of most antipsy-
chotics is associated with an increase in the rate of sudden cardiac death.1–7 This risk 
is  probably a result of the arrhythmogenic potential of antipsychotics8,9 although 
 schizophrenia itself may be associated with QT prolongation.10 Overall risk is probably 
dose‐related and, although the absolute risk is low, it is substantially higher than the, 
say, risk of fatal agranulocytosis with clozapine.8

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 interrater reliability in QT measurement of up to 20 msec.11 Self‐reading, 
 computerised ECG devices are available and to some extent compensate for some lack 
of expertise, but different models use different algorithms and different correction for-
mulae.12 In addition, ECG machines may not be as readily available in all clinical areas 
as they are in general medicine. Also, time for ECG determination may not be available 
in many areas (e.g. out‐patients). Lastly, ECG determination may be difficult to perform 
in acutely disturbed, physically uncooperative patients.

ECG monitoring is essential for all patients prescribed antipsychotics. An estimate of 
QTC interval should be made on admission to in‐patient units (note that this is recom-
mended in the NICE schizophrenia guideline13) and at least 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 torsade de pointes and of increased cardiac 
mortality14. Different correction factors and methods may give markedly different 
values.15

 ■ The QT interval broadly reflects the duration of cardiac repolarisation. Lengthening 
of repolarisation duration induces heterogeneity of electrical phasing in different ven-
tricular structures (dispersion), which in turn allows the emergence of early after 
depolarisations (EADs) which may provoke ventricular extrasystole and torsade de 
pointes.

 ■ 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 (440 msec for men; 470 msec for 
women), although there are well‐known exceptions which appear to disprove this 
theory16 (some drugs prolong QT without increasing dispersion). Rather stronger 
evidence links QTc values over 500 msec to a clearly increased risk of arrhythmia.17 
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QT intervals of >650 msec may be more likely than not to induce torsades.18 Despite 
some uncertainties, QTc determination remains an important measure in estimating 
risk of arrhythmia and sudden death.

 ■ QTc measurements and evaluation are complicated by:

 ■ difficulty in determining the end of the T wave, particularly where U waves are 
present (this applies both to manual and self‐reading ECG machines)

 ■ normal physiological variation in QTc interval: QT varies with gender, time of day, 
food intake, alcohol intake, menstrual cycle, ECG lead, etc15,16

 ■ 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.15,16

other Ecg changes

Other reported antipsychotic‐induced changes include atrial fibrillation, giant P waves, 
T‐wave changes and heart block.16

Quantifying risk

Drugs are categorised in Table 2.23 according to data available on their effects on the 
cardiac QTc interval (as reported; mostly using Bazett’s correction formula). ‘No‐effect’ 
drugs are those with which QTc prolongation has not been reported either at  therapeutic 

table 2.23 Effects of antipsychotics on QTc15,16,22–45

no effect Low effect Moderate effect high effect unknown effect

Aripiprazole* Asenapine Amisulpride‡ Any intravenous antipsychotic Loxapine

Lurasidone Clozapine Chlorpromazine Pimozide Pipotiazine

Flupentixol Haloperidol Sertindole Trifluoperazine

Fluphenazine

Perphenazine

Prochlorperazine

Iloperidone

Levomepromazine

Melperone

Any drug or combination of 
drugs used in doses exceeding 
recommended maximum

Zuclopenthixol

Olanzapine† Quetiapine

Paliperidone Ziprasidone

Risperidone

Sulpiride

*One case of torsades de pointes reported.46

†Isolated cases of QTc prolongation26,47 and has effects on cardiac ion channel, IKr,
48 other data suggest no effect on 

QTC.16,24,25,49

‡Torsades de pointes common in overdose.18
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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 
(<10 msec) have been observed at clinical doses. ‘Moderate‐effect’ drugs are those which 
have been observed to prolong QTc by >10 msec on average when given at normal 
 clinical doses or where ECG monitoring is officially recommended in some circum-
stances. ‘High‐effect’ drugs are those for which extensive average QTc prolongation 
(usually >20 msec at normal clinical doses).

Note that, as outlined above, effect on QTc may not necessarily equate directly to 
risk of torsade de pointes or sudden death,19 although this is often assumed. (A good 
example here is ziprasidone – a drug with a moderate effect on QTc but with no  evidence 
of cardiac toxicity.20) Note also that categorisation is inevitably approximate given the 
problems associated with QTc measurements. Lastly, keep in mind that differences in 
the effects of different antipsychotics on the QT interval rarely reach statistical signifi-
cance even in meta‐analyses.21

other risk factors

A number of physiological/pathological factors are associated with an increased 
risk of QT changes and of arrhythmia (Table 2.24) and many non‐psychotropic 
drugs are linked to QT prolongation (Table  2.25). These additional risk factors 
seem almost always to be present in cases of antipsychotic‐induced torsades de 
pointes.50

table 2.24 Physiological risk factors for QTc prolongation and arrhythmia

Factor Symptom

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

Hypokalaemia‐related QTc prolongation is more commonly observed in 
acute psychotic admissions.51 Also, be aware that there are number of 
physical and genetic factors which may not be discovered on routine 
examination but which probably predispose patients to arrhythmia.52,53
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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 pre-
scribed antipsychotic that is associated with a moderate or high risk of QTc prolonga-
tion or of newly prescribed combined antipsychotics. See Table 2.26 for the management 
of QT prolongation in patients receiving antipsychotic drugs.

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.

table 2.25 Non‐psychotropics associated with QT prolongation

drug class drug

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

Beta‐2 agonists and sympathomimetics may provoke torsade de 
pointes in patients with prolonged QTc.
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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 
relevant sections for discussion of these problems.

Summary

 ■ In the absence of conclusive data, assume all antipsychotics are linked to sudden car-
diac 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 moder-
ate/high risk antipsychotic.
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dyslipidaemia

Morbidity and mortality from cardiovascular disease are higher in people with 
schizophrenia than in the general population.1 Dyslipidaemia is an established risk 
factor for cardiovascular disease along with obesity, hypertension, smoking, diabetes 
and sedentary lifestyle. The majority of patients with schizophrenia have several of 
these risk factors and can be considered at ‘high risk’ of developing cardiovascular 
disease. Dyslipidaemia is treatable and intervention is known to reduce morbidity 
and mortality.2 Aggressive treatment is particularly important in people with diabe-
tes, the prevalence of which is increased two- to three‐fold over population norms in 
people with schizophrenia (see section on ‘Diabetes and impaired glucose tolerance’ 
in this chapter).

Effect of antipsychotic drugs on lipids

First-generation antipsychotics

Phenothiazines are known to be associated with increases in triglycerides and low‐
density lipoprotein (LDL) cholesterol and decreases in high‐density lipoprotein (HDL)3 
cholesterol, but the magnitude of these effects is poorly quantified.4 Haloperidol seems 
to have minimal effect on lipid profiles.3

Second-generation antipsychotics

Although there are relatively more data pertaining to some atypicals, they are derived 
from a variety of sources and are reported in different ways, making it difficult to com-
pare drugs directly. While cholesterol levels can rise, the most profound effect of these 
drugs seems to be on triglycerides. Raised triglycerides are in general, associated with 
obesity and diabetes. From the available data, olanzapine5 would seem to have the 
greatest propensity to increase lipids, and quetiapine and risperidone moderate propen-
sity.6,7 Aripiprazole, lurasidone and ziprasidone have minimal adverse effect on blood 
lipids5,8–12 and may even modestly reverse dyslipidaemias associated with previous antipsy-
chotics.12–14 Iloperidone causes some weight gain but may not adversely affect cholesterol 
or triglycerides.15

Olanzapine has been shown to increase triglyceride levels by 40% over the short 
(12 weeks) and medium (16 months) term.16,17 Levels may continue to rise for up to a 
year.18 Up to two‐thirds of olanzapine‐treated patients have raised triglycerides19 and just 
under 10% may develop severe hypertriglyceridaemia.20 While weight gain with olan-
zapine is generally associated with both increases in cholesterol17,21 and triglycerides,20 
severe hypertriglyceridaemia can occur independently of weight gain.20 In one study, 
patients treated with olanzapine and risperidone gained a similar amount of weight, but in 
olanzapine patients serum triglyceride levels increased by four times as much (80 mg/dL) 
as in risperidone patients (20 mg/dL).20 Quetiapine22 seems to have more modest effects 
than olanzapine, although data are conflicting.23

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 
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hyperlipidaemia than controls and three times more likely to develop hyperlipidaemia 
than patients receiving typical antipsychotics.24 Risperidone‐treated patients could not 
be distinguished from controls.

Clozapine

Mean triglyceride levels have been shown to double and cholesterol levels to increase 
by at least 10% after 5 years’ treatment with clozapine.25 Patients treated with clozap-
ine have triglyceride levels that are almost double those of patients who are treated with 
FGA drugs.26,27 Cholesterol levels are also increased.5

Particular care should be taken before prescribing clozapine or olanzapine for 
patients who are obese, diabetic or known to have pre‐existing hyperlipidaemia.28

Screening

All patients should have their lipids measured at baseline, 3 months after starting treat-
ment with a new antipsychotic, 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 triglycerides can increase dramatically.29 In practice, 
dyslipidaemia is widespread in patients taking long‐term antipsychotics irrespective 
of drug prescribed or of diagnosis.30–32 Screening for this potentially serious side‐effect of 
antipsychotics is not yet routine in clinical practice,33 but is strongly recommended by 
NICE.34

Severe hypertriglyceridemia (fasting level of >5 mmol/L) is a risk factor for pancrea-
titis. Note that antipsychotic‐induced dyslipidaemia can occur independent of weight 
gain.35

treatment of dyslipidaemia

If moderate to severe hyperlipidaemia develops during antipsychotic treatment, a switch 
to another antipsychotic 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.36 This may hold true with other switching regimens but 
data are scarce.37 Aripiprazole (or ziprasidone outside the UK) seems at present to be 
the treatment of choice in those with prior antipsychotic‐induced dyslipidaemia.14,38

Patients with raised cholesterol may benefit from dietary advice, lifestyle changes 
and/or treatment with statins.39 Statins seem to be effective in this patient group but 
interactions are possible.40 Risk tables and treatment guidelines can be found in the 
British National Formulary (BNF). Evidence supports the treatment of cholesterol 
 concentrations as low as 4 mmol/L in high‐risk patients41 and this is the highest level 
recommended by NICE for secondary prevention of cardiovascular events.42 NICE 
makes no recommendations on target levels for primary prevention but recent advice 
promotes the use of statins for anyone with a >10% ten year risk of cardiovascular 
disease.42 Coronary heart disease and stroke risk can be reduced by one‐third by 
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reducing cholesterol to as low as 3.5 mmol/L.2 When triglycerides alone are raised, diets 
low in saturated fats, and the taking of fish oil and fibrates are effective treatments18,43 
although there is no proof that mortality is reduced. Such patients should be screened 
for impaired glucose tolerance and diabetes.

The recommended procedure for monitoring lipid levels in patients on antipsychotics 
is summarised in Table 2.27.
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diabetes and impaired glucose tolerance

Schizophrenia

Schizophrenia is associated with relatively high rates of insulin resistance and  diabetes1,2 – 
an observation that predates the discovery and widespread use of antipsychotics.3–5 Lifestyle 
interventions (lower weight, more activity) are effective in  preventing diabetes6 and should 
be considered for all people with a diagnosis of schizophrenia.

Antipsychotics

Data relating to diabetes and antipsychotic use are numerous but less than perfect.7–10 
The main problem is that incidence and prevalence studies assume full or uniform 
screening for diabetes. Neither assumption is likely to be correct.7 Many studies do not 
account for other factors affecting risk of diabetes.10 Small differences between drugs 
are therefore difficult to substantiate but may in any case be ultimately unimportant: 
risk is probably increased for all those with schizophrenia receiving any antipsychotic.

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.11 Insulin resistance may occur in the absence of weight gain.12

First-generation antipsychotics

Phenothiazine derivatives have long been associated with impaired glucose tolerance 
and diabetes.13 Diabetes prevalence rates were reported to have substantially increased 
following the introduction and widespread use of FGA drugs.14 The prevalence of 
impaired glucose tolerance seems to be higher with aliphatic phenothiazines than with 
fluphenazine or haloperidol.15 Hyperglycaemia has also been reported with other 
 conventional drugs, such as loxapine,16 and other data confirm an association with 
haloperidol.17 Some studies even suggest that FGAs are no different from SGAs in their 
propensity to cause diabetes,18,19 whereas others suggest a modest but statistically 
 significant excess incidence of diabetes with SGAs.20

Second-generation antipsychotics

Clozapine

Clozapine is strongly linked to hyperglycaemia, impaired glucose tolerance and diabetic 
ketoacidosis.21 The risk of diabetes appears to be higher with clozapine than with other 
SGAs and conventional drugs, especially in younger patients,22–25 although this is not a 
consistent finding.26,27

As many as one‐third of patients might develop diabetes after 5 years of treatment.28 
Many cases of diabetes are noted in the first 6 months of treatment and some occur 
within 1 month,29 some only after many years.27 Death from ketoacidosis has also been 
reported.29 Diabetes associated with clozapine is not necessarily linked to obesity or 
to family history of diabetes,21,30 although these factors greatly increase the risk of devel-
oping diabetes on clozapine.31
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Clozapine appears to increase plasma levels of insulin in a clozapine level‐dependent 
fashion.32,33 It has been shown to be more likely than FGAs to increase plasma glucose 
and insulin following oral glucose challenge.34 Testing for diabetes is essential given the 
high prevalence of diabetes in people receiving clozapine.35

Olanzapine

As with clozapine, olanzapine has been strongly linked to impaired glucose tolerance, 
diabetes and diabetic ketoacidosis.36 Olanzapine and clozapine appear to directly induce 
insulin resistance.37,38 Risk of diabetes has also been reported to be higher with olanzap-
ine than with FGA drugs,39 again with a particular risk in younger patients.23 The time 
course of development of diabetes has not been established but impaired  glucose toler-
ance seems to occur even in the absence of obesity and family history of diabetes.21,30 
Olanzapine is probably more diabetogenic than risperidone.40–44 Olanzapine is also 
associated with plasma levels of glucose and insulin higher than those seen with FGAs 
(after oral glucose load).34,45

Risperidone

Risperidone has been linked, mainly in case reports, to impaired glucose tolerance,46 
diabetes47 and ketoacidosis.48 The number of reports of such adverse effects is substan-
tially smaller than with either clozapine or olanzapine.49 At least one study has  suggested 
that changes in fasting glucose are significantly less common with risperidone than with 
olanzapine40 but other studies have detected no difference.50

Risperidone seems no more likely than FGA drugs to be associated with diabetes,23,39,41 
although there may be an increased risk in patients under 40 years of age.23 Risperidone 
has, however, been observed adversely to affect fasting glucose and plasma glucose 
(following glucose challenge) compared with levels seen in healthy volunteers (but not 
compared with patients taking conventional drugs).34

Quetiapine

Like risperidone, quetiapine has been linked to cases of new‐onset diabetes and 
 ketoacidosis.51,52 Again, the number of reports is much lower than with olanzapine or 
clozapine. Quetiapine appears to be more likely than FGA drugs to be associated with 
diabetes.23,53 Two studies showed quetiapine to be equal to olanzapine in incidence of 
diabetes.50,54 Risk with quetiapine may be dose‐related, with daily doses of 400 mg or 
more being clearly linked to changes in HbA1C.55

Other SGAs

Amisulpride appears not to elevate plasma glucose56 and seems not to be associated with 
diabetes.57 There is one reported case of ketoacidosis occurring in a patient given the 
closely related sulpiride.58 Data for aripiprazole59–62 and ziprasidone63,64 suggest that 
 neither drug alters glucose homeostasis. Aripiprazole may even reverse diabetes caused 
by other drugs65 (although ketoacidosis has been reported with aripiprazole66–68). A large 
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case‐control study has confirmed that neither amisulpride nor aripiprazole increase the 
risk of diabetes.69 These three drugs (amisulpride, aripiprazole and ziprasidone) are cau-
tiously recommended for those with a history of or predisposition to diabetes mellitus 
or as an alternative to other antipsychotics known to be diabetogenic. Limited data sug-
gest neither lurasidone70 nor asenapine71,72 has any effect on glucose homeostasis.

predicting antipsychotic‐related diabetes

Risk of diabetes is increased to a much greater extent in younger adults than in the 
elderly73 (in which antipsychotics may show no increased risk74). First‐episode patients 
seem particularly prone to the development of diabetes when given a variety of antipsy-
chotics.75–77 During treatment, rapid weight gain and a rise in plasma triglycerides seem 
to predict the development of diabetes.78

Monitoring

Diabetes is a growing problem in western society and has a strong association with 
obesity, (older) age, (lower) educational achievement and certain racial groups.79,80 
Diabetes markedly increases cardiovascular mortality, largely as a consequence of 
 atherosclerosis.81 Likewise, the use of antipsychotics also increases cardiovascular mor-
tality.82–84 Intervention to reduce plasma glucose levels and minimise other risk factors 
(obesity, hypercholesterolaemia) is therefore essential.85

There is no clear consensus on diabetes‐monitoring practice for those receiving antipsy-
chotics86 and recommendations in formal guidelines vary considerably.87 Given the previous 
known parlous state of testing for diabetes in the UK7,88,89 and elsewhere90,91 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 (Table 2.28).

Ideally, though, all patients should have oral glucose tolerance tests (OGTT) performed 
as this is the most sensitive method of detection.92 Fasting plasma glucose (FPG) tests are 
less sensitive but recommended.93 Any abnormality in FPG should provoke an OGTT. 

table 2.28 Recommended monitoring for diabetes in patients receiving antipsychotic drugs

time ideally Minimum

Baseline OGTT or FPG
HbA

1C if fasting not possible
Urine glucose
RPG

continuation All drugs: OGTT or FPG + HbA1C every 12 months
For clozapine and olanzapine or if other risk factors 
present: OGTT or FPG after one month, then every 
4–6 months
For on‐going regular screening, HbA1C is a suitable 
test. Note that this test is not suitable for detecting 
short‐term change

Urine glucose or RPG every 12 
months, with symptom monitoring

FPG, fasting plasma glucose; OGTT, oral glucose tolerance tests; RPG, random plasma glucose.
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Fasting tests are often difficult to obtain in acutely ill, disorganised patients so meas-
urement of random plasma glucose or glycosylated haemoglobin (HbA1C) may also be 
used (fasting not required). HbA1C is now recognised as a useful tool in detecting and 
monitoring diabetes.94 Frequency of monitoring should then be determined by physical 
factors (e.g. weight gain) and known risk factors (e.g. family history of diabetes, lipid 
abnormalities, smoking status). The absolute minimum is yearly testing for diabetes for 
all patients. 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 a drug of low or minimal risk of diabetes is often effective in reversing 
changes in glucose tolerance. In this respect the most compelling evidence is for switch-
ing to aripiprazole95,96 but also to ziprasidone.96 Standard anti‐diabetic treatments are 
otherwise recommended. Pioglitazone97 may have particular benefit but note the hepa-
totoxic potential of this drug.

The overall risk of impaired glucose tolerance and diabetes for different  antipsychotics 
is summarised in Table 2.29.
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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 4 kg, 
one will develop hypertension over the next 10 years.1 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.

 ■ 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 information below relates to the 
pharmacological mechanism behind this and the antipsychotic drugs that are most 
implicated.

Postural hypotension is commonly associated with antipsychotic drugs that are antago-
nists at postsynaptic α1-adrenergic receptors. Examples include clozapine, chlorproma-
zine, quetiapine and risperidone. Some antipsychotics are also antagonists at pre‐synaptic 
α2-adrenergic receptors; this can lead to increased release of norepinephrine, increased 
vagal activity and vasoconstriction. As all antipsychotics that are antagonists at α2- 
receptors are also antagonists at α1-receptors, the end result for any given patient can 
be difficult to predict, but for a very small number the result can be hypertension. Some 
antipsychotics are more commonly implicated than others, but individual patient fac-
tors are undoubtedly also important.

Receptor binding studies have demonstrated that clozapine, olanzapine and risperi-
done have the highest affinity for α2-adrenergic receptors2 so it might be predicted that 
these drugs would be most likely to cause hypertension. Most case reports implicate 
clozapine3–9 with some clearly describing normal blood pressure before clozapine was 
introduced, a sharp rise during treatment and return to normal when clozapine was 
discontinued. Blood pressure has also been reported to rise again on re‐challenge and 
increased plasma catecholamines have been noted in some cases. Case reports also 
implicate aripiprazole,10–13 sulpiride,14 risperidone,8 quetiapine8 and ziprasidone.15

Data available through the Medical and Healthcare Products Regulatory Agency 
(MHRA) yellow card system indicate that clozapine is the antipsychotic drug most 
associated with hypertension. There are a very small number of reports with aripipra-
zole, olanzapine, quetiapine and risperidone.16 The timing of the onset of hypertension 
in these reports with respect to antipsychotic initiation is unknown, and likely to be 
variable.

In long‐term treatment, hypertension is seen in around 30–40% of patients regard-
less of antipsychotic prescribed.17 A recent cross‐sectional study found an increased 
risk of hypertension only for perphenazine,18 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 antipsychotic.8 It is 
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also (theoretically) possible that α2 antagonism may be at least partially  responsible for 
clozapine‐induced tachycardia and nausea.19

Treatment of antipsychotic‐associated hypertension should follow standard  protocols. 
There is specific evidence for the efficacy of valsartan and telmisartan in antipsychotic‐
related hypertension.20
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hyponatraemia

Hyponatraemia can occur in the context of the following.

 ■ Water intoxication where water consumption exceeds the maximal renal clearance 
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 approximately 5%.1,2 A longitudinal study found that 10% of severely ill patients 
with a diagnosis of schizophrenia had episodic hyponatraemia secondary to fluid 
overload.3 The primary aetiology is poorly understood. It has been postulated that it 
may be driven, at least in part, by an extreme compensatory response to the anticho-
linergic side‐effects of antipsychotic drugs.4

 ■ 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 has been estimated to be 
as high as 11% in acutely ill psychiatric patients.5 Risk factors for antidepressant‐
induced SIADH (increasing age, female gender, medical co‐morbidity and polyphar-
macy) seem to be less relevant in the population of patients treated with antipsychotic 
drugs.6 SIADH usually develops in the first few weeks of treatment with the offending 
drug. Case reports and case series implicate phenothiazines, haloperidol, pimozide, 
risperidone, quetiapine, olanzapine, aripiprazole and clozapine.6–9 A systematic review10 
and a case‐control study11 each suggested a clear increase in risk of hyponatraemia 
with antipsychotics. Another review12 confirmed that drug‐induced hyponatraemia is 
associated with concentrated urine and suggested that an antipsychotic 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%13 
and 26.1%14 of patients. It is assumed the true figure is somewhere between these 
two extremes. Desmopressin use (for clozapine‐induced enuresis) can also result in 
hyponatraemia.15

 ■ 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.

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 deisrable for all those receiving antipsychotics. Signs 
of confusion or lethargy should provoke thorough diagnostic analysis, including plasma 
sodium determination and urine osmolality.

Standard treatments for antipsychotic‐induced hyponatraemia are summarised in 
Table 2.30. Recently introduced drugs such as tolvaptan,23 a so‐called vaptan (non‐ 
peptide arginine‐vasopression antagonist – also known as aquaretics because they 
induce a highly hypotonic diuresis24), show promise in the treatment of hyponatraemia 
of varying aetiology, including that caused by drug‐related SIADH.
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table 2.30 Treatment of antipsychotic‐induced hyponatraemia

cause of hyponatraemia Antipsychotic drugs implicated treatment4,5

Water intoxication
(serum and urine osmolality 
low)

Only very speculative evidence to 
support drugs as a cause
Core part of illness in a minority of 
patients (e.g. psychotic polydipsia)

 ■ Fluid restriction with careful monitoring 
of serum sodium, particularly diurnal 
variation (Na drops as the day 
progresses). Refer to specialist medical 
care if Na < 125 mmol/L. Note that the 
use of IV saline to correct hyponatraemia 
has been reported to precipitate 
rhabdomyolysis16

 ■ Consider treatment with clozapine: 
shown to increase plasma osmolality into 
the normal range and increase urine 
osmolality (not usually reaching the 
normal range).17 These effects are 
consistent with reduced fluid intake. 
This effect is not clearly related to 
improvements in mental state18

 ■ There are both6 positive and negative 
reports for olanzapine19 and risperidone20 
and one positive case report for 
quetiapine.21 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 patients22

 ■ demeclocycline should not be used 
(exerts its effect by interfering with ADH 
and increasing water excretion, already 
at capacity in these patients)

SIADH
(serum osmolality low; urine 
osmolality relatively high)

All antipsychotic drugs  ■ If mild, fluid restriction with careful 
monitoring of serum sodium. Refer to 
specialist medical care if Na < 125 mmol/L

 ■ Switching to a different antipsychotic 
drug. There are insufficient data 
available to guide choice. Be aware that 
cross‐sensitivity may occur (the individual 
may be predisposed and the choice of 
drug relatively less important)

 ■ Consider demeclocycline (see formal 
prescribing instruction for details)

 ■ Lithium may be effective6 but is a 
potentially toxic drug. Remember that 
hyponatraemia predisposes to lithium 
toxicity

ADH, antidiuretic hormone; IV, intravenous; SIADH, syndrome of inappropriate antidiuretic hormone.
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hyperprolactinaemia

Dopamine inhibits prolactin release and so dopamine antagonists can be expected to 
increase prolactin plasma levels. All antipsychotics cause measurable changes in 
 prolactin but some do not increase prolactin above the normal range at standard doses. 
These drugs are asenapine, clozapine, olanzapine, quetiapine, lurasidone, aripiprazole 
and ziprasidone.1–6 Even with these drugs (particularly olanzapine and ziprasidone), 
raised prolactin and prolactin‐related symptoms are occasionally reported.7–10 
Aripiprazole usually decreases plasma prolactin.11 With all drugs, the degree of prolactin 
elevation is probably dose‐related,12 and for most the threshold activity (D2 occupancy) 
for increased prolactin is very close to that of therapeutic efficacy.13

Hyperprolactinaemia is often superficially asymptomatic (that is, the patient does not 
spontaneously report problems) and there is some evidence that hyperprolactinaemia 
does not affect subjective quality of life.14 Nonetheless, persistent elevation of plasma 
prolactin is associated with a number of adverse consequences. These include sexual 
dysfunction15–18 (but note that other pharmacological activities also give rise to sexual 
dysfunction), reductions in bone mineral density,19–22 menstrual disturbances,2,23 breast 
growth and galactorrhoea,23 suppression of the hypothalamic‐pituitary-gonadal axis24 
and a possible increase in the risk of breast cancer.2,25–27

Monitoring

All patients should have a prolactin level measured before starting any antipsychotic 
known to be associated with raised prolactin. This gives a baseline measure against 
which any change can be gauged. At 3 months, all patients should be asked about 
 prolactin‐related symptoms (sexual dysfunction, amenorrhoea, etc.). If hyperprolacti-
naemia is suspected, another prolactin level should be obtained. Where prolactin is high 
and the patient is symptomatic, switching to an antipsychotic that is less likely to raise 
prolactin (see Box 2.1) should be considered. Where prolactin is high but the patient is 
not symptomatic, the clinical implications of the test results should be discussed with 
the patient and a joint decision taken on whether to continue current treatment with 
annual monitoring or switch to another antipsychotic.

Prolactin‐elevating drugs (amisulpride, sulpiride, risperidone, paliperidone, FGAs) 
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.

Box 2.1 Established antipsychotics not usually 
associated with hyperprolactinaemia

 ■ Aripiprazole ■ Olanzapine
 ■ Asenapine ■ Quetiapine
 ■ Clozapine ■ Ziprasidone
 ■ Lurasidone



134 The Maudsley Prescribing Guidelines in Psychiatry

C
h

a
pt

er
 2

Long‐term use of prolactin‐elevating drugs should probably be avoided in young 
women, given the possible increased risk of breast cancer and the known risk of 
decreased bone mineral density.

prolactin concentration interpretation28

 ■ Take blood sample at least 1 hour after waking or eating.
 ■ Minimise stress during venepuncture (stress elevates plasma prolactin).
 ■ Treatment of hyperprolactinaemia depends more on symptoms and long‐term risk 
than on measured plasma level.

Normal Women 0–25 ng/mL ~0–530 mIU/L

Men 0–20 ng/mL ~0–424 mIU/L

 ■ Need systematic assessment of prolactin‐related side‐effects and discussion of clinical 
consequences of prolonged raised prolactin if prolactin concentration 25–118 ng/mL 
(530–2500 mIU/L)

 ■ Need referral for tests to rule out prolactinoma if prolactin concentration >118 ng/
mL (>2500 mIU/L)

Symptoms (reduced libido, infertility) are usually seen with prolactin levels are above 
31–50 ng/mL (~660–1060 mIU/L). When levels exceed 100 ng/mL (~2120 mIU/L) there 
is usually galactorrhoea and amenorrhoea.29

treatment

For most patients with symptomatic hyperprolactinaemia, a switch to a non prolactin‐
elevating drug (see Box 2.1) is the first choice.2,18,30,31 (Limited data32–34 suggest  asenapine 
and lurasidone have minimal effects on prolactin.) An alternative is to add aripiprazole 
to existing treatment35–39 – hyperprolactinaemia and related symptoms are reported to 
improve fairly promptly following the addition of aripiprazole. The effect of co‐admin-
istered aripiprazole on prolactin is dose‐dependent: 3 mg/day is effective but 6 mg/day 
more so. Higher doses appear unnecessary.40 When switching, symptoms tend to resolve 
slowly and symptom severity does not always reflect prolactin changes.30 Genetic 
 differences may play a part.41 Where aripiprazole augmentation has been  successful, 
consideration should be given to slowly reducing the dose of the antipsychotic respon-
sible for raising prolactin, with the aim of maintaining the patient on aripiprazole as the 
sole antipsychotic. Only if this strategy fails should long‐term combined antipsychotics 
be considered.

For patients who need to remain on a prolactin‐elevating antipsychotic and who 
 cannot tolerate aripiprazole, dopamine agonists may be effective.3,42,43 Amantadine, car-
bergoline and bromocriptine have all been used, but each has the potential to worsen 
psychosis (although this has not been reported in trials). A herbal remedy – Peony 
Glycyrrhiza Decoction – has also been shown to be effective.44



Schizophrenia 135

C
h

a
pt

er
 2

references
1. David SR et al. The effects of olanzapine, risperidone, and haloperidol on plasma prolactin levels in patients with schizophrenia. Clin Ther 

2000; 22:1085–1096.

2. Haddad PM et al. Antipsychotic‐induced hyperprolactinaemia: mechanisms, clinical features and management. Drugs 2004; 

64:2291–2314.

3. Hamner MB et al. Hyperprolactinaemia in antipsychotic‐treated patients: guidelines for avoidance and management. CNS Drugs 1998; 

10:209–222.

4. Bushe C et al. Comparison of metabolic and prolactin variables from a six‐month randomised trial of olanzapine and quetiapine in schizo-

phrenia. J Psychopharmacol 2010; 24:1001–1009.

5. Byerly MJ et al. Effects of aripiprazole on prolactin levels in subjects with schizophrenia during cross‐titration with risperidone or olanzapine: 

Analysis of a randomized, open‐label study. Schizophr Res 2009; 107:218–222.

6. Leucht S et al. Comparative efficacy and tolerability of 15 antipsychotic drugs in schizophrenia: a multiple‐treatments meta‐analysis. Lancet 

2013; 382:951–962.

7. Melkersson K. Differences in prolactin elevation and related symptoms of atypical antipsychotics in schizophrenic patients. J Clin Psychiatry 

2005; 66:761–767.

8. Kopecek M et al. Ziprasidone‐induced galactorrhea: a case report. Neuro Endocrinol Lett 2005; 26:69–70.

9. Buhagiar K et al. Quetiapine‐Induced Hyperprolactinemic Galactorrhea in an Adolescent Male. German J Psychiatry 2006; 9:118–120.

10. Johnsen E et al. Antipsychotic‐induced hyperprolactinemia: a cross‐sectional survey. J Clin Psychopharmacol 2008; 28:686–690.

11. Suzuki Y et al. Differences in plasma prolactin levels in patients with schizophrenia treated on monotherapy with five second‐generation 

antipsychotics. Schizophr Res 2013; 145:116–119.

12. Staller J. The effect of long‐term antipsychotic treatment on prolactin. J Child Adolesc Psychopharmacol 2006; 16:317–326.

13. Tsuboi T et al. Hyperprolactinemia and estimated dopamine D2 receptor occupancy in patients with schizophrenia: analysis of the CATIE 

data. Prog Neuropsychopharmacol Biol Psychiatry 2013; 45:178–182.

14. Kaneda Y. The impact of prolactin elevation with antipsychotic medications on subjective quality of life in patients with schizophrenia. Clin 

Neuropharmacol 2003; 26:182–184.

15. 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.

16. Smith S. Effects of antipsychotics on sexual and endocrine function in women: implications for clinical practice. J Clin Psychopharmacol 

2003; 23:S27–S32.

17. Spollen JJ, III et al. Prolactin levels and erectile function in patients treated with risperidone. J Clin Psychopharmacol 2004; 24:161–166.

18. 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.

19. Becker D et al. Risperidone, but not olanzapine, decreases bone mineral density in female premenopausal schizophrenia patients. J Clin 

Psychiatry 2003; 64:761–766.

20. Meaney AM et al. Reduced bone mineral density in patients with schizophrenia receiving prolactin raising anti‐psychotic medication. 

J Psychopharmacol 2003; 17:455–458.

21. Meaney AM et al. Effects of long‐term prolactin‐raising antipsychotic medication on bone mineral density in patients with schizophrenia. 

Br J Psychiatry 2004; 184:503–508.

22. Kishimoto T et al. Antipsychotic‐induced hyperprolactinemia inhibits the hypothalamo‐pituitary-gonadal axis and reduces bone mineral 

density in male patients with schizophrenia. J Clin Psychiatry 2008; 69:385–391.

23. Wieck A et al. Antipsychotic‐induced hyperprolactinaemia in women: pathophysiology, severity and consequences. Selective literature review. 

Br J Psychiatry 2003; 182:199–204.

24. Smith S et al. The effects of antipsychotic‐induced hyperprolactinaemia on the hypothalamic‐pituitary-gonadal axis. J Clin Psychopharmacol 

2002; 22:109–114.

25. Halbreich U et al. Are chronic psychiatric patients at increased risk for developing breast cancer? Am J Psychiatry 1996; 153:559–560.

26. Wang PS et al. Dopamine antagonists and the development of breast cancer. Arch Gen Psychiatry 2002; 59:1147–1154.

27. Harvey PW et al. Adverse effects of prolactin in rodents and humans: breast and prostate cancer. J Psychopharmacol 2008; 22:20–27.

28. Walters J et al. Clinical questions and uncertainty--prolactin measurement in patients with schizophrenia and bipolar disorder. 

J Psychopharmacol 2008; 22:82–89.

29. Serri O et al. Diagnosis and management of hyperprolactinemia. CMAJ 2003; 169:575–581.

30. Duncan D et al. Treatment of psychotropic‐induced hyperprolactinaemia. Psychiatr Bull 1995; 19:755–757.

31. Anghelescu I et al. Successful switch to aripiprazole after induction of hyperprolactinemia by ziprasidone: a case report. J Clin Psychiatry 

2004; 65:1286–1287.

32. McIntyre RS et al. Asenapine in the treatment of acute mania in bipolar I disorder: a randomized, double‐blind, placebo‐controlled trial. J 

Affect Disord 2010; 122:27–38.

33. Stahl SM et al. Effectiveness of lurasidone for patients with schizophrenia following 6 weeks of acute treatment with lurasidone, olanzapine, 

or placebo: a 6-month, open‐label, extension study. J Clin Psychiatry 2013; 74:507–515.

34. McEvoy JP et al. Effectiveness of lurasidone in patients with schizophrenia or schizoaffective disorder switched from other antipsychotics: a 

randomized, 6-week, open‐label study. J Clin Psychiatry 2013; 74:170–179.



136 The Maudsley Prescribing Guidelines in Psychiatry

C
h

a
pt

er
 2

35. Shim JC et al. Adjunctive treatment with a dopamine partial agonist, aripiprazole, for antipsychotic‐induced hyperprolactinemia: a placebo‐

controlled trial. Am J Psychiatry 2007; 164:1404–1410.

36. Lorenz RA et al. Resolution of haloperidol‐induced hyperprolactinemia with aripiprazole. J Clin Psychopharmacol 2007; 27:524–525.

37. Lu ML et al. Time course of the changes in antipsychotic‐induced hyperprolactinemia following the switch to aripiprazole. Prog 

Neuropsychopharmacol Biol Psychiatry 2008; 32:1978–1981.

38. Mir A et al. Change in sexual dysfunction with aripiprazole: a switching or add‐on study. J Psychopharmacol 2008; 22:244–253.

39. van KM et al. Preliminary report: a naturalistic study of the effect of aripiprazole addition on risperidone‐related hyperprolactinemia in 

patients treated with risperidone long‐acting injection. J Clin Psychopharmacol 2011; 31:126–128.

40. Yasui‐Furukori N et al. Dose‐dependent effects of adjunctive treatment with aripiprazole on hyperprolactinemia induced by risperidone in 

female patients with schizophrenia. J Clin Psychopharmacol 2010; 30:596–599.

41. Young RM et al. Prolactin levels in antipsychotic treatment of patients with schizophrenia carrying the DRD2*A1 allele. Br J Psychiatry 

2004; 185:147–151.

42. Duncan D et al. Treatment of psychotropic‐induced hyperprolactinaemia. Psychiatr Bull 1995; 19:755–757.

43. Cavallaro R et al. Cabergoline treatment of risperidone‐induced hyperprolactinemia: a pilot study. J Clin Psychiatry 2004; 65:187–190.

44. Yuan HN et al. A randomized, crossover comparison of herbal medicine and bromocriptine against risperidone‐induced hyperprolactinemia 

in patients with schizophrenia. J Clin Psychopharmacol 2008; 28:264–370.



Schizophrenia 137

C
h

a
pt

er
 2

Sexual dysfunction

Primary sexual disorders are common, although reliable normative data are lacking.1 
Physical illness, psychiatric illness, substance misuse and prescribed drug treatment can 
all cause sexual dysfunction.2 It has been estimated that 50–60% of people with schizo-
phrenia have problems with sexual dysfunction compared with 30% of the general 
population,3 but note that in both groups reported prevalence rates vary depending on 
the method of data collection (low numbers with spontaneous reports, increasing with 
confidential questionnaires and further still with direct questioning2). In one study of 
patients with psychosis, 37% spontaneously reported sexual problems but 46% were 
found to be experiencing difficulties when directly questioned.4

Baseline sexual functioning should be determined if possible (questionnaires may be 
useful) because sexual function can affect quality of life5 and compliance with medica-
tion (sexual dysfunction is one of the major causes of treatment dropout).6 Complaints 
of sexual dysfunction may also indicate progression or inadequate treatment of under-
lying medical or psychiatric conditions.7,8 Sexual problems may also be caused by drug 
treatment where intervention may greatly improve quality of life.9

There are four phases of the human sexual response, as detailed in Table 2.31.2,10,11

Effects of psychosis

Sexual dysfunction is already known to be a problem in first‐episode schizophrenia12 and 
up to 82% of men and 96% of women with established illness report problems, with 
associated reductions in quality of life.5 Men13 complain of reduced desire, inability to 
achieve an erection and premature ejaculation, whereas women complain more generally 
about reduced enjoyment.13,14 Women with psychosis are known to have reduced fertil-
ity.15 People with psychosis are less able to develop good psychosexual relationships and, 

table 2.31 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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for some, treatment with an antipsychotic can improve sexual functioning.16 Assessment 
of sexual functioning can clearly be difficult in someone who is psychotic. The Arizona 
Sexual Experience Scale (ASEX) may be useful in this respect.17

Effects of antipsychotic drugs

Sexual dysfunction has been reported as a side‐effect of all antipsychotics, and up to 
45% of people taking older or conventional antipsychotics experience sexual dysfunc-
tion.18 Individual susceptibility varies and all effects are reversible. Note though that 
physical illness and drugs other than antipsychotics can cause sexual dysfunction and 
many studies do not control for either, making the prevalence of sexual dysfunction 
with different antipsychotics difficult to compare.19

Antipsychotics decrease dopaminergic transmission, which in itself can decrease libido 
but may also increase prolactin levels via negative feedback. It has been estimated that 
prolactin elevation explains 40% of the sexual dysfunction that is associated with antip-
sychotic medication.3 Hyperprolactinaemia can also cause amenorrhoea in women, and 
breast enlargement and galactorrhoea in both men and women.20 Although it has been 
suggested that the overall propensity of an antipsychotic to cause sexual dysfunction 
is  related to propensity to raise prolactin, i.e. risperidone > haloperidol > olanzap-
ine >  quetiapine > aripiprazole,7,19,21 it should be noted that in the CUtLASS-1 study, FGAs 
(primarily sulpiride, but also other FGAs known to be associated with prolactin eleva-
tion) did not fare any worse than SGAs (70% of patients in this arm were prescribed an 
antipsychotic not associated with prolactin elevation) with respect to worsening sexual 
dysfunction. In fact, sexual functioning improved in both arms over the one year  duration 
of the study.16 Aripiprazole is relatively free of sexual side‐effects when used as mono-
therapy22 and possibly also in combination with another antipsychotic.23,24

Anticholinergic effects can cause disorders of arousal25 and drugs that block periph-
eral α1-receptors cause particular problems with erection and ejaculation in men.9  Drugs 
that are antagonists at both peripheral α1-receptors and cholinergic  receptors can cause 
priapism.26 Antipsychotic‐induced sedation and weight gain may reduce sexual desire.26 
These principles can be used to predict the sexual side‐effects of different antipsychotic 
drugs (Table 2.32).

treatment

Before attempting to treat sexual dysfunction, a thorough assessment is essential to 
determine the most likely cause. Assuming that physical pathology (diabetes, hyperten-
sion, cardiovascular disease, etc.) has been excluded, the following principles apply.

Spontaneous remission may occasionally occur.26 The most obvious first step is to 
decrease the dose 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 (see Table 2.32). Another option is to add 5–10 mg aripiprazole – this can 
normalise prolactin and improve sexual function.27–29 If this fails or is not practicable, 
‘antidote’ drugs can be tried: for example, cyproheptadine (a 5HT2 antagonist at doses 
of 4–16 mg/day) has been used to treat SSRI‐induced sexual dysfunction but sedation 
is a common side‐effect. Amantadine, bupropion, buspirone, bethanechol and 
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yohimbine have all been used with varying degrees of success but have a number of 
unwanted side‐effects and interactions with other drugs (Table  2.33). Given that 
hyperprolactinaemia may contribute to sexual dysfunction, selegiline (enhances dopa-
mine activity) has been tested in an RCT. This was negative.53 Testosterone patches 
have been shown to increase libido in women, although note though that breast cancer 
risk may be significantly increased.54,55 The evidence base supporting the use of ‘anti-
dotes’ is poor.26

table 2.32 Sexual adverse effects of antipsychotics

drug type of problem

phenothiazines
(e.g. chlorpromazine)

 ■ Hyperprolactinaemia and anticholinergic effects. Reports of delayed orgasm 
at lower doses followed by normal orgasm but without ejaculation at higher 
doses14

 ■ Most problems occur with thioridazine (which can also reduce testosterone 
levels)30

 ■ Priapism has been reported with thioridazine, risperidone and chlorpromazine 
(probably due to α1 blockade)31–33

thioxanthenes
(e.g. flupentixol)

 ■ Arousal problems and anorgasmia34

haloperidol  ■ Similar problems to the phenothiazines35 but anticholinergic effects reduced31

 ■ Prevalence of sexual dysfunction reported to be up to 70%36

olanzapine  ■ Possibly less sexual dysfunction due to relative lack of prolactin‐related effects35

 ■ Priapism reported rarely37,38

 ■ Prevalence of sexual dysfunction reported to be >50%36

risperidone  ■ Potent elevator of serum prolactin
 ■ Less anticholinergic
 ■ Specific peripheral α1-adrenergic blockade leads to a moderately 
high reported incidence of ejaculatory problems such as retrograde 
ejaculation39,40

 ■ Priapism reported rarely26

 ■ Prevalence of sexual dysfunction reported to be 60–70%36

Sulpiride/amisulpride  ■ Potent elevators of serum prolactin18 but note that sulpiride (as the main FGA 
prescribed in the study) was not associated with greater sexual dysfunction 
than SGAs (with variable ability to raise prolactin) in the CUtLASS-1 study.16

Quetiapine  ■ No effect on serum prolactin41

 ■ Possibly associated with low risk of sexual dysfunction,42–45 but studies are 
conflicting46,47

clozapine  ■ Significant α1-adrenergic blockade and anticholinergic effects.48 No effect on 
prolactin49

 ■ Probably fewer problems than with typical antipsychotics50

Aripiprazole  ■ No effect on prolactin or α1-receptors. No reported adverse effects on 
sexual function. Improves sexual function in those switched from other 
antipsychotics22,24,51 Case reports of aripiprazole‐induced hypersexuality have 
been published52

FGA, first-generation antipsychotic; SGA, second-generation antipsychotic.
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Drugs such as sildenafil (Viagra) or alprostadil (Caverject) are effective only in the 
treatment of erectile dysfunction. Psychological approaches used by sexual dysfunction 
clinics may be difficult for clients with mental health problems to engage in.9
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pneumonia

A Dutch database study published in 20081 found that current use of antipsychotics 
was associated with a 60% increased risk of pneumonia in an elderly population. Risk 
was highest in the first week of treatment and an increased risk was seen with SGAs but 
not FGAs. Another study2 found a higher rate of chest infection in people taking SGAs. 
Three further studies found a dose‐related increased risk of pneumonia in older people 
taking both FGAs and SGAs.3–5 The risk was again noted to be highest in the first 
week(s) of treatment. More recently, a study of patients with bipolar affective disorder 
found that clozapine, olanzapine and haloperidol were linked to increased rates of 
pneumonia while lithium was protective.6 Another recent study suggests amisulpride is 
not linked to pneumonia.7 Schizophrenia itself seems to afford a higher risk of compli-
cations (e.g. admission to intensive care) in people diagnosed with pneumonia.8

The mechanism by which antipsychotics increase the risk of pneumonia is not known. 
Possibilities include sedation (risk seems to be highest with drugs that show greatest H1 
antagonism3,7); dystonia or dyskinesia; dry mouth causing poor bolus transport and so 
increasing the risk of aspiration; general poor physical health;7 or perhaps some ill‐
defined effect on immune response.1,3 With clozapine, pneumonia may also be second-
ary to constipation.9

An increased risk of pneumonia should be assumed for all patients (regardless of age) 
taking any antipsychotic for any period. All patients should be very carefully monitored 
for signs of chest infection and effective treatment started promptly. Early referral to 
general medical services should be considered where there is any doubt about the sever-
ity or type of chest infection.

Summary

 ■ Assume the use of all antipsychotics increase the risk of pneumonia.
 ■ Monitor all patients for signs of chest infection and treat promptly.
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Switching antipsychotics

General recommendations for switching antipsychotics because of poor tolerability are 
shown in Table 2.34.

table 2.34 General recommendations for switching antipsychotic drugs

Adverse effect Suggested drugs Alternatives

Acute EPS1–6 Aripiprazole
Olanzapine
Quetiapine

Clozapine
Lurasidone
Ziprasidone

Dyslipidaemia7–12 Amisulpride
Aripiprazole42

Lurasidone
Ziprasidone

Asenapine

Impaired glucose
tolerance11,13–16

Amisulpride
Aripiprazole42

Lurasidone
Ziprasidone

Risperidone
Haloperidol

Hyperprolactinaemia11,17–22 Aripiprazole*
Lurasidone
Quetiapine

Clozapine
Olanzapine
Ziprasidone

Postural hypotension11 Amisulpride
Aripiprazole
Lurasidone

Haloperidol
Sulpiride
Trifluoperazine

QT prolongation22–27 Aripiprazole
Lurasidone
Paliperidone
(with ECG monitoring)

Low dose monotherapy of any drug 
not formally contra‐indicated in QT 
prolongation
(with ECG monitoring)

Sedation22 Amisulpride
Aripiprazole
Risperidone
Sulpiride

Haloperidol
Trifuoperazine
Ziprasidone

Sexual dysfuction28–34 Aripiprazole
Quetiapine

Clozapine
Lurasidone

Tardive dyskinesia35–38 Clozapine Aripiprazole
Olanzapine
Quetiapine

Weight gain12,39–45 Amisulpride
Aripiprazole42

Haloperidol
Lurasidone
Ziprasidone

Asenapine
Trifluoperazine

*There is evidence that both switching to and co‐prescription of aripiprazole are effective in reducing weight, 
prolactin and dyslipidaemia and in reversing impaired glucose tolerance.46–48

ECG, electrocardiogram; EPS, extrapyramidal side‐effects.
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rEFrActory SchiZophrEniA And cLoZApinE

clozapine – dosing regimen

Many of the adverse effects of clozapine are dose‐dependent and associated with speed 
of titration. Adverse effects also tend to be more common and severe at the beginning 
of therapy. Standard maintenance doses may even prove fatal in clozapine‐naïve sub-
jects.1 To minimise these problems, it is important to start treatment at a low dose and 
to increase dosage slowly.

Clozapine should normally be started at a dose of 12.5 mg once a day, at night. Blood 
pressure should be monitored hourly for 6 hours because of the hypotensive effect 
of clozapine. This monitoring is not usually necessary if the first dose is given at night. 
On day 2, the dose can be increased to 12.5 mg twice daily. If the patient is tolerating 
clozapine, the dose can be increased by 25–50 mg a day, until a dose of 300 mg a day is 
reached. This can usually be achieved in 2–3 weeks. Further dosage increases should be 

table 2.35 Suggested starting regime for clozapine (in‐patients)

day Morning dose (mg) Evening dose (mg)

1 – 12.5

2 12.5 12.5

3 25 25

4 25 25

5 25 50

6 25 50

7 50 50

8 50 75

9 75 75

10 75 100

11 100 100

12 100 125

13 125 125*

14 125 150

15 150 150

18 150 200†

21 200 200

28 200 250‡

*Target dose for female non smokers (250 mg/day)
†Target dose for male non smokers (350 mg/day)
‡Target dose for female smokers (450 mg/day)
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made slowly in increments of 50–100 mg each week. A plasma level of 350 μg/L should 
be aimed for to ensure an adequate trial, but response may occur at lower plasma level. 
The average (there is substantial variation) dose at which this plasma level is reached 
varies according to gender and smoking status. The range is approximately 250 mg/day 
(female non‐smoker) to 550 mg/day (male smoker).2 The total clozapine dose should be 
divided (usually twice daily) and, if sedation is a problem, the larger portion of the dose 
can be given at night.

Table  2.34 shows a suggested starting regime for clozapine. This is a cautious 
 regimen  – more rapid increases have been used. 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. If the patient is not tolerating a particular dose, decrease to one 
that was previously tolerated. If the adverse effect resolves, increase the dose again but 
at a slower rate.

If for any reason a patient misses fewer than 2 days’ clozapine, restart at the dose 
prescribed before the event. Do not administer extra tablets to catch up. If more than 
2 days are missed, restart and increase slowly (but at a faster rate than in drug‐naïve 
patients). See section on ‘Restarting clozapine after a break in treatment’ in this 
chapter.
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optimising clozapine treatment

using clozapine alone

Target dose – note that dose is best adjusted according to patient tolerability and  
plasma level.

 ■ Average dose in UK is around 450 mg/day.1
 ■ Response usually seen in the range 150–900 mg/day.2

 ■ Lower doses required in the elderly, females and non‐smokers, and in those  prescribed 
certain enzyme inhibitors3,4 (see Table 2.35).

Plasma levels

 ■ Most studies indicate that threshold for response is in the range 350–420 μg/L.5,6 
Threshold may be as high as 500 μg/L7 (see Chapter 1).

 ■ In male smokers who cannot achieve therapeutic plasma levels, metabolic inhibitors 
(fluvoxamine or cimetidine for example8,9) can be co‐prescribed but extreme caution 
is required.

 ■ Importance of norclozapine levels not established but clozapine/norclozapine ratio 
may aid assessment of recent compliance.

clozapine augmentation

Clozapine ‘augmentation’ has become common practice because inadequate response 
to clozapine alone is a frequent clinical event. The evidence base supporting augmenta-
tion strategies is growing but remains insufficient to allow the development of any 
algorithm or schedule of treatment options. In practice, the result of clozapine augmen-
tation 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 suggests a small effect size at best. Meta‐analyses of antipsychotic augmentation 
suggest no effect,10 a small effect in long‐term studies11 or, in the largest meta‐analysis, 
a very small effect overall.12 An update on this last study13 confirmed this small effect 
size. Recent investigations into dopaminergic activity in refractory schizophrenia sug-
gest there is no overproduction of dopamine.14,15 Dopamine antagonists are thus unlikely 
to be effective.

It is recommended that all augmentation attempts are carefully monitored and, if 
no clear benefit is forthcoming, abandoned after 3–6 months. The addition of another 
drug to clozapine treatment must be expected to worsen overall adverse effect burden 
and so continued ineffective treatment is not appropriate. In some cases, the addition of 
an augmenting agent may reduce the severity of some adverse effects (e.g. weight gain, 
dyslipidaemia) or allow a reduction in clozapine dose. The addition of aripiprazole to 
clozapine may be particularly effective in reversing metabolic effects.16,17

Table  2.36 shows suggested treatment options (in alphabetical order) where 3–6 
months of optimised clozapine alone has provided unsatisfactory benefit.
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table 2.36 Suggested options for augmenting clozapine

option comment

Add amisulpride18–23

(400–800 mg/day)

 ■ Some evidence and experience suggests amisulpride augmentation 
may be worthwhile. One small RCT. May allow clozapine dose 
reduction.24 Large study – AMICUS – in progress

Add aripiprazole16,25–27

(15–30 mg/day)

 ■ Very limited evidence of therapeutic benefit. Improves metabolic 
parameters

Add haloperidol27–29

(2–3 mg/day)

 ■ Modest evidence of benefit

Add lamotrigine30–32

(25–300 mg/day)

 ■ May be useful in partial or non‐responders. May reduce alcohol 
consumption.33 Several equivocal reports34–36 but meta‐analysis 
suggests moderate effect size37

Add omega-3 triglycerides38,39

(2–3 g EPA daily)

 ■ Modest, and somewhat contested, evidence to support efficacy in 
non- or partial responders to antipsychotics, including clozapine

Add risperidone40,41

(2–6 mg/day)

 ■ Supported by an RCT but there are also two negative RCTs each 
with minuscule response rates42,43 Small number of reports of 
increases in clozapine plasma levels. Long‐term injection also an 
option44

Add sulpiride45

(400 mg/day)

 ■ May be useful in partial or non‐responders. Supported by a single 
randomised trial in English and three in Chinese.46 Overall effect 
modest

Add topiramate47–51

(50–300 mg/day)

 ■ Two positive RCTs, two negative. Can worsen psychosis in some.31,52 
Causes weight loss but impairs cognitive function (especially at doses 
>200 mg/day). Not recommended

Add ziprasidone53–56

(80–160 mg/day)

 ■ Supported by two RCTs.56,57 Associated with QTc prolongation. 
Rarely used

Notes:
•	 Always consider the use of mood stabilisers and/or antidepressants especially where mood disturbance is 

thought to contribute to symptoms.58–60

•	 Other options include adding pimozide, olanzapine or sertindole. None is recommended: pimozide and 
sertindole have important cardiac toxicity and the addition of olanzapine is poorly supported61 and likely to 
exacerbate metabolic adverse effects. Several studies of pimozide62,63 and sertindole64 have shown no effect. One 
small RCT supports the use of Ginkgo biloba,65 another supports the use of memantine.66
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Alternatives to clozapine

Clozapine is the treatment of choice in refractory schizophrenia. Where treatment resist-
ence is established, clozapine treatment should not normally be delayed or withheld. 
The practice of using successive antipsychotics (or the latest) instead of clozapine is 
widespread but not supported by any cogent research. Where clozapine cannot be used 
(because of toxicity or patient refusal) other drugs or drug combinations may be tried 
(Table  2.37) but outcome is usually disappointing. Available data do not allow the 
drawing of any distinction between treatment regimens, but it seems wise to use single 
drugs before trying multiple drug regimens. In practice, olanzapine is most often used, 
usually in above licensed doses. If this fails, then the addition of a second antipsychotic 
(amisulpride, for example) is a reasonable next step. Amongst unconventional agents, 
minocycline and ondansetron have the advantage of low toxcity and very good 
 tolerability. Depot medication is an option where adherence is in doubt. Many of the 
treatments listed below are somewhat experimental and some of the compounds diffi-
cult 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 they understand 
the potential side‐effects of more experimental treatments.

table 2.37 Alternatives to clozapine. Treatments are listed in alphabetical order: no preference is implied by 
position in table

treatment comments

Allopurinol 300–600 mg/day
(+antipsychotic)1–4

Increases adenosinergic transmission which may reduce effects of 
dopamine. Three positive RCTs1,2,4

Amisulpride5

(up to 1200 mg/day)
Single, small open study. Not usually a treatment option in practice

Aripiprazole6,7

(15–30 mg/day)
Single randomized controlled study indicating moderate effect in 
patients resistant to risperidone or olanzapine (+others). Higher doses 
(60 mg/day) have been used8

Bexarotene 75 mg/day9

(+antipsychotic)
Retinoid receptor agonist. One RCT (n = 90) in non‐refractory but 
suboptimally treated patients suggest worthwhile effect on positive 
symptoms.

cBt10 Non‐drug therapies should always be considered

celexcoxib + risperidone11

(400 mg + 6 mg/day)
COX-2 inhibitors modulate immune response and may prevent 
glutamate‐related cell death. One RCT showed useful activity in all 
main symptom domains. Associated with increased caardiovascular 
mortality

donepezil 5–10 mg/day
(+antipsychotic)12–14

Three RCTs, one negative,13 two positive,12,14 suggesting a small effect 
on cognitive and negative symptoms

d‐Alanine 100 mg/kg/day
(+antipsychotic)15

Glycine (NMDA) agonist. One positive RCT

Continued
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table 2.37 (Continued)

treatment comments

d‐Serine 30 mg/kg/day
(+olanzapine)16

Glycine (NMDA) agonist. One positive RCT

d‐serine up to 3 g as monotherapy17 Improved negative symptoms in one RCT, but inferior to high dose 
olanzapine for treatment of positive symptoms

Ect18–21 Open studies suggest moderate effect. Often reserved for last‐line 
treatment in practice but can be successful in the short22 and long23 
term

Famotidine 100 mg bd + antipsychotic24 H2 antagonist. One short (4 week) RCT suggested some benefit in 
overall PANSS and CGI scores

Ginkgo biloba
(+antipsychotic)25,26

Possibly effective in combination with haloperidol. Unlikely to give rise 
to additional adverse effects but clinical experience limited

Memantine 20 mg/day
(+antipsychotic)27–29

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

Mianserin + FgA
30 mg/day30

5HT2 antagonist. One, small positive RCT

Minocycline 200 mg/day
(+antipsychotic)31,32

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 two cases of augmentation of clozapine.33 
RCT evidence of neuroprotective effect in early psychosis34

Mirtazapine 30 mg/day
(+antipsychotic)35–37

5HT2 antagonist. Two RCTs, one negative,36 one positive.35 Effect seems 
to be mainly on positive symptoms

n‐acetylcysteine 2 g/day
(+antipsychotic)38

One RCT suggests small benefits in negative symptoms and rates of 
akathisia. Case study of successful use of 600 mg a day39

olanzapine40–45

5–25 mg/day
Supported by some well conducted trials but clinical experience 
disappointing. Some patients show moderate response

olanzapine46–52

30–60 mg/day
Contradictory findings in the literature but possibly effective. High 
dose olanzapine is not atypical53 and can be poorly tolerated54 with 
gross metabolic changes52

olanzapine + amisulpride55

(up to 800 mg/day)
Small open study suggests benefit

olanzapine + aripiprazole56 Single case report suggests benefit. Probably reduces metabolic toxicity

olanzapine + glycine57

(0.8 g/kg/day)
Small, double‐blind crossover trial suggests clinically relevant 
improvement in negative symptoms

olanzapine + lamotrigine58,59

(up to 400 mg/day)
Reports contradictory and rather unconvincing. Reasonable theoretical 
basis for adding lamotrigine which is usually well tolerated

olanzapine + risperidone60

(various doses)
Small study suggests some patients may benefit from combined 
therapy after sequential failure of each drug alone

olanzapine + sulpiride61

(600 mg/day)
Some evidence that this combination improves mood symptoms
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table 2.37 (Continued)

treatment comments

omega-3-triglycerides62,63 Suggested efficacy but data very limited

ondansetron 8 mg/day
(+antipsychotic)64,65

Two RCTs. Both show improvements in negative and cognitive 
symptoms

propentofylline + risperidone66

(900 mg + 6 mg/day)
One RCT suggests some activity against postive symptoms

Quetiapine67–70 Very limited evidence and clinical experience not encouraging. High 
doses (>1200 mg/day) have been used but are no more effective71

Quetiapine + amisulpride72 Single naturalistic observation of 19 patients suggested useful benefit. 
Doses averaged 700 mg quetiapine and 950 mg amisulpride

Quetiapine + haloperidol73 Two case reports

riluzole 100 mg/day + risperidone up to 
6 mg/day74

Glutamate modulating agent. One RCT demonstrated improvement in 
negative symptoms

risperidone75–77

4–8 mg/day
Doubtful efficacy in true treatment‐refractory schziophrenia but some 
supporting evidence. May also be tried in combination with glycine57 
or lamotrigine58 or indeed with other atypicals78

risperidone 50/100 mg 2/5279 One RCT showing good response for both doses in refractory 
schizophrenia. Plasma levels for 100 mg dose similar to 6–8 mg/day 
oral risperidone

ritanserin + risperidone
(12 mg + 6 mg/day)80

5HT2A/2C antagonist. One RCT suggests small effect on negative 
symptoms

Sarcosine (2 g/day)81,82

(+antipsychotic)
Enhances glycine action. Supported by two RCTs

Sertindole83

(12–24 mg/day)
One large RCT (conducted in 1996–8 but published in 2011) 
suggested good effect and equivalence to risperidone. Around half of 
subjects responded. Another RCT84 showed no effect at all when 
added to clozapine. Little experience in practice

topiramate (300 mg/day)
(+antipsychotic)85

Small effect shown in single RCT. Induces weight loss. Cognitive 
adverse effects likely

transcranial magnetic stimulation86,87 Probably not effective

Valproate88 Doubtful effect but may be useful where there is a clear affective 
component

Ziprasidone 80–160 mg/day89–91 Two good RCTs. One91 suggests superior efficacy to chlorpromazine in 
refractory schziophrenia, the other89 suggests equivalence to 
clozapine in subjects with treatment intolerance/resistance. 
Disappointing results in practice, however. Supratherapeutic doses 
offer no advantage92

CBT, cognitive behavioural therapy; CGI, clinical global impression; COX, cyclo‐oxgenase; ECT, electroconvulsive 
therapy; FGA, first-generation antipsychotic; NMDA, N‐methyl-D‐aspartate; PANSS, positive and negative syndrome 
scale; RCT, randomised controlled trial.
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re‐starting clozapine after a break in treatment

Re‐titration of clozapine is somewhat constrained by the manufacturer’s recommenda-
tion that re‐titration should be the same as initial titration if more than 48 hours’ clo-
zapine is missed. This recommendation does not seem to be based on any research but 
it certainly recognises the dangers of giving clozapine to those not tolerant to its effects. 
However, there is evidence that faster titrations are safe in both those naïve to clozapine 
and those re‐starting it.93 Table 2.38 gives some broad recommendations on re‐starting 
clozapine after gaps of various lengths. The advice takes into account the need to regain 
antipsychotic activity with clozapine while ensuring safety during titration. The key 
feature is that of flexibility: the dose given to the patient depends upon their ability to 
tolerate prior doses.

reference
1. Ifteni P et al. Effectiveness and safety of rapid clozapine titration in schizophrenia. Acta Psychiatr Scand 2014;130:25–29.

table 2.38 Re‐starting clozapine

time since last clozapine dose Action to re‐start

up to 48 hours restart at previous dose – no re‐titration required

48–72 hours Begin rapid re‐titration as soon as possible
Restart with half of the previously prescribed total daily dose on day 
one (in divided doses 12 hours apart). Then give 75% of previous 
daily dose on day two and, if tolerated, the whole of the previous 
daily dose in the normal dosing schedule on day three

72 hours – one week Begin re‐titration with 12.5 mg or 25 mg clozapine
Increase according to patient tolerability over at least 3 days

More than one week re‐titrate as if new patient
Aim to reach previously prescribed dose within 3–4 weeks
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initiation of clozapine for community‐based patients

contraindications to community initiation

 ■ History of seizures, significant cardiac disease, unstable diabetes, paralytic ileus, 
blood dyscrasia, neuroleptic malignant syndrome or other disorder that increases the 
risk of serious side‐effects (initiation with close monitoring in hospital may still be 
possible).

 ■ Unreliable or chaotic life‐style that may affect adherence to the medication or the 
monitoring regimen.

 ■ Significant abuse of alcohol or other drugs likely to increase the risk of side‐effects 
(e.g. cocaine).

Suitability for community initiation

All the answers should be yes.

 ■ Is the patient likely to be adherent with oral medication and to monitoring 
requirements?

 ■ Has the patient understood the need for regular physical monitoring and blood tests?
 ■ Has the patient understood the possible side‐effects and what to do about them (par-
ticularly 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 every day 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 side‐effects (eg: indicators of myocarditis or infection such as fever, malaise, 
chest pain)?

initial work‐up

To screen for risk factors and provide a baseline, carry out:

 ■ physical examination, FBC (see below), LFTs, U&E, lipids, glucose/HbA1c. Consider 
troponin, CRP, beta‐naturietic peptide, ESR (as baseline for further tests)

 ■ ECG – particularly to screen for evidence of past myocardial infarction or ventricular 
abnormality

 ■ echocardiogram if clinically indicated.

Mandatory blood monitoring and registration

 ■ Register with the relevant monitoring service.
 ■ Perform baseline blood tests (WCC and differential count) 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.
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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 cause 
marked postural hypotension. The initial monitoring is partly aimed at detecting 
and managing this.

There are two basic methods for starting clozapine in the community. One is to give 
the first dose in the morning in clinic and then monitor the patient for at least three 
hours. If the dose is well tolerated, the patient is then allowed home with a dose to take 
before going to bed. This dosing schedule is described in Table 2.39. This is a very cau-
tious schedule: most patients will tolerate faster titration. The second method involves 
giving the patient the first dose to take immediately before bed, so avoiding the need for 
close physical monitoring immediately after administration. Subsequent doses and 
monitoring is as for the first method. All initiations should take place early in the week 
(e.g. on a Monday) so that adequate staffing and monitoring are assured.

Adverse effects

Sedation, hypersalivation and hypotension are common at the start of treatment. These 
effects can usually be managed (see section on ‘Common adverse effects’ in this  chapter) 
but require particular attention in community titration.

The formal carer (usually the Community Psychiatric Nurse) should inform the 
 prescriber if:

 ■ temperature rises above 38 °C (this is very common and is not a good reason, on its 
own, for stopping clozapine)

 ■ pulse is >100 bpm (also common and not, on its own a reason for stopping, but may 
sometimes be linked to myocarditis)

 ■ postural drop of >30 mmHg
 ■ patient is clearly over‐sedated
 ■ any other adverse effect is intolerable.

A doctor should see the patient at least once a week for the first month to assess 
 mental and physical state. Recommended additional monitoring is summarised in 
Table 2.40.

Consider monitoring plasma troponin, beta‐natriuretic peptide and C‐reactive pro-
tein weekly in the first 6 weeks of treatment, particularly where there is any suspicion 
of myocarditis (see section on ‘Myocarditis’ in this chapter).

Switching from other antipsychotics

 ■ The switching regime will be largely dependent on the patient’s mental state.
 ■ Consider potential additive side‐effects of antipsychotics (e.g. hypotension, sedation, 
effect on QTc interval).

 ■ Consider drug interactions (e.g. some SSRIs may increase clozapine levels).
 ■ All depots, sertindole, pimozide and ziprasidone should be stopped before clozapine 
is started.
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table 2.39 Suggested titration regime for initiation of clozapine in the community. Note that much faster 
titrations can be undertaken in many patients where tolerability allows

day day of the week
Morning
dose (mg)

Evening
dose (mg) Monitoring

percentage dose
of previous
antipsychotic

1 Monday 6.25 6.25 A 100*

2 Tuesday 6.25 6.25 A

3 Wednesday 6.25 6.25 A

4 Thursday 6.25 12.5 A, B, FBC

5 Friday 12.5 12.5 A
Check results from day 4. 
Remind patient of out‐
of-hours arrangements 
for week‐end

6 Saturday 12.5 12.5 No routine monitoring 
unless clinically indicated

7 Sunday 12.5 12.5 No routine monitoring 
unless clinically indicated

8 Monday 12.5 25 A 75*

9 Tuesday 12.5 25 A

10 Wednesday 25 25 A

11 Thursday 25 37.5 A, B, FBC

12 Friday 25 37.5 A
Check results from day 1. 
Remind patient of out‐
of-hours arrangements 
for week‐end

13 Saturday 25 37.5 No routine monitoring 
unless clinically indicated

14 Sunday 25 37.5 No routine monitoring 
unless clinically indicated

15 Monday 37.5 37.5 A 50*

16 Tuesday 37.5 37.5 Not seen unless problems

17 Wednesday 37.5 50 A

18 Thursday 37.5 50 Not seen unless problems

19 Friday 50 50 A, B, FBC

20 Saturday 50 50 No routine monitoring 
unless clinically indicated

21 Sunday 50 50 No routine monitoring 
unless clinically indicated

22 Monday 50 75 A 25*
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 ■ 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.

Serious cardiac adverse effects

Patients should be closely observed for signs or symptoms of myocarditis, particularly 
during the first 2 months, and advised to inform staff if they experience these, and to 
seek out‐of-hours review if necessary. These include persistent tachycardia (although 
commonly benign), palpitations, shortness of breath, fever, arrhythmia, symptoms 

table 2.40 Recommended additional monitoring

Baseline 1 month 3 months 4-6 months 12 months

Weight/BMI/waist Weight/BMI/waist 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

BMI, body mass index; LFTs, liver function tests.

day day of the week
Morning
dose (mg)

Evening
dose (mg) Monitoring

percentage dose
of previous
antipsychotic

23 Tuesday 50 75 Not seen unless problems

24 Wednesday 75 75 A

25 Thursday 75 75 Not seen unless problems

26 Friday 75 100 A, B, FBC

27 Saturday 75 100 No routine monitoring 
unless clinically indicated

28 Sunday 75 100 No routine monitoring 
unless clinically indicated

Futher increments should be 25–50 mg/day (generally 25 mg/day) until target dose is reached (use plasma 
levels). Beware sudden increase in plasma levels due to saturation of first pass metabolism (watch for increase 
in sedation/ other side‐effects).

A, pulse, postural blood pressure, temperature, enquire about side‐effects.
B, mental state, weight, review and actively manage side‐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). Consider troponin, C‐reactive protein, beta‐naturietic peptide.
*May need to be adjusted depending on side‐effects and mental state.
FBC, full blood count.

table 2.39 Continued
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mimicking myocardial infarction, chest pain and other unexplained symptoms of heart 
failure. (See section on ‘Serious haematological and cardiovascular adverse effects’ in 
this chapter.)

Further reading
Beck K et al. The practical management of refractory schizophrenia - the Maudsley Treatment Review and Assessment Team service approach. 

Acta Psychiatr Scand 2014; 130:427–438.

Lovett L. Initiation of clozapine treatment at home. Prog Neurol Psychiatry 2004; 8:19–21.

O’Brien A. Starting clozapine in the community: a UK perspective. CNS Drugs 2004;18:845–52.
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cLoZApinE – AdVErSE EFFEctS

common adverse effects

Clozapine has a wide range of adverse effects many of which are serious or potentially 
life‐threatening. Table 2.41 describes some more common adverse effects; Table 2.42 
deals with rare and serious events.

table 2.41 Common adverse effects of clozapine

Adverse effect time course Action

Sedation First few months
May persist, but usually  
wears off to some extent

Give smaller dose in the morning
Reduce dose if possible

Hypersalivation First few months
May persist, but sometimes  
wears off
Often very troublesome at night

Give hyoscine 300 µg (Kwells) sucked and swallowed up 
to three times a day. Many other options (see section on 
‘Hypersalivation’ in this chapter). Note: anticholinergics 
worsen constipation and cognition

Constipation First 4 months are the  
highest risk1

Usually persists

Advise patients of the risks before starting, screen 
regularly, ensure adequate fibre, fluid and exercise. 
Bulk forming laxatives are usually first line, but have 
a low threshold for adding osmotic and/or stimulant 
laxatives early. Stop other medicines that may be 
contributing and reduce clozapine dose if possible. 
Effective treatment or prevention of constipation is 
essential as death may result1–5

Hypotension First 4 weeks Advise patient to take time when standing up. Reduce 
dose or slow down rate of increase. If severe, consider 
moclobemide and Bovril,6 or fludrocortisone. Over 
longer term, weight gain may lead to hypertension

Hypertension First 4 weeks, sometimes  
longer

Monitor closely and increase dose as slowly as 
is necessary. Hypotensive therapy (e.g. atenolol  
25 mg/day) is sometimes necessary7

Tachycardia First 4 weeks, but
sometimes persists

Very common in early stages of treatment but usually 
benign. Tachycardia, if persistent at rest and associated 
with fever, hypotension or chest pain, may indicate 
myocarditis8,9 (see section on ‘Serious adverse effects of 
clozapine’ in this chapter). Referral to a cardiologist is 
advised. Clozapine should be stopped if tachycardia occurs 
in the context of chest pain or heart failure. Benign sinus 
tachycardia can be treated with bisoprolol or atenolol.10 
Ivabradine may be used if hypotension or contraindications 
limit the use of beta‐blockers.11 Note that prolonged 
tachycardia can itself precipitate cardiomyopathy12

Weight gain Usually during the first year of 
treatment

Dietary counselling is essential. Advice may be more 
effective if given before weight gain occurs. Weight gain 
is common and often profound (>10 lb). Many treatments 
available (see section on ‘Weight gain’ in this chapter)

Continued
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Adverse effect time course Action

Fever First 3 weeks Clozapine induces inflammatory response (increased CRP 
and interleukin-6).13,14 Give paracetamol but check FBC 
for neutropenia. Reduce rate of dose titration.15 This 
fever is not usually related to blood dyscrasias16,17 but 
beware myocarditis and NMS (see section on ‘Serious 
adverse effects of clozapine’ in this chapter)

Seizures May occur at any time18 Related to dose, plasma level and rapid dose 
escalation.19 Consider prophylactic, lamotrigine, 
gabapentin or valproate* if on high dose (≥500 mg/day) 
or with high plasma level (≥500 µg/L). Note that some 
suggest risk of seizures below 1300 µg/L (about 1 in 20 
people) is not enough to support primary prophylaxis.20 
After a seizure: withhold clozapine for one day; restart 
at half previous dose; give anticonvulsant.†EEG 
abnormalities are common in those on clozapine21

Nausea First 6 weeks May give anti‐emetic. Avoid prochlorperazine and 
metoclopramide if previous EPS. Avoid domperidone 
if underlying cardiac risk or QTc prolongation. 
Ondansetron is a good choice

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. May resolve spontaneously,22 but may persist 
for months or years.23 May affect one in five people on 
clozapine.24 In severe cases, desmopressin nasal spray 
(10–20 µg nocte) is usually effective25 but is not without 
risk: hyponatraemia may result.26 Anticholinergic agents 
may be effective27 but support for this approach is weak 
and constipation and sedation may worsen

Neutropenia/
agranulocytosis

First 18 weeks (but may occur 
at any time)

Stop clozapine; admit to hospital if agranulocytosis 
confirmed

Gastro‐
oesophageal 
reflux disease 
(GORD)28

Any time Proton pump inhibitors often prescribed. Reasons 
for GORD association unclear – clozapine is an H2 
antagonist29

*Usual dose is 1000–2000 mg/day. Plasma levels may be useful as a rough guide to dosing – aim for 50–100 mg/L. 
Use of modified‐release preparation (Epilim Chrono) may aid compliance: can be given once‐daily and may be better 
tolerated.
†Use valproate if schizoaffective; lamotrigine 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.19

CRP, C‐reactive protein; EEG, electroencephalogram; EPS, extrapyramidal side‐effects; FBC, full blood count; NMS, 
neuroleptic malignant syndrome.

table 2.41 (Continued)
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clozapine: uncommon or unusual adverse effects

Pharmacoepidemiological monitoring of clozapine is more extensive than with any 
other drug used in psychiatry. Awareness of adverse effects related to clozapine treat-
ment is therefore enhanced. Table 2.42 gives brief details of unusual or uncommon 
adverse effects of clozapine reported since its relaunch in 1990.

table 2.42 Uncommon or unusual adverse effects of clozapine

Adverse effect comment

Agranulocytosis/
neutropenia (delayed)1–3

Occasional reports of apparent clozapine‐related blood dyscrasia even after 1 year 
of treatment. It is possible that clozapine is not the causative agent in some cases4,5

Colitis6–8 A few reports in the literature, but clear causative link to clozapine not determined. Any 
severe or chronic diarrhoea should prompt specialist referral as there is a substantial risk 
of death. Anticholinergic use probably increases risk of colitis and necrosis9

Delirium10,11 Reported to be fairly common, but rarely seen in practice if dose is titrated slowly 
and plasma level determinations are used

Eosinophilia12,13 Reasonably common but significance unclear. Some suggestion that eosinophilia 
predicts neutropenia but this is disputed. May be associated with colitis and 
related symptoms.14 Occasional reports linking eosinophilia with myocarditis15

Heat stroke16 Occasional case reported. May be mistaken for neuroleptic malignant syndrome

Hepatic failure/enzyme 
abnormalities17–20

Benign changes in liver function tests are common (up to 50% of patients) but 
worth monitoring because of the very small risk of fulminant hepatic failure.21 
Rash may be associated with clozapine‐related hepatitis22

Interstitial nephritis23,24 A handful of reports implicating clozapine. May occur after only a few doses

Ocular pigmentation25 Single case report

Pancreatitis26,27 Rare reports of asymptomatic and symptomatic pancreatitis sometimes associated 
with eosinophilia. Some authors recommend monitoring serum amylase in all patients 
treated with clozapine. No cases of successful re‐challenge after pancreatitis28

Parotid gland swelling29 A few case reports. Unclear mechanism, possibly immunological. May be 
recurrent. Treatment of hypersalivation with terazosin in combination with 
benzatropine may be helpful

Pericardial effusion30,31 Several reports in the literature. Symptoms include fatigue, dyspnoea and 
tachycardia. Use echocardiogram to confirm/rule out effusion

Pneumonia32,33 Very rarely results from saliva aspiration. Pneumonia is a common cause of death 
in people on clozapine.33 Infections in general may be more common in those on 
clozapine34 and use of antibiotics is also increased.35 Note that respiratory 
infections may give rise to elevated clozapine levels.36,37 (Possibly an artefact: 
smoking usually ceases during an infection)

Reflux oesophagitis38 Those treated with clozapine are more than three times as likely to be treated 
with antacids than those on other antipsychotics. Reasons unclear

Stuttering39,40 Case reports. May be a result of extrapyramidal side‐effects or epileptiform 
activity. Check plasma levels, consider dose reduction and/or anticonvulsant drug

Thrombocytopenia41 Few data but apparently fairly common. Probably transient and clinically unimportant

Vasculitis42 One report in the literature in which patient developed confluent erythematous rash 
on lower limbs
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clozapine: serious haematological and cardiovascular adverse effects

Agranulocytosis, thromboembolism, cardiomyopathy and myocarditis

Clozapine is a somewhat toxic drug, but it may reduce overall mortality in schizophre-
nia, largely because of a reduction in the rate of suicide.1,2 Clozapine can cause serious, 
life‐threatening adverse effects, of which agranulocytosis is the best known. In the UK, 
the risk of death from agranulocytosis is probably less than 1 in 10,000 patients exposed 
(Novartis report 4 deaths from 47,000 exposed).3 Risk is well managed by the approved 
clozapine‐monitoring systems.

thromboembolism

A possible association between clozapine and thromboembolism has been suggested.4 
Initially, Walker et al.1 uncovered a risk of fatal pulmonary embolism of 1 in 4500 – about 
20 times the risk in the population as a whole. Following a case report of non‐fatal pul-
monary embolism possibly related to clozapine,5 data from the Swedish authorities were 
published.6 Twelve cases of venous thromboembolism were described, of which five were 
fatal. The risk of thromboembolism was estimated to be 1 in 2000 to 1 in 6000 patients 
treated. Thromboembolism may be related to clozapine’s observed effects on antiphos-
pholipid antibodies7 and platelet aggregation.8 It seems most likely to occur in the first 
3 months of treatment but can occur at any time. Other antipsychotics are also strongly 
linked to thromboembolism9–15 although clozapine appears to have the most reports.16

With all drugs, the causes of thromboembolism are probably multifactorial.10 Encouraging 
exercise and ensuring good hydration are essential precautionary measures.17

Myocarditis and cardiomyopathy

It has also been suggested that clozapine is associated with myocarditis and cardiomyo-
pathy. Australian data initially identified 23 cases (15 myocarditis, eight cardiomyopa-
thy), of which six were fatal.18 Risk of death from either cause was estimated from these 
data to be 1 in 1300. Similar findings were reported in New Zealand.19 Myocarditis seems 
to occur within 6–8 weeks of starting clozapine (median 3 weeks20); cardiomyopathy may 
occur later in treatment (median 9 months20) but both may occur at any time. It is nota-
ble that other data sources give rather different risk estimates: in Canada the risk of fatal 
myocarditis was estimated to be 1 in 12,500; in the USA, 1 in 67,000.21 Conversely, 
another Australian study identified nine cases of possible (non‐fatal) myocarditis in 94 
patients treated.22 A later Australian study estimated the risk of myocarditis to be around 
1% of those treated (in whom 1 in 10 died).23

Despite this uncertainty over incidence, patients should be closely monitored 
for signs of myocarditis especially in the first few months of treatment.24 Symptoms 
include hypotension, tachycardia, fever, flu‐like symptoms, fatigue, dyspnoea (with 
increased respiratory rate) and chest pain.25 Signs include ECG changes (ST depres-
sion), enlarged heart on radiography/echo and eosinophilia. Many of these symptoms 
occur in patients on clozapine not developing myocarditis26 and conversely, their 
absence does not rule out myocarditis.27 Nonetheless, signs of heart failure should 
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provoke immediate cessation of clozapine. Re‐challenge has been successfully completed22 
(the use of beta‐blockers and angiotensin‐converting enzyme [ACE] inhibitors may 
help28,29) but recurrence is possible.30–32 Use of echocardiography, CRP and troponin are 
essential in cases of re‐challenge.33–35

Autopsy findings suggest that fatal myocarditis can occur in the absence of clear 
cardiac symptoms, although tachycardia and fever are usually present.36 A group from 
Melbourne, Australia has put forward a monitoring programme which is said to detect 
100% of symptomatic cases of myocarditis37 using measurement of troponin I or T- and 
C‐reactive protein (Table 2.43).

Factors that may increase the risk of developing myocarditis include rapid dose 
increases, concurrent use of sodium valproate, and older age (31% increased risk for 
each additional decade).38 Other psychotropics, including lithium, risperidone, haloperi-
dol, chlorpromazine and fluphenazine have also been associated with myocarditis.39 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 or family history of cardiac disease should provoke extra caution.

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 somewhat40,41 so any reported symptoms of palpitations, chest 
pain, syncope, sweating, decreased exercise capacity or breathing difficulties should be 
closely investigated.

Note also that, despite an overall reduction in mortality, younger patients may have an 
increased risk of sudden death,42 perhaps because of clozapine‐induced ECG changes.43 

table 2.43 Suggested monitoring for myocarditis36,37,46

time/condition Signs/symptoms to monitor

Baseline Pulse, blood pressure, temperature, respiratory rate
Full blood count (FBC)
C‐reactive protein (CRP)
Troponin
Echocardiography (if available)

Daily, if possible Pulse, blood pressure, 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 > 100 mg/L or troponin > twice 
upper limit of normal

Stop clozapine; repeat echo

If fever + tachycardia + raised CRP 
or troponin (but not as above)

Daily CRP and troponin measures

ECG, electrocardiogram.
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The overall picture remains very unclear but caution is required. There may, of course, 
be similar problems with other antipsychotics.44,39,45

Summary

 ■ Overall mortality may be lower for those on clozapine than in schizophrenia as a 
whole.

 ■ Risk of fatal agranulocytosis is less than 1 in 10 000 patients treated in the UK.
 ■ Risk of fatal pulmonary embolism is estimated to be around 1 in 4500 patients treated.
 ■ Risk of fatal myocarditis or cardiomyopathy may be as high as 1 in 1000 patients.
 ■ Careful monitoring is essential during clozapine treatment, particularly during the 
first 3 months (see Table 2.39).
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clozapine‐induced hypersalivation

Clozapine is well known to be causally associated with apparent hypersalivation (drool-
ing, particularly at night). This seems to be chiefly problematic in the early stages of treat-
ment and is probably dose‐related. Clinical observation suggests that hypersalivation 
reduces in severity over time (usually several months) but may persist. Clozapine‐induced 
hypersalivation is socially embarrassing and potentially life‐threatening,1 so treatment is 
a matter of some urgency.

The pharmacological basis of clozapine‐related hypersalivation remains unclear.2 
Suggested mechanisms include muscarinic M4 agonism, α2-adrenergic antagonism and 
inhibition of the swallowing reflex.3,4 The last of these is supported by trials which sug-
gest that saliva production is not increased in clozapine‐treated patients,5,6 although at 
least one study has observed marked increases in salivary flow in the first 3 weeks of 
treatment.7

Whatever the mechanism, drugs which reduce saliva production are likely to diminish 
the severity of this adverse effect. Non‐drug treatments may be used if appropriate – these 
include chewing gum, elevating pillows and placing a towel on the pillow to prevent 
soaking of clothes.2 Table 2.44 describes drug treatments so far examined.

table 2.44 Clozapine‐related hypersalivation

treatment comments

Amisulpride
100–400 mg/day8,9

Supported by a positive RCT compared with placebo, one 
other in which it was compared with moclobemide and 
numerous case studies.10–13 May allow dose reduction of 
clozapine

Amitriptyline
25–100 mg/day14,15

Limited literature support. Adverse effects may be 
troublesome. Worsens constipation

Atropine eye drops (1%)
given sublingually16,17 or as solution (1 mg/10 mL) 
used as a mouthwash

Limited literature support. Rarely used

Benzhexol (trihexyphenidyl)
5–15 mg/day18

Small, open study suggests useful activity. Used in some 
centres but may impair cognitive function. Lower doses 
(2 mg) may be effective19

Benztropine 2 mg/day
+ terazosin 2 mg/day20

Combination shown to be better than either drug alone. 
Terazosin is an α1-antagonist so may cause hypotension

Botulinum toxin21–23

(Botox) Bilateral parotid gland injections  
(150 IU into each gland)

Effective in treating sialorrhoea associated with neurological 
disorders. Five cases of successful treatment of clozapine‐
related hypersalivation in the literature

Bupropion
100–150 mg/day24

Single case report. May lower seizure threshold

clonidine
0.1–0.2 mg patch weekly
or 0.1 mg orally at night25,26

α
2
-partial agonist. Limited literature support. May exacerbate 

psychosis, depression and cause hypotension
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table 2.44 (Continued)

treatment comments

glycopyrrolate
0.5–4 mg twice daily27–29

One RCT showed glycopyrrolate to be more effective than 
biperiden without worsening cognitive function

guanfacine
1 mg daily30

α2-agonist. Single case report. May cause hypotension

hyoscine
0.3 mg tablet sucked or chewed up to 3 times  
daily or 1.5 mg/72 hour patch31,32

Peripheral and central anticholinergic. Very widely used but 
no published data available on oral treatment. May cause 
cognitive impairment, drowsiness and worsens constipation.

ipratropium Nasal spray
(0.03% or 0.06%) – given sublingually33,34  
up to 2 sprays three times a day of the 0.06% 
or intranasally30 1 spray into each nostril daily  
of the 0.03%

Limited literature support. The only placebo‐controlled RCT 
conducted was negative35

Lofexidine
0.2 mg twice daily36

α2-agonist. Very few data. May exacerbate psychosis, 
depression and cause hypotension

Moclobemide
150–300 mg/day37

Effective in 9 out of 14 patients treated in one open study. 
Appears to be as effective as amisupride (see above)

oxybutynin
5 mg up to twice daily38

Single case report

pirenzepine
50–150 mg/day39–41

Selective M1, M4 antagonist. Extensive clinical experience 
suggests efficacy in some but one RCT suggested no effect. 
Still widely used. Does not have a UK licence for any 
indication. May cause constipation

propantheline
7.5 mg at night42

Peripheral anticholinergic. No central effects. Two Chinese 
RCTs (one positive). May worsen constipation

Quetiapine43 May reduce hypersalivation by allowing lower doses 
of clozapine to be used

Sulpiride
150–300 mg/day44,45

Supported by one, small positive RCT and a Cochrane Review 
of clozapine augmentation with sulpiride (at higher sulpiride 
doses). May allow dose reduction of clozapine

RCT, randomised controlled trial.
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clozapine‐induced gastrointestinal hypomotility (cigh)

Constipation is a common adverse effect of clozapine treatment with a prevalence of up 
to 60%.1 The mechanism of action is not completely understood but is thought to be a 
combination of the drug’s anticholinergic2,3 and antihistaminergic properties4 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. 
Essentially clozapine causes constipation by slowing transit time through the gut.

Clozapine‐induced constipation is much more common than blood dyscrasias, and 
mortality rates are also higher;4 when constipation is severe, the fatality rate (calculated 
from severe cases reported in the literature) is around 20–30%.4,6,7 Enhanced monitoring 
for CIGH is urgently needed to reduce constipation‐related fatalities.

A gastrointestinal history and abdominal examination is recommended prior to 
starting treatment and if the patient is constipated, clozapine should not be initiated 
until this has resolved.7 CIGH is most severe during the first 4 months of treatment7 
and so weekly assessments are recommended during this time frame.8 Adopting the 
Rome III criteria9 at routine FBCs might be a successful strategy to combat preventable 
deaths due to CIGH.

Opinions differ on the relationship between clozapine dose and constipation, and 
clozapine plasma level and constipation,7,10,11 however, the deaths that have occurred as 
a result of CIGH were in people taking higher daily doses (mean 535 mg/day)7.

The risk factors for developing clozapine‐induced constipation are summarised in Box 2.2.

prevention and simple management of cigh

A slower clozapine titration may reduce the risk of developing constipation with dose 
increments not exceeding 25 mg/day or 100 mg/week.1 Increasing dietary fibre intake 
to at least 20–25 g per day can increase stool weight and decrease gut transit time.14,15 

Box 2.2 risk factors for developing clozapine‐induced 
constipation7,8,12–14 

 ■ Increasing age
 ■ Female sex
 ■ Anticholinergic medication
 ■ Hypersalivation
 ■ Higher clozapine dose/plasma level
 ■ Hypercalcaemia
 ■ Gastrointestinal disease
 ■ Obesity
 ■ Diaphoresis
 ■ Low fibre diet
 ■ Poor bowel habit
 ■ Dehydration
 ■ Diabetes
 ■ Hypothyroidism
 ■ Parkinson’s disease
 ■ Multiple sclerosis
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If fibre intake is increased it is important that adequate fluid intake (1.5–2 L/day) is also 
maintained to avoid intestinal obstruction.7,14,16 Daily food and fluid charts would be 
ideal to monitor fibre and fluid intake especially during the titration phase of clozapine. 
Regular exercise (150 minutes/week)17 in addition to a high fibre diet and increased 
fluid intake also assist in the prevention of CIGH.18,19

Weekly stool charts,14,20 should be used for all patients starting clozapine. If there is 
a change from usual baseline bowel habit or fewer than three bowel movements (BM) 
per week9 an abdominal examination is indicated.7 Where this excludes intestinal 
obstruction, both a stimulant and stool‐softening laxative should be started (for exam-
ple senna and docusate7,21). Bulk forming laxatives are not effective in slow‐transit 
constipation2,22 and therefore should be avoided. There is some evidence that lactulose 
and polyethylene glycol (for example Movicol) are effective2,23 and could be considered 
as second line options or alternatives to the stimulant and softener combination. Choice 
of laxative should also be guided by the patients’ previous response to certain agents in 
association with the required speed of action.24 It would not be appropriate for example 
to start lactulose treatment (takes up to 72 hours of regular use to work25) for someone 
in need of urgent treatment.

Management of suspected acute cigh

Signs and symptoms that warrant immediate medical attention are abdominal pain, 
distension, vomiting, overflow diarrhoea, absent bowel sounds, acute abdomen, fecu-
lent vomitus and symptoms of sepsis,7 1,6,26–33 There have been case reports of fatalities 
occurring only hours after first symptoms present,34 which emphasises the urgency 
for prompt assessment and management. There should therefore be a low threshold for 
referral to a gastroenterologist when conservative management fails or constipation is 
severe and acute.7,35

Physicians may not be familiar with clozapine‐induced constipation and may welcome 
information on the associated morbidity and mortality; a copy of this section of the 
guidelines may facilitate timely treatment. The following may be helpful to communicate 
to staff in emergency departments.

1. Stop clozapine,7 and all other anti‐muscarinic medicines.
2. Assess for bowel obstruction.
3. If obstruction is not present, consider use of an enema or digital disimpaction.7 

In some cases, the off‐label use of neostigmine or physostigmine has been employed 
to accelerate gastrointestinal transit time and has shown good results for acute 
colonic pseudo‐obstruction.7,36,37

4. If obstruction is present, consider urgent surgical referral.

clozapine re‐challenge following severe constipation

Some patients have been successfully re‐challenged following severe cases of CIGH, 
however, this does not come without risk. Prophylactic measures should therefore be 
considered for those with a history of CIGH or who are deemed high risk of developing 
CIGH. Where conventional laxatives have not been tried in regular and adequate doses, 
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this should be done. However, when this approach has previously failed, 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.

The prostaglandin E1 analogue lubiprostone is licensed in the UK for the treatment 
of chronic idiopathic constipation and associated symptoms in adults, when response 
to diet and other non‐pharmacological measures (e.g. educational measures, physical 
activity) are inappropriate.38 The recommended dose for the licensed indication is 24 μg 
twice daily for a maximum of 2 weeks duration.38 Lubiprostone has been reported to 
be effective in obviating the need for other laxatives in a clozapine re‐challenge follow-
ing a severe case of CIGH,39 and is used in some centres for this indication.39

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 has been successfully used for three patients 
with severe constipation associated with opioid use (hypomotility‐induced constipation).40 
A small, randomised placebo controlled study of orlistat for clozapine‐induced constipa-
tion found a statistically significant favourable difference at study endpoint (week 16) 
for the prevalence of constipation, diarrhoea, and normal stools for orlistat compared 
with placebo;41 note that 47 of the 54 participants required conventional laxatives. 
Note also that 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, has been described as being effective in reducing 
the amount of laxatives and enemas required to maintain regular bowel movements 
for a patient diagnosed with CIGH.42 Bethanechol in this scenario was used at a dose 
of 10 mg three times daily. Bethanechol should only ever be initiated after other options 
have failed and in consultation with a gastroenterologist.42
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clozapine, neutropenia and lithium

risk of clozapine‐induced neutropenia

Around 2.7% of patients treated with clozapine develop neutropenia. Of these, half do so 
within the first 18 weeks of treatment and three‐quarters by the end of the first year.1 Risk 
factors1 include being Afro‐Caribbean (77% increase in risk) and young (17% decrease 
in risk per decade increase in age), and having a low baseline white cell count (WCC) 
(31% increase in risk for each 1 × 109/L drop). Risk is not dose‐related. Approximately 
0.8% will develop agranulocytosis. The mechanism of clozapine‐induced neutropenia/
agranulocytosis is unclear and it is possible that immune‐mediated and direct cytotoxic 
effects may both be important. The mechanism may differ between individuals and also 
between mild and severe forms of marrow suppression.2 One‐third of patients who stop 
clozapine because they have developed neutropenia or agranulocytosis will develop a 
blood dyscrasia on re‐challenge. In almost all cases, the second reaction will occur more 
rapidly, be more severe and last longer than the first.3

Benign ethnic neutropenia (BEn)

After being released from the bone marrow, neutrophils can either circulate freely in the 
bloodstream or be deposited next to vessel walls (margination).4 All of these neutrophils 
are available to fight infection. The proportion of marginated neutrophils is greater in 
people of Afro‐Caribbean or African origin than in Caucasians, leading to lower appar-
ent white cell counts (WCC) in the former. This is benign ethnic neutropenia. Many 
countries allow registration of BEN status with the clozapine supplier whereby different 
(lower) limits are set for neutrophil counts in these patients.

Many patients develop neutropenia on clozapine but not all are clozapine‐related or 
even pathological. Benign ethnic neutropenia very probably accounts for a proportion of 
observed or apparent clozapine‐associated neutropenias (hence higher rates among Afro‐
Caribbeans). Distinguishing between true clozapine toxicity and neutropenia unrelated 
to clozapine is not possible with certainty but some factors are important. True clozap-
ine‐induced neutropenia generally occurs early in treatment. White cell counts are normal 
to begin with but then fall precipitously (over 1–2 weeks or less) and recover slowly once 
clozapine is withdrawn. In benign ethnic neutropenia, WCCs are generally low and may 
frequently fall below the lower limit of normal. This pattern may be observed before, 
during and after the use of clozapine. Of course, true clozapine‐induced neutropenia can 
occur in the context of benign ethnic neutropenia. Partly because of this, any iatrogenic 
manipulation of WCCs in benign ethnic neutropenia carries significant risk.

Effect of lithium on the Wcc

Lithium increases the neutrophil count and total WCC both acutely5 and chronically.6,7 
The magnitude of this effect is poorly quantified, but a mean neutrophil count of 
11.9 × 109/L has been reported in lithium‐treated patients5 and a mean rise in neutro-
phil count of 2 × 109/L was seen in clozapine‐treated patients after the addition of 
lithium.8 This effect does not seem to be clearly dose‐related5,6 although a minimum 
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lithium serum level of 0.4 mmol/L may be required.9 The mechanism is not completely 
understood: both stimulation of granulocyte‐macrophage colony‐stimulating factor 
(GM‐CSF)10 and demargination8 have been suggested. Lithium has been successfully used 
to raise the WCC during cancer chemotherapy.11–13 White cells are fully formed and func-
tion normally – there is no ‘left shift’.

case reports

Lithium has been used to increase the WCC in patients who have developed neutro-
penia whilst taking clozapine, allowing clozapine treatment to continue. Several case 
reports in adults9,14–18 and in children19,20 have been published. Almost all patients 
had serum lithium levels of >0.6 mmol/L. Lithium has also been reported to speed the 
recovery of the WCC when prescribed after the development of clozapine‐induced 
agranulocytosis.9 In a case series (n = 25) of patients who had stopped clozapine 
because of a blood dyscrasia and were re‐challenged in the presence of lithium, only 
one developed a subsequent dyscrasia; a far lower proportion than would be expected21 
(see above).

other potential benefits of lithium–clozapine combinations

Combinations of clozapine and lithium may improve symptoms in schizoaffective patients8 
and refractory bipolar illness.22,23 There are no data pertaining to schizophrenia.

Agranulocytosis

At least 0.8% of clozapine‐treated patients develop agranulocytosis, which is poten-
tially fatal. Over 80% of cases develop within the first 18 weeks of treatment.1 Risk 
factors include increasing age and Asian race.1 Some patients may be genetically pre-
disposed.24 Although the timescale and individual risk factors for the development of 
agranulocytosis are different from those associated with neutropenia, it is impossible 
to be certain in any given patient that neutropenia is not a precursor to agranulocy-
tosis. Lithium does not seem to protect against true clozapine‐induced agranulocy-
tosis: one case of fatal agranulocytosis has occurred with this combination25 and a 
second case of agranulocytosis has been reported where the bone marrow was resist-
ant to treatment with granulocyte‐colony stimulating factor (G‐CSF).26 Note also that 
up to 20% of patients who receive clozapine–lithium combinations develop neuro-
logical symptoms typical of lithium toxicity despite lithium levels being maintained 
well within the therapeutic range.8,27

Management options

The use of iatrogenic agents to elevate WCC in patients with clear prior clozapine‐
induced neutropenia 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 clear clozapine‐induced 
agranulocytosis should not be re‐challenged with clozapine.
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The patient’s individual clinical circumstances should be considered. In particular, 
patients in whom the first dyscrasia:

 ■ was inconsistent with previous WCCs (i.e. not part of a pattern of repeated low WCCs)
 ■ occurred within the first 18 weeks of treatment
 ■ was severe (neutrophils < 0.5 × 109/L), and
 ■ was prolonged

should be considered to be very high risk if re‐challenged with clozapine. Generally 
re‐exposure to clozapine should not be attempted.

Management of patients with either of the following conditions:

 ■ low initial WCC (<4 × 109/L) or neutrophils (<2.5 × 109/L), or
 ■ 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 

Treatment with clozapine considered desirable

Discontinue, if possible, other drugs that are known
 to suppress the bone marrow

Baseline U&Es, TFTs, FBC

Rx lithium 400 mg nocte  

Titrate dose to achieve a plasma level >0.4 mmol/L*
Repeat WCC

If WCC in normal range:
start/restart clozapine

Ensure ongoing monitoring for:
clozapine and lithium 

Note: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 �rst 18 weeks of treatment.

* Higher plasma levels may be appropriate for patients who have an affective component
   to their illness.

Figure 2.6 The use of lithium with clozapine.
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descent, have no history of susceptibility to infection and have morphologically normal 
white blood cells.

should be treated as outlined in Figure 2.6.

granulocyte‐colony stimulating factor

The use of granulocyte‐colony stimulating factor (G‐CSF) to facilitate uninterrupted 
clozapine therapy in patients with previous neutropenia is a strategy that is attracting 
increasing interest, but is somewhat controversial. There are both successful28–30 and 
unsuccessful30,31 case reports of patients receiving regular long‐term G‐CSF to enable 
clozapine therapy. As well as the commonly reported side‐effects of bone pain32 and 
neutrophil dysplasia,33 the administration of G‐CSF in the face of a low or declining 
neutrophil count may mask an impending neutropenia or agranulocytosis, leading to 
severe consequences. The long term safety of G‐CSF has not been determined – bone 
density and spleen size should probably be monitored.

‘When required’ G‐CSF, to be administered if neutrophils drop below a defined thresh-
old, may allow re‐challenge with clozapine of patients in whom lithium is insufficient to 
prevent ‘dipping’ of WCC below the normal range. Again, this strategy risks masking a 
severe neutropenia or 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 is essential before considering the use of G‐CSF.
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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. In many regimens it can be pre-
dicted that chemotherapy will reduce the white blood cell count below this level, irrespective 
of the use of clozapine.

If possible clozapine should be discontinued before chemotherapy. However, this 
will place most patients at high risk of relapse or deterioration which may affect their 
capacity to consent to chemotherapy. This poses a therapeutic dilemma in patients pre-
scribed clozapine and requiring chemotherapy. Many patients, perhaps even a majority, 
continue clozapine during chemotherapy.

There are a number of case reports supporting the continued use of clozapine during 
chemotherapy.1–13 Before initiating chemotherapy in a patient who takes clozapine, it is 
essential to put in place a treatment plan that is agreed with all relevant staff involved 
in the patient’s care, and of course, the patient themself; this will include the oncologist/
physician, psychiatrist, pharmacist and the clozapine monitoring service. Plans should 
be made in advance for the action that should be taken when the white blood count 
drops below the normally accepted minimum. This plan should cover the frequency of 
haematological monitoring, increased vigilance regarding the clinical consequences of 
neutropenia/agranulocytosis, if and when clozapine should be stopped, and the place 
of ‘antidote’ medication such as lithium and G‐CSF.

In the UK, the clozapine monitoring service will normally ask for 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.7 G‐CSF has been used to treat agranulocytosis 
associated with chemotherapy and clozapine in combination.8 Risks of life‐threatening 
blood dyscrasia are probably lowest in those who have received clozapine for longer than 
a year in whom clozapine‐induced neutropenia would be highly unusual.

Summary

 ■ If possible clozapine should be discontinued before starting chemotherapy. For most 
patients withdrawal is not possible.

 ■ The risk of relapse or deterioration must be considered before discontinuing clozapine.
 ■ If the patient’s mental state deteriorates they may retract their consent for chemotherapy.
 ■ When clozapine is continued during chemotherapy a collaborative approach between 
the oncologist, psychiatrist, pharmacy, patient and clozapine monitoring service is 
strongly recommended.
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Bipolar affective disorder

Chapter 3

Lithium

Mechanism of action

Lithium is an element that the body handles in a similar way to sodium. The ubiqui-
tous nature of sodium in the human body, its involvement in a wide range of biologi-
cal processes, and the potential for lithium to alter these processes, has made it 
extremely difficult to ascertain the key mechanism(s) of action of lithium in regulat-
ing mood. For example, there is some evidence that people with bipolar illness have 
higher intracellular concentrations of sodium and calcium than controls, and that 
lithium can reduce these. Reduced activity of sodium‐dependent intracellular second 
messenger systems has been demonstrated, as have modulation of dopamine and ser-
otonin neurotransmitter pathways, reduced activity of protein kinase C and reduced 
turnover of arachidonic acid. Lithium may also have neuroprotective effects, possi-
bly mediated through its effects on N‐methyl‐D‐aspartate (NMDA) pathways. For a 
review see Marmol (2008).1 It is notable that, with the exception of a database study 
linking lithium use with a reduced risk of developing dementia,2 literature pertaining 
to the possible neuroprotective effect of lithium reports largely on either in vitro 
or  animal studies. The clinical literature is rather more dominated by reports of 
neurotoxicity.3

Indications

Lithium is effective in the treatment of moderate to severe mania with a number needed 
to treat (NNT) of 6.4 Its use for this indication is limited by the fact that it usually takes 
at least a week to achieve a response5 and that the co‐administration of antipsychotics 
may increase the risk of neurological side‐effects. It can also be difficult to achieve 
therapeutic plasma levels rapidly and monitoring can be problematic if the patient is 
uncooperative.
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The main indication for lithium is in the prophylaxis of bipolar affective disorder 
where it reduces both the number and the severity of relapses.6 Lithium is more effective 
at preventing manic than depressive relapse;7 the NNT to prevent relapse into mania or 
depression has been calculated to be 10 and 14 respectively.7 Lithium also offers some 
protection against antidepressant‐induced hypomania. It is generally clinically appro-
priate to initiate prophylactic treatment: (1) after a single manic episode that was asso-
ciated with significant risk and adverse consequences; (2) in the case of bipolar I illness, 
two or more acute episodes; or (3) in the case of bipolar II illness, significant functional 
impairment, frequent episodes or significant risk of suicide.8 NICE supports the use 
of lithium as a first‐line mood stabiliser; lithium alone is probably more effective than 
valproate alone,9 with the combination being better still.10 The earlier in the course of 
the illness that lithium treatment is started, the better the response is likely to be.11

Lithium augmentation of an antidepressant in patients with unipolar depression is 
recommended by NICE as a next‐step treatment in patients who have not responded to 
standard antidepressant drugs.12 A recent meta‐analysis found lithium to be three times 
as effective as placebo for this indication with a NNT of 5,13 although the response rate 
in STAR‐D was more modest (see section on ‘Refractory depression’ in Chapter 4).

The effectiveness of lithium in treating mood disorders does not go unchallenged. For 
a review, see Moncrieff.14

Lithium is also used to treat aggressive15 and self‐mutilating behaviour, to both prevent 
and treat steroid‐induced psychosis,16 and to raise the white blood cell count in patients 
receiving clozapine.

Lithium and suicide

It is estimated that 15% of people with bipolar affective disorder take their own life.17 
A meta‐analysis of clinical trials concluded that lithium reduced by 80% the risk of 
both attempted and completed suicide in patients with bipolar illness,18,19 and two large 
database studies have shown that lithium‐treated patients were less likely to complete 
suicide than patients treated with divalproex20 or with other mood stabilising drugs 
(valproate, gabapentin, carbamazepine).21

In patients with unipolar depression, lithium also seems to protect against suicide; 
the effect size being slightly smaller than that seen in bipolar illness.19,22 The mechanism 
of this protective effect is unknown.

Plasma levels

A recent systematic review of the relationship between plasma levels and response in 
patients with bipolar illness concluded that the minimum effective plasma level for 
prophylaxis is 0.4 mmol/L, with the optimal range being 0.6–0.75 mmol/L. Levels above 
0.75 mmol/L offer additional protection only against manic symptoms.8,23 Changes in 
plasma levels seem to worsen the risk of relapse.24 The optimal plasma level range in 
patients who have unipolar depression is less clear.13

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).25
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Lithium is rapidly absorbed from the gastrointestinal tract but has a long distribution 
phase. Blood samples for plasma lithium level estimations should be taken 10–14 hours 
(ideally 12) post dose in patients who are prescribed a single daily dose of a prolonged‐
release preparation at bedtime.26

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. Other prepara-
tions should not be assumed to be bioequivalent and should be prescribed by brand.

 ■ Lithium carbonate 400 mg tablets each contain 10.8 mmol/lithium.
 ■ Lithium citrate liquid is available in two strengths and should be administered twice 
daily:

 ■ 5.4 mmol/5mLs is equivalent to 200 mg lithium carbonate
 ■ 10.8 mmol/5mLs is equivalent to 400 mg 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.

Adverse effects

Most side‐effects are dose‐ (and therefore plasma level) related. These include mild gas-
tro‐intestinal upset, fine tremor, polyuria and polydipsia. Polyuria may occur more fre-
quently with twice‐daily dosing.27 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 may be irreversible after long‐term treat-
ment (>15 years).26,27 Lithium treatment can also lead to a reduction in the glomerular 
filtration rate (GFR);28 the magnitude of the risk is uncertain.29,30 One large cross‐sectional 
study found that one‐third of young people prescribed lithium had an e‐GFR of <60 mLs/
minute (chronic kidney disease stage 3).28 A very small number of patients may develop 
interstitial nephritis. Lithium levels of >0.8 mmol/L are associated with a higher risk of 
renal toxicity.23

In the longer term, lithium increases the risk of hypothyroidism;31 in middle‐aged 
women, the risk may be up to 20%.32 A case has been made for testing thyroid 
autoantibodies in this group before starting lithium (to better estimate risk) and for 
measuring thyroid function tests (TFTs) more frequently in the first year of treat-
ment.33 Hypothyroidism is easily treated with thyroxine. TFTs usually return to 
normal when lithium is discontinued. Lithium also increases the risk of hyperpar-
athyroidism, and some recommend that calcium levels should be monitored in 
patients on long‐term treatment.33 Clinical consequences of chronically increased 
serum calcium include renal stones, osteoporosis, dyspepsia, hypertension and renal 
impairment.33

For a review of the toxicity profile of lithium, see McKnight et al.34
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Lithium toxicity

Toxic effects reliably occur at levels >1.5 mmol/L and usually consist of gastro‐intestinal 
effects (increasing anorexia, nausea and diarrhoea) and CNS effects (muscle weakness, 
drowsiness, ataxia, course tremor and muscle twitching). Above 2 mmol/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 (note NEVER thiazide or loop diuretics). Above 3 mmol/L peritoneal or haemodi-
alysis is often used. These plasma levels are only a guide and individuals vary in their 
susceptibility to symptoms of toxicity.

Most risk factors for toxicity involve changes in sodium levels or the way the body 
handles sodium. For example low salt diets, dehydration, drug interactions (see Table 3.1) 
and some uncommon physical illnesses such as Addison’s disease.

Information relating to the symptoms of toxicity and the common risk factors 
should always be given to patients when treatment with lithium is initiated.35 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, e‐GRF36 and TFTs should be checked. 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 human teratogen. Women of child‐bearing age should be advised to use 
a reliable form of contraception. See section on ‘Pregnancy’ in Chapter 7.

Table 3.1 Lithium: prescribing and monitoring

Indications
Mania, hypomania, prophylaxis of bipolar affective disorder and recurrent 
depression. Reduces aggression and suicidality

Pre‐lithium work up e‐GRF and TFTs. ECG recommended in patients who have risk factors for, or existing 
cardiovascular disease. Baseline measure of weight desirable

Prescribing Start at 400 mg at night (200 mg in the elderly). Plasma level after 7 days, then 7 days 
after every dose change until the desired level is reached (0.4 mmol/L may be effective 
in unipolar depression, 0.6–1.0 mmol/L in bipolar illness, slightly higher levels 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). e‐GFR and TFTs every 6 months. Weight (or BMI) 
should also be monitored

Stopping Reduce slowly over at least 1 month. Avoid incremental reductions in plasma levels 
of >0.2 mmol/L

BMI, body mass index; ECG, electrocardiogram; e‐GFR, estimated glomerular filtration rate; TFT, thyroid function test.
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On‐treatment monitoring8

NICE recommend that plasma lithium, e‐GFR and TFTs should be checked every 
6 months. More frequent tests may be required in those who are prescribed interacting 
drugs, elderly or have established chronic kidney disease (CKD). A patient safety alert 
related to the importance of biochemical monitoring in patients prescribed lithium has 
been issued by the National Patient Safety Agency.37 Weight (or BMI) should also be 
monitored. Lithium monitoring in clinical practice in the UK is known to be suboptimal,38 
although there has been a modest improvement over time.39 The use of automated reminder 
systems has been shown to improve monitoring rates.40

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 discontinuing lithium,41 even in patients who have been symptom free 
for as long as 5 years.42 This has led to recommendations that lithium treatment 
should not be started unless there is a clear intention to continue it for at least 3 
years.43 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 reduced by decreasing the dose gradually over a period of 
at least a month,44 and avoiding decremental serum level reductions of >0.2 mmol/L.23 
The course of illness may, however, still be adversely affected: a recent 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; significant survival differences persisted for 
many years. Patients maintained on high lithium levels prior to discontinuation were 
particularly prone to relapse.45

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%. In addition one‐third of patients took 
lithium for less than 6 months in total.46 A large audit found that one in ten patients 
prescribed long‐term lithium treatment had a plasma level below the therapeutic 
range.47 It is clear that sub‐optimal adherence limits the effectiveness of lithium in clini-
cal practice. One database study suggested the extent to which lithium was taken was 
directly related to the risk of suicide (more prescriptions = lower suicide rate).48

Less convincing data support the emergence of depressive symptoms in patients with 
bipolar illness after lithium discontinuation.41 There are few data relating to patients 
with unipolar depression.

Interactions with other drugs49,50

Because of lithium’s relatively narrow therapeutic index, pharmacokinetic interactions 
with other drugs can precipitate lithium toxicity. Most clinically significant interactions 
are with drugs that alter renal sodium handling; see Table 3.2.
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Angiotensin converting enzyme inhibitors

Angiotensin converting enzyme (ACE) inhibitors can (1) reduce thirst which can lead to mild 
dehydration, and (2) increase renal sodium loss leading to increased sodium re‐absorption 
by the kidney, resulting in an increase in lithium plasma levels. The magnitude of this 
effect is variable; from no increase to a four‐fold increase. The full effect can take several 
weeks to develop. The risk seems to be increased in patients with heart failure, dehydra-
tion and renal impairment (presumably because of changes in fluid balance/handling). In 
the elderly, ACE inhibitors increase seven‐fold 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 e‐GFR 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 angiotensin II receptor antagonists; candesartan, eprosartan, 
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 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 inter-
action seems to be greatest in the first month after the loop diuretic has been prescribed and 
extra lithium plasma level monitoring during this time is recommended if these drugs are 
co‐prescribed. Loop diuretics can increase sodium loss and subsequent re‐absorption 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.

Table 3.2 Lithium: clinically relevant drug interactions

Drug group Magnitude of effect Timescale of effect Additional information

ACE 
inhibitors

Unpredictable
Up to four‐fold  
increases in [Li]

Develops over 
several weeks

Seven‐fold increased risk of hospitalisation 
for lithium toxicity in the elderly
Angiotensin II receptor antagonists 
may be associated with similar risk

Thiazide 
diuretics

Unpredictable
Up to four‐fold  
increases in [Li]

Usually apparent 
in first 10 days

Loop diuretics are safer
Any effect will be apparent in the first 
month

NSAIDs Unpredictable
From 10% to > four‐fold 
increases in [Li]

Variable; few days 
to several months

NSAIDs are widely used on a prn basis
Can be bought without a prescription

ACE, angiotensin converting enzyme; [Li], lithium; NSAIDs, non‐steroidal anti‐inflammatory drugs.
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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 re‐absorption 
of sodium and therefore lithium. The magnitude of the rise 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 function, renal artery stenosis 
or heart failure and who are dehydrated or on a low salt diet. There are a growing 
number of case reports of an interaction between lithium and cyclo‐oxygenase (COX)‐2 
inhibitors.

NSAIDs (or COX‐2 inhibitors) can be combined with lithium, but (1) they should 
be prescribed regularly NOT prn, and (2) 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, dexketofrofen, diclofenac, diflunisal, etodolac, etoricoxib, 
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 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 implicate 
selective serotonin reuptake inhibitors (SSRIs), another group of drugs that can cause 
hyponatraemia.
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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 thus altering synaptic plasticity, interferes with intra-
cellular signaling, promotes brain‐derived neurotrophic factor (BDNF) expression and 
reduces levels of protein kinase C. Recent research has focused on the ability of val-
proate to alter the expression of multiple genes that are involved in transcription regula-
tion, cytoskeletal modifications and ion homeostasis. Other mechanisms that have been 
proposed include depletion of inositol, and indirect effects on non‐GABA pathways 
through inhibition of voltage‐gated sodium channels.

There is a growing literature relating to the potential use of valproate as an adjunctive 
treatment in several types of cancer; the relevant mechanism of action being inhibition 
of histone deacetylase.2–4

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 prepa-
rations.5 Clinical studies of the treatment of affective disorders variably use sodium 
valproate, semi‐sodium valproate, ‘valproate’ or valproic acid. The great majority have 
used semi‐sodium valproate (divalproex in the US).

In the US, valproic acid is widely used in the treatment of bipolar illness,6 and in the 
UK sodium valproate is widely used. It is important to remember that doses of sodium 
valproate and semi‐sodium valproate are not equivalent; a slightly higher (approxi-
mately 10%) dose is required if sodium valproate is used to allow for the extra sodium 
content.

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 
inpatients who initially received the semi‐sodium preparation had a hospital stay that 
was a third longer than patients who initially received valproic acid.7 Note that sodium 
valproate controlled release (Epilim Chrono) can be administered as a once‐daily dose 
whereas other sodium and semi‐sodium valproate preparations require at least twice‐
daily administration.

Indications

Randomised controlled trials (RCTs) have shown valproate to be effective in the treatment 
of mania,8,9 with a response rate of 50% and a 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) randomized open trial of 12 weeks duration found lithium and valproate 
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to be equally effective in the treatment of acute mania.12 Valproate may be effective in 
patients who have failed to respond to lithium; in a small placebo controlled RCT (n = 36) 
in patients who had failed to respond to or could not tolerate lithium, the median decrease 
in Young Mania Rating Scale scores was 54% in the valproate group and 5% in the placebo 
group.13 It may be less effective than olanzapine, both as monotherapy14 as an adjunctive 
treatment to lithium12 in acute mania. A network meta‐analysis reported that valproate was 
less effective but better tolerated than lithium.15

A meta‐analysis of four small RCTs concluded that valproate is effective in bipolar 
depression with a small to medium effect size,16 although further data are required.10

Although open label studies suggest that valproate is effective in the prophylaxis 
of bipolar affective disorder,17 RCT data are limited.18,19 Bowden et al.20 found no dif-
ference 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 
secondary outcome measures. This study can be criticised for including patients who 
were ‘not ill enough’ and for not lasting ‘long enough’ (1 year). In another RCT,18 which 
lasted for 47 weeks, there was no difference in relapse rates between valproate and 
olanzapine. The study had no placebo arm and the attrition rate was high, so is difficult 
to interpret. 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 olanzapine but that 
this advantage was not maintained.19 Outcomes with respect to manic symptoms for 
those who did not have a rapid cycling illness were better at 1 year with olanzapine 
than valproate. In a further 20 month RCT of lithium versus valproate in patients with 
rapid cycling illness, both the relapse and attrition rate were high, and no difference in 
efficacy between valproate and lithium was apparent.21 More recently, the BALANCE 
study found lithium to be numerically superior to valproate, and the combination of 
lithium and valproate statistically superior to valproate alone.22 Aripiprazole in combi-
nation with valproate is superior to valproate alone.23

NICE recommends 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 depres-
sion, and for prophylaxis,24 but importantly NOT in women of child‐bearing potential.24,25 
Cochrane conclude that the evidence supporting the use of valproate as prophylaxis is 
limited,26 yet use for this indication has substantially increased in recent years.27

Valproate is sometimes used to treat aggressive behaviours of variable aetiology.28 
One small RCT (n = 16) failed to detect any advantage for risperidone augmented with 
valproate over risperidone alone in reducing hostility in patients with schizophrenia.29 
A mirror‐image study found that, in patients with schizophrenia or bipolar disorder in 
a secure setting, valproate decreased agitation.30

There is a small positive placebo controlled RCT of valproate in generalised anxiety 
disorder.31

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.32 There may be a linear association 
between valproate serum levels and response in acute mania, with serum levels <55 mg/L 
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being no more effective than placebo and levels >94 mg/L being associated with the most 
robust response,33 although these data are weak.32 Note that this is the top of the refer-
ence range (for epilepsy) that is quoted on laboratory forms. Optimal serum levels during 
the maintenance phase are unknown, but are likely to be at least 50 mg/L.34 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.

Adverse effects

Valproate can cause both gastric irritation and hyperammonaemia,35 both of which can 
lead to nausea. Lethargy and confusion can occasionally occur with starting doses above 
750 mg/day. Weight gain can be significant,36 particularly when valproate is used in com-
bination with clozapine. Valproate causes dose related tremor in up to one‐quarter of 
patients.37 In the majority of these patients it is intention/postural tremor that is prob-
lematic, but a very small proportion develop parkinsonism associated with cognitive 
decline; these symptoms are reversible when valproate is discontinued.38

Hair loss with curly regrowth and peripheral oedema can occur, as can thrombocy-
topenia, leucopenia, red cell hypoplasia and pancreatitis.39 Valproate can cause hyper-
androgenism in women40 and has been linked with the development of polycystic 
ovaries; the evidence supporting this association is conflicting. Valproate is a major 
human teratogen (see section on ‘Pregnancy’ in Chapter 7). 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 
treatment41) should be evaluated clinically and other markers of hepatic function, such 
as albumin and clotting time, should be checked.

Many side‐effects of valproate are dose‐related (peak plasma‐level related) and 
increase in frequency and severity when the plasma level is >100 mg/L. The once daily 
chrono 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 anticonvulsant drugs have been associated with an increased 
risk of suicidal behaviour,42 but this finding is not consistent across studies.43 Patients 
with depression44 or who take another anticonvulsant drug that increases the risk of 
developing depression may be a sub‐group at greater risk.45

Note that valproate is eliminated mainly through the kidneys, partly in the form of 
ketone bodies, and may give a false positive urine test for ketones.

Pre‐treatment tests

Baseline full blood count (FBC), LFTs, and weight or BMI, are recommended by NICE.

On‐treatment monitoring

NICE recommend that a FBC and LFTs should be repeated after 6 months, and that BMI 
should be monitored. Valproate summary of product characteristics (SPCs) recommend 
more frequent LFTs during the first 6 months, with albumin and clotting measured if 
enzyme levels are abnormal.
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Discontinuation

It is unknown if abrupt discontinuation of valproate worsens the natural course 
of bipolar illness in the same way that discontinuation of lithium does. One small 
naturalistic retrospective study suggests that it might.46 Until further data are avail-
able, if valproate is to be discontinued, it should be done slowly over at least a 
month.

Use in women of child‐bearing age

Valproate is an established human teratogen. NICE recommend that alternative anti-
convulsants are preferred in women with epilepsy47 and that valproate should not be 
used to treat bipolar illness in women of child‐bearing age.24

The SPCs for sodium valproate and semi‐sodium valproate48,49 state that:

 ■ these drugs should not be initiated in women of child‐bearing potential without spe-
cialist advice (from a neurologist or psychiatrist)

 ■ women who are trying to conceive and require valproate, should be prescribed pro-
phylactic folate.

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 valproate cannot be avoided, adequate contraception should be ensured 
and prophylactic folate prescribed.

The teratogenic potential of valproate is not widely appreciated and many women of 
child‐bearing age are not advised of the need for contraception or prophylactic folate.50,51 
Valproate may also cause impaired cognitive function in children exposed to valproate 
in utero.52 See section on ‘Pregnancy’ in 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 300 mg aspirin is required.53 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, possibly by inhibition/competitive inhibition of 
their metabolism. Examples include tricyclic antidepressants (TCAs) (particularly 
clomipramine54), lamotrigine,55 quetiapine,56 warfarin57 and phenobarbital. Valproate 
may also significantly lower plasma olanzapine concentrations; the mechanism is 
unknown.58

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.

The prescribing and monitoring of valproate are summarised in Table 3.3.
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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 nor‐adrenaline. Carbamazepine has a similar molecular structure to TCAs.

As well as blocking voltage‐dependent sodium channels, oxcarbazepine also increases 
potassium conductance and modulates high‐voltage activated calcium channels.

Formulations

Carbamazepine is available as a liquid, chewable, immediate‐release and controlled‐release 
tablets. Conventional 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 preparation has a 
lower bioavailability and an increase in dose of 10–15% may be required.

Indications

Carbamazepine is primarily used as an anticonvulsant in the treatment of grand mal and 
focal seizures. It is also used in the treatment of trigeminal neuralgia and, in the UK, is 
licensed for the treatment 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 placebo 
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 NICE does not recommend carbamaze-
pine as a first‐line treatment for mania.5

Open studies suggest that carbamazepine monotherapy has some efficacy in bipolar 
depression;6 note that the evidence base supporting other strategies is stronger (see 
section on ‘Bipolar depression’ in this chapter). Carbamazepine may also be useful in 
unipolar depression either alone7 or as an augmentation strategy.8

Carbamazepine is generally considered to be less effective than lithium in the 
prophylaxis of bipolar illness;9 several published studies report a low response rate 
and high drop‐out rate. A meta‐analysis (n = 464) failed to find a significant differ-
ence in efficacy between lithium and carbamazepine, but those who received carba-
mazepine were more likely to drop out of treatment because of side‐effects.10 Lithium 
is considered to be superior to carbamazepine in reducing suicidal behaviour,11 
although data are not consistent.12 NICE considers carbamazepine to be a third‐line 
prophylactic agent.5 Three small studies suggest the related oxcarbazepine may have 
some prophylactic efficacy when used in combination with other mood stabilising 
drugs.13–15

There are data supporting the use of carbamazepine in the management of alcohol 
withdrawal symptoms,16 although the high doses required initially are often poorly 
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tolerated. Cochrane does not consider the evidence strong enough to support the use 
of carbamazepine for this indication.17 Carbamazepine has also been used to manage 
aggressive behaviour in patients with schizophrenia;18 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 dyscontrol syndrome.

Plasma levels

When carbamazepine is used as an anticonvulsant, the therapeutic range is generally 
considered to be 4–12 mg/L, although the supporting evidence is not strong. In patients 
with affective illness, a dose of at least 600 mg/day and a plasma level of at least 7 mg/L 
may be required,19 although this is not a consistent finding.4,7,20 Levels above 12 mg/L 
are associated with a higher side‐effect burden.

Carbamazepine serum levels vary markedly within a dosage interval. It is therefore 
important to sample at a point in time where levels are likely to be reproducible for any 
given individual. The most appropriate way of monitoring is to take a trough level before 
the first dose of the day.

Carbamazepine is a hepatic enzyme inducer that induces its own metabolism as well 
as that of other drugs. 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 an increase in dose to ensure that the desired level is still being obtained.

Most published clinical trials that demonstrate the efficacy of carbamazepine as a 
mood stabiliser use doses that are significantly higher (800–1200 mg/day) than those 
commonly prescribed in UK clinical practice.21

Adverse effects1

The main side‐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.22 Around 3% of patients 
treated with carbamazepine develop a generalised erythematous rash. Serious exfolia-
tive dermatological reactions can rarely occur; vulnerability is genetically determined,23 
and genetic testing of people of Han Chinese or Thai origin is recommended before 
carbamazepine is prescribed. Carbamazepine is a known human teratogen (see section 
on ‘Pregnancy’ in Chapter 7).

Carbamazepine commonly causes a chronic low white blood cell (WBC) count. One 
patient in 20,000 develops agranulocytosis and/or aplastic anaemia.24 Raised alkaline 
phosphatase (ALP) and gamma‐glutamyl transferase (GGT) are common (a GGT of 
2–3 times normal is rarely a cause for concern25). A delayed multi‐organ hypersensitiv-
ity reaction rarely occurs, mainly manifesting itself as various skin reactions, a low 
WBC count, and abnormal LFTs. Fatalities have been reported.25,26 There is no clear 
timescale for these events.
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Some anticonvulsant drugs have been associated with an increased risk of suicidal 
behaviour. Carbamazepine has not been implicated, either in general,27,28 or more 
 specifically, in those with bipolar illness.29

Pre‐treatment tests

Baseline U&Es, FBC and LFTs are recommended by NICE. A baseline measure of weight 
is also desirable.

On‐treatment monitoring

NICE recommend 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 1 month of discontinua-
tion,30 while in another small case series (n = 4), three patients had a recurrence of their 
mood disorder within 3 months.31 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 section on ‘Pregnancy’ in 
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 
below) and prophylactic folate prescribed.

Interactions with other drugs32–35

Carbamazepine is a potent inducer of hepatic cytochrome enzymes and is metabolised 
by CYP3A4. Plasma levels of most antidepressants, most antipsychotics, benzodiaz-
epines, some cholinesterase inhibitors, methadone, thyroxine, theophylline, oestrogens 
and other steroids may be reduced by carbamazepine, resulting in treatment failure. 
Patients requiring contraception should either receive a preparation containing not less 
than 50 μg oestrogen or use a non‐hormonal method. Drugs that inhibit CYP3A4 will 
increase carbamazepine plasma levels and may precipitate toxicity. Examples include 
cimetidine, diltiazem, verapamil, erythromycin and some selective serotonin reuptake 
inhibitors (SSRIs).

Pharmacodynamic interactions also occur. The anticonvulsant activity of carba-
mazepine is reduced by drugs that lower the seizure threshold (e.g. antipsychotics and 
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antidepressants), the potential for carbamazepine to cause neutropenia may be increased 
by other drugs that have the potential to depress the bone marrow (e.g. clozapine), and 
the risk of hyponatraemia may be increased by other drugs that have the potential to 
deplete sodium (e.g. diuretics). Neurotoxicity has been reported when carbamazepine is 
used in combination with lithium. This is rare.

As carbamazepine is structurally similar to TCAs, in theory it should not be given 
within 14 days of discontinuing a monoamine oxidase inhibitor (MAOI).

The prescribing and monitoring of carbamazepine is summarised in Table 3.4.
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Antipsychotics in bipolar disorder

It is unhelpful to think of antipsychotic drugs as having only ‘antipsychotic’ actions. 
Individual antipsychotics variously possess sedative, anxiolytic, antimanic, mood‐stabilising 
and antidepressant properties. Some antipsychotics (quetiapine and olanzapine) show all 
of these activities.

First-generation antipsychotics (FGAs) have long been used in mania and several 
studies support their use in a variety of hypomanic and manic presentations.1–3 Their 
effectiveness seems to be enhanced by the addition of a mood stabiliser.4,5 In the 
longer‐term treatment of bipolar affective disorder, FGAs are widely used (presumably 
as prophylaxis)6 but robust supporting data are absent.7 The observation that typical 
antipsychotics are associated with both depression and tardive dyskinesia in bipolar 
patients militates against their long‐term use.7–9 Certainly the use of second-generation 
antipsychotics (SGAs) seems less likely to cause depression than treatment with halo-
peridol.10 The use of FGA depots is common in practice but poorly supported and 
seems to be associated with a high risk of depression.11

Among newer antipsychotics, olanzapine, risperidone, quetiapine, aripiprazole and 
asenapine have been most robustly evaluated and are licensed in many countries for the 
treatment of mania. Olanzapine is more effective than placebo in mania,12,13 and at least 
as effective as valproate semi‐sodium14,15 and lithium.16,17 As with FGAs, olanzapine 
may be most effective when used in combination with a mood‐stabiliser18,19 (although 
in one study, olanzapine + carbamazepine was no better than carbamazepine alone20). 
Data suggest olanzapine may offer benefits in longer‐term treatment;21,22 it may be more 
effective than lithium,23 and it is formally licensed as prophylaxis.

Data relating to quetiapine24–26 suggest robust efficacy in all aspects of bipolar affec-
tive disorder including prevention of bipolar depression.27 Aripiprazole is effective in 
mania both alone28–30 and as an add‐on agent,31 and in long‐term prophylaxis.32,33 
Clozapine seems to be effective in refractory bipolar conditions, including refractory 
mania.34–37 Risperidone has shown efficacy in mania,38 particularly in combination with 
a mood‐stabiliser.2,39 Risperidone long acting injection is also effective40 (note though 
that the pharmacokinetics of this formulation generally render it an unsuitable choice 
for the acute treatment of mania). There are few data for amisulpride41 rather more for 
ziprasidone42 and effectively none for lurasidone (notwithstanding its effect as an acute 
treatment for bipolar depression43,44) or iloperidone.

Asenapine is given by the sublingual route and is effective in mania.45,46 Efficacy 
seems to be maintained in the longer term.47 Asenapine is less sedative than olanzapine 
with a similar (low) propensity for akathisia and other movement disorders46,47 and is 
less likely than olanzapine to cause weight gain and metabolic disturbance.48

Overall, antipsychotics (particularly haloperidol, olanzapine and risperidone) may be 
more effective than traditional mood stabilisers in the treatment of mania,49 and quetia-
pine is similarly effective but better tolerated than aripiprazole or lithium.49
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Treatment of acute mania or hypomania

Drug treatment is the mainstay of therapy for mania and hypomania. Both antipsychotics 
and so‐called mood stabilisers are effective. Sedative and anxiolytic drugs (e.g. benzodiaz-
epines) may add to the effects of these drugs. Drug choice is made difficult by the dearth 
of direct comparisons and so no drug can be recommended over another on efficacy 
grounds. However, a multiple treatments meta‐analysis1 (which allows indirect comparison) 

No

Stop antidepressant
treatment

Is the patient
taking antimanic

medication?

Yes

Consider:
An antipsychotic (if symptoms severe or 
behaviour disturbed)

Or

Valproate (avoid in women of
childbearing potential)

Or

Lithium (if future adherence likely)

If response is inadequate
Combine antipsychotic and valproate
or lithium

All patients – consider adding short-
term benzodiazepine16–18

(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 1.0–1.2 mmol/L (to treat the acute
episode – not for long-term
maintenance), and/or adding an 
antipsychotic

If taking valproate, check plasma
levels,4,5,19,20 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
antipsychotic.2

If taking carbamazepine, consider
adding antipsychotic (higher doses may
be needed as antipsychotic levels 
reduced).

All patients – consider adding short-
term benzodiazepine16–18

(lorazepam or clonazepam)

Figure 3.1 Treatment of acute mania or hypomania.2–15 Note that lithium may be relatively less effective in mixed 
states21 or substance misuse.22
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suggested that olanzapine, risperidone haloperidol and quetiapine had the best 
combination of efficacy and acceptability. The added benefit of antipsychotic–mood 
stabiliser combinations (compared with mood‐stabiliser alone) is established for 
those relapsing while on mood stabilisers, but unclear for those presenting on no 
treatment.2–6

Figure 3.1 outlines a treatment strategy for mania and hypomania. These recommen-
dations are based on UK NICE guidelines,3 the British Association of Psychopharmaco-
logy guidelines,4 American Psychiatric Association guidelines5 and individual references 
cited. Where an antipsychotic is recommended, choose from those licensed for mania/
bipolar disorder, i.e. most conventional drugs (see individual labels/SPCs), aripiprazole, 
asenapine, olanzapine, risperidone and quetiapine.

Those drugs with the best evidence for effective treatment of mania are shown in 
Table 3.5. Other possible treatments are shown in Table 3.6. The relative costs of drugs 
for the treatment of mania in the UK are shown in Table 3.7.

Table 3.5 Drug treatment of mania: suggested doses

Drug Dose

Lithium 400 mg/day, increasing every 3–4 days according to plasma levels. 
At least one study has used 800 mg as a starting dose23

Valproate As semi‐sodium: 250 mg three‐times daily increasing according to 
tolerability and plasma levels. Slow release semi‐sodium valproate may 
also be effective (at 15–30 mg/kg)24 but there is one failed study25

As sodium valproate slow release – 500 mg/day increasing as above
Higher, so‐called loading doses, have been used, both oral26–28 
and intravenous.29,30 Dose is 20–30 mg/kg/day

Aripiprazole 15 mg/day increasing up to 30 mg/day as required31,32

Asenapine 5 mg bd increasing to 10 mg bd as required

Olanzapine 10 mg/day increasing to 15 mg or 20 mg as required

Risperidone 2 mg or 3 mg/day increased to 6 mg/day as required

Quetiapine IR – 100 mg/day increasing to 800 mg as required. Higher starting 
doses have been used33

ER – 300 mg/day increasing to 600 mg/day on day 2

Haloperidol 5–10 mg/day increasing to 15 mg if required

Lorazepam17,18 Up to 4 mg/day (some centres use higher doses)

Clonazepam16,18 Up to 8 mg/day

bd, bis in die (twice a day); ER, extended release; IR, immediate release.
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Table 3.6 Other possible drug treatments for mania (listed in alphabetical order)

Treatment Comments

Allopurinol34 (600 mg/day) Clear therapeutic effect when added to lithium in one RCT (n = 120), 
but no effect in a smaller recent study35

Clozapine36,37 Established treatment option for refractory mania/bipolar disorder

Gabapentin38–40 (up to 2.4 g/day) Probably only effective by virtue of an anxiolytic effect. Rarely used. 
Possibly useful as prophylaxis41

Lamotrigine42,43 (up to 200 mg/day) Possibly effective but better evidence for bipolar depression

Levetiracetam44,45 (up to 4000 mg/day) Possibly effective but controlled studies required

Memantine46 (10–30 mg/day) Small open study

Oxcarbazepine47–53 (around  
300–3000 mg/day)

Probably effective acutely and as prophylaxis although one controlled 
study conducted (in youths) was negative54

Phenytoin55 (300–400 mg/day) Rarely used. Limited data. Complex kinetics with narrow therapeutic range

Ritanserin56 (10 mg/day) Supported by a single RCT. Well tolerated. May protect against EPS

Tamoxifen57–59 (10–140 mg/day) Possibly effective. Three small RCTs. Dose–response relationship unclear, 
but 80 mg/day clearly effective when added to lithium

Topiramate60–63 (up to 300 mg/day) Possibly effective. Causes weight loss but poorly tolerated

Tryptophan depletion64 Supported by a small RCT

Ziprasidone65–67 Supported by three RCTs

Consult specialist and primary literature before using any treatment listed.
EPS, extrapyramidal side‐effects; RCT, randomised controlled trial.

Table 3.7 Drugs for acute mania: relative costs

Drug Cost Comments

Lithium (Priadel)
800 mg/day

£+ Add cost of plasma level monitoring

Carbamazepine (Tegretol Retard)
800 mg/day

£++ Self‐induction complicates acute treatment; 
reduces plasma levels of other drugs

Sodium valproate (Epilim Chrono)
1500 mg/day

£++ Not licensed for mania, but may be given 
once daily

Valproate semi‐sodium (Depakote)
1500 mg/day

£++ Licensed for mania, but given two or three 
times daily

Aripiprazole (Abilify)
15 mg/day

£+++ Non‐sedative, but effective. Patent near 
expiration in most countries

Haloperidol (generic)
10 mg/day

£+ Most widely used typical antipsychotic in mania

Asenapine (Sycrest)
20 mg/day

£+++ Sublingual only. Licensed for mania only

Olanzapine (generic)
15 mg/day

£+ Velotabs or equivalent may be more expensive

Quetiapine (generic ‐ IR)
600 mg/day

£+ ER preparation branded in some countries

Risperidone (generic)
4 mg/day

£+ Non‐sedative but effective

ER, extended release; IR, immediate release.
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Bipolar depression

Bipolar depression is a common and debilitating disorder which differs from unipolar 
disorder in severity, time course, 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 delusions and reverse 
neurovegetative symptoms such as hyperphagia and hypersomnia.1–3 Around 15% of 
people with bipolar affective disorder commit suicide,4 a statistic which aptly reflects 
the severity and frequency of depressive episodes. Bipolar depression affords greater 
socio‐economic burden than either mania and unipolar depression5 and represents the 
majority of symptomatic illness in bipolar affective disorder in respect to time.6,7

The drug treatment of bipolar depression is somewhat controversial for two reasons. 
First, until recently there were few well‐conducted, randomised, controlled trials specifi-
cally in bipolar depression and second, the condition entails consideration of lifelong 
outcome rather than simply discrete episode response.8 We have some knowledge of the 
therapeutic effects of drugs in bipolar depressive episodes but more limited awareness 
of the therapeutic or deleterious effects of drugs in the longer term. In the UK, NICE 
recommends the initial use of fluoxetine combined with olanzapine or quetiapine on its 
own (assuming an antipsychotic is not already prescribed).9 Lamotrigine is considered 
to be second‐line treatment (although we consider the evidence for lamotrigine rather 
weak). Tables  3.8, 3.9 and 3.10 give some broad guidance on treatment options in 
 bipolar depression.
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Table 3.8 Established treatments for bipolar depression (listed in alphabetical order)

Drug/regime Comments

Lamotrigine1,10,11–16 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 modest, with numerous failed trials.17,18 It may be useful as an adjunct 
to lithium19 or as an alternative to it in pregnancy20

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: 50 mg/day has efficacy, but 200 mg/day 
is probably better. In the USA doses of up to 1200 mg/day have been used (mean around 
250 mg/day)

Lithium and 
antidepressant21–28

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.29,30 
Tricyclic antidepressants and MAOIs are usually 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.31,32 There is 
controversial evidence that antidepressants are effective only when lithium plasma levels 
are below 0.8 mmol/L

Continuing antidepressant treatment after resolution of symptoms may protect against 
depressive relapse,33,34 although only in the absence of a mood stabiliser.35 At the time of 
writing, there is no consensus on whether or not to continue antidepressants long term36

Lithium1,10,37–39 Lithium is probably effective in treating bipolar depression but supporting data are 
methodologically questionable.40 There is some evidence that lithium prevents depressive 
relapse but its effects on manic relapse are considered more robust. Fairly strong support 
for lithium in reducing suicidality in bipolar affectivedisorder41,42

Lurasidone Two RCTs show good effect for lurasidone either alone43 or as an adjunct to mood 
stabilisers.44 Not licensed for bipolar depression in the UK at the time of writing.

Olanzapine +/–  
fluoxetine10,40,45–48

This combination (Symbyax®) is more effective than both placebo and olanzapine alone 
in treating bipolar depression. The dose is 6 mg and 25 mg or 12 mg and 50 mg/day 
(so presumably 5/20 mg and 10/40 mg are effective). May be more effective than 
lamotrigine. Reasonable evidence of prophylactic effect. Recommended as first‐line 
treatment by NICE9

Olanzapine alone is effective when compared with placebo,49 but the combination with 
fluoxetine is more effective. (This is possibly the strongest evidence for a beneficial effect 
for an antidepressant in bipolar depression.)

Quetiapine50–54 Five large RCTs have demonstrated clear efficacy for doses of 300 mg and 600 mg daily 
(as monotherapy) in bipolar I and bipolar II depression. May be superior to both lithium 
and paroxetine

Quetiapine also prevents relapse into depression and mania55,56 and so one of the treatments 
of choice in bipolar depression.57 It appears not to be associated with switching to mania

Valproate1,10,57–61 Limited evidence of efficacy as monotherapy but recommended in some guidelines. 
Several very small RCTs but many negative. Probably protects against depressive relapse 
but database is small

MAOI, monoamine oxidase inhibitor; RCT, randomised controlled trial; SSRI. Selective serotonin reuptake inhibitor.
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Table 3.10 Other possible treatments for bipolar depression

Drug/regime Comments

Aripiprazole74–77 Limited support from open studies as add‐on treatment. RCT negative. Possibly 
not effective

Gabapentin1,78,79 Open studies suggest modest effect when added to mood‐stabilisers 
or antipsychotics. Doses average around 1750 mg/day. Anxiolytic effect may account 
for apparent effect in bipolar depression

Inositol80 Small, randomised, pilot study suggests that 12 g/day inositol is effective in bipolar 
depression

Ketamine81–83 A single IV dose of 0.5 mg/kg is effective in refractory bipolar depression. Very high 
response rate. Dissociative symptoms common but brief. Risk of ulcerative cystitis 
if repeatedly used

Mifepristone84,85 Some evidence of mood‐elevating properties in bipolar depression. May also improve 
cognitive function. Dose is 600 mg/day

Modafinil86,87 One positive RCT as adjunct to mood‐stabiliser. Dose is 100–200 mg/day. Positive 
RCT with amodafinil 150 mg/day

Omega‐3 fatty acids88,89 One positive RCT (1 g/2 g a day) and one negative (6 g a day)

Riluzole90,91 Riluzole shares some pharmacological characteristics with lamotrigine. Database 
is limited to a single case report supporting use in bipolar depression

Thyroxine92 Limited evidence of efficacy as augmentation. Doses average around 300 µg/day. 
One failed RCT93

Zonisamide94–97 Supported by several open‐label studies. Dose is 100–300 mg a day

Seek specialist advice before using.
IV, intravenous; RCT, randomised controlled trial.

Table 3.9 Alternative drug treatments for bipolar depression

Drug/regime Comments

Antidepressants62–70 ‘Unopposed’ antidepressants (i.e. without mood‐stabiliser protection) are generally 
avoided in bipolar depression because of the risk of switching. There is also evidence 
that they are relatively less effective (perhaps not effective at all) in bipolar depression 
than in unipolar depression. Nonetheless short‐term use of fluoxetine, venlafaxine and 
moclobemide seems reasonably effective and safe even as monotherapy. Overall, however, 
unopposed antidepressant treatment should be avoided, especially in bipolar I disorder36

Carbamazepine1,10,71 Occasionally recommended but database is poor and effect modest. May have useful 
activity when added to other mood‐stabilisers

Pramipexole72,73 Pramipexole is a dopamine agonist which is widely used in Parkinson’s disease. Two small 
placebo‐controlled trials suggest useful efficacy in bipolar depression. Effective dose 
averages around 1.7 mg/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. 
Probably best reserved for specialist centres

Refer to primary literature before using.
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Meta‐analysis in bipolar depression

Meta‐analytic 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.) do 
not match, and so cannot be compared with other studies. Early lithium studies are an 
important example – their short duration and cross‐over design precludes their inclu-
sion in meta‐analysis. A meta‐analysis of five trials (906 participants) revealed that 
antidepressants were no better than placebo in respect to response or remission, although 
results approached statistical significance.76 Another analysis of trials not involving 
antidepressants98 (7,307 participants) found a statistical advantage over placebo for 
olanzapine + fluoxetine, valproate, quetiapine, lurasidone, olanzapine, aripiprazole and 
carbamazepine (in order of effect size, highest first).

The largest analysis is a multiple treatments meta‐analysis of 29 studies including 
8,331 subjects.99 Overall olanzapine + fluoxetine, lurasidone, olanzapine, valproate, 
SSRIs and quetiapine were ranked highest in terms of effect size and response with 
olanzapine + fluoxetine ranked first for both.

Summary of drug choice

The combination of olanzapine + fluoxetine is probably the most effective treatment 
available for bipolar depression (other SSRIs may be effective but should be avoided 
unless clear individual benefit is obvious36). Other first‐line choices are quetiapine, 
olanzapine, lurasidone and valproate. These drugs differ substantially in adverse effect 
profile, tolerability and cost, each of which needs to be considered when prescribing 
for an individual. Lithium and lamotrigine are also effective but supporting evidence 
is relatively weak (although clinical experience is, in contrast, vast). Aripiprazole, 
risperidone, ziprasidone, tricyclics and MAOIs are probably not effective and should 
not be used.99
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Rapid‐cycling bipolar affective disorder

Rapid cycling is usually defined as bipolar affective disorder in which four or more 
episodes of (hypo) mania or depression occur in a 12‐month period. It is generally held 
to be less responsive to drug treatment than non‐rapid‐cycling bipolar illness1,2 and 
entails considerable depressive morbidity and suicide risk.3 Table 3.11 outlines a treat-
ment strategy for rapid cycling based on rather limited data and very few direct com-
parisons of drugs.4,5 This strategy is broadly in line with the findings of a recent 
systematic review.5 NICE conclude that there is no evidence to support rapid‐cycling 
illness being managed any differently from that with a more conventional course.6 
Lithium, alone or in combination with valproate, would therefore be first‐line treat-
ment. An alternative would be to add an antipsychotic with proven activity in bipolar 
affective disorder and/or rapid cycling (see below).

In practice, response to treatment is sometimes idiosyncratic: individuals may show 
significant response only to one or two drugs. Spontaneous or treatment‐related remis-
sions occur in around one‐third of rapid‐cyclers7 and rapid cycling may come and go in 
most patients.8 Non‐drug methods may also be considered.9,10

Table 3.11 Recommended treatment strategy for rapid‐cycling bipolar affective disorder

Step Suggested treatment

Step 1 Withdraw antidepressants in all patients11–15  
(some controversial evidence supports continuation of SSRIs16,17)

Step 2 Evaluate possible precipitants (e.g. alcohol, thyroid dysfunction, external stressors) 2

Step 3 Optimise mood stabiliser treatment18–21 (using plasma levels), and
Consider combining mood‐stabilisers, e.g. lithium + valproate; lithium + lamotrigine

Step 4 Consider other (usually adjunct) treatment options
(alphabetical order; preferred treatment options in bold)

Aripiprazole23,24 (15–30 mg/day)
Clozapine25 (usual doses)
Lamotrigine26–28 (up to 225 mg/day)
Levetiracetam29 (up to 2000 mg/day)
Nimodipine30,31 (180 mg/day)
Olanzapine18 (usual doses)
Quetiapine32–35 (300–600 mg/day)
Risperidone36–38 (up to 6 mg/day)
Thyroxine39,40 (150–400 µg/day)
Topiramate41 (up to 300 mg/day)

Choice of drug is determined by patient factors – few comparative efficacy data to guide choice at the 
time of writing. Quetiapine probably has best supporting data32–34 and may be considered treatment 
of choice. Olanzapine is probably second choice.5 Conversely, supporting data for levetiracetam, 
nimodipine, thyroxine and topiramate are rather limited.



224 The Maudsley Prescribing Guidelines in Psychiatry

C
h

a
pt

er
 3

References
1. Calabrese JR et al. Current research on rapid cycling bipolar disorder and its treatment. J Affect Disord 2001; 67:241–255.

2. Kupka RW et al. Rapid and non‐rapid cycling bipolar disorder: a meta‐analysis of clinical studies. J Clin Psychiatry 2003; 64:1483–1494.

3. Coryell W et al. The long‐term course of rapid‐cycling bipolar disorder. Arch Gen Psychiatry 2003; 60:914–920.

4. Tondo L et al. Rapid‐cycling bipolar disorder: effects of long‐term treatments. Acta Psychiatr Scand 2003; 108:4–14 .

5. Fountoulakis KN et al. A systematic review of the evidence on the treatment of rapid cycling bipolar disorder. Bipolar Disord 2013; 15:115–137.

6. National Institute for Health and Care Excellence. Bipolar disorder: the assessment and management of bipolar disorder in adults, children 

and young people in primary and secondary care. Clinical Guidance 185, 2014. https://www.nice.org.uk/

7. Koukopoulos A et al. Duration and stability of the rapid‐cycling course: a long‐term personal follow‐up of 109 patients. J Affect Disord 2003; 

73:75–85.

8. Carvalho AF et al. Rapid cycling in bipolar disorder: a systematic review. J Clin Psychiatry 2014; 75:e578–586.

9. Dell’osso B et al. Augmentative transcranial magnetic stimulation (TMS) combined with brain navigation in drug‐resistant rapid cycling 

bipolar depression: a case report of acute and maintenance efficacy. World J Biol Psychiatry 2009; 10:673–676.

10. Marangell LB et al. A 1‐year pilot study of vagus nerve stimulation in treatment‐resistant rapid‐cycling bipolar disorder. J Clin Psychiatry 

2008; 69:183–189.

11. Wehr TA et al. Can antidepressants cause mania and worsen the course of affective illness? Am J Psychiatry 1987; 144:1403–1411.

12. Altshuler LL et al. Antidepressant‐induced mania and cycle acceleration: a controversy revisited. Am J Psychiatry 1995; 152:1130–1138.

13. Association AP. Practice guideline for the treatment of patients with bipolar disorder. Am J Psychiatry 2002; 159 Suppl 4:1–50.

14. Ghaemi SN et al. Antidepressant discontinuation in bipolar depression: a Systematic Treatment Enhancement Program for Bipolar Disorder 

(STEP‐BD) randomized clinical trial of long‐term effectiveness and safety. J Clin Psychiatry 2010; 71:372–380.

15. Ghaemi SN. Treatment of rapid‐cycling bipolar disorder: are antidepressants mood destabilizers? Am J Psychiatry 2008; 165:300–302.

16. Amsterdam JD et al. Efficacy and mood conversion rate during long‐term fluoxetine v. lithium monotherapy in rapid‐ and non‐rapid‐cycling 

bipolar II disorder. Br J Psychiatry 2013; 202:301–306.

17. Amsterdam JD et al. Effectiveness and mood conversion rate of short‐term fluoxetine monotherapy in patients with rapid cycling bipolar II 

depression versus patients with nonrapid cycling bipolar II depression. J Clin Psychopharmacol 2013; 33:420–424.

18. Sanger TM et al. Olanzapine in the acute treatment of bipolar I disorder with a history of rapid cycling. J Affect Disord 2003; 73:155–161.

19. Kemp DE et al. A 6‐month, double‐blind, maintenance trial of lithium monotherapy versus the combination of lithium and divalproex for 

rapid‐cycling bipolar disorder and Co‐occurring substance abuse or dependence. J Clin Psychiatry 2009; 70:113–121.

20. da Rocha FF et al. Addition of lamotrigine to valproic acid: a successful outcome in a case of rapid‐cycling bipolar affective disorder. Prog 

Neuropsychopharmacol Biol Psychiatry 2007; 31:1548–1549.

21. Woo YS et al. Lamotrigine added to valproate successfully treated a case of ultra‐rapid cycling bipolar disorder. Psychiatry Clin Neurosci 

2007; 61:130–131.

22. Calabrese JR et al. A 20‐month, double‐blind, maintenance trial of lithium versus divalproex in rapid‐cycling bipolar disorder. Am J Psychiatry 

2005; 162:2152–2161.

23. Suppes T et al. Efficacy and safety of aripiprazole in subpopulations with acute manic or mixed episodes of bipolar I disorder. J Affect Disord 

2008; 107:145–154.

24. Muzina DJ et al. Aripiprazole monotherapy in patients with rapid‐cycling bipolar I disorder: an analysis from a long‐term, double‐blind, 

placebo‐controlled study. Int J Clin Pract 2008; 62:679–687.

25. Calabrese JR et al. Clozapine prophylaxis in rapid cycling bipolar disorder. J Clin Psychopharmacol 1991; 11:396–397.

26. Fatemi SH et al. Lamotrigine in rapid‐cycling bipolar disorder. J Clin Psychiatry 1997; 58:522–527.

27. Calabrese JR et al. A double‐blind, placebo‐controlled, prophylaxis study of lamotrigine in rapid‐cycling bipolar disorder. Lamictal 614 Study 

Group. J Clin Psychiatry 2000; 61:841–850.

28. Wang Z et al. Lamotrigine adjunctive therapy to lithium and divalproex in depressed patients with rapid cycling bipolar disorder and a recent 

substance use disorder: a 12‐week, double‐blind, placebo‐controlled pilot study. Psychopharmacol Bull 2010; 43:5–21.

29. Braunig P et al. Levetiracetam in the treatment of rapid cycling bipolar disorder. J Psychopharmacol 2003; 17:239–241.

30. Goodnick PJ. Nimodipine treatment of rapid cycling bipolar disorder. J Clin Psychiatry 1995; 56:330.

31. Pazzaglia PJ et al. Preliminary controlled trial of nimodipine in ultra‐rapid cycling affective dysregulation. Psychiatry Res 1993; 49:257–272.

32. Goldberg JF et al. Effectiveness of quetiapine in rapid cycling bipolar disorder: a preliminary study. J Affect Disord 2008; 105:305–310.

33. Vieta E et al. Quetiapine monotherapy in the treatment of patients with bipolar I or II depression and a rapid‐cycling disease course: a rand-

omized, double‐blind, placebo‐controlled study. Bipolar Disord 2007; 9:413–425.

34. Langosch JM et al. Efficacy of quetiapine monotherapy in rapid‐cycling bipolar disorder in comparison with sodium valproate. J Clin 

Psychopharmacol 2008; 28:555–560.

35. Vieta E et al. Quetiapine in the treatment of rapid cycling bipolar disorder. Bipolar Disord 2002; 4:335–340.

36. Jacobsen FM. Risperidone in the treatment of affective illness and obsessive‐compulsive disorder. J Clin Psychiatry 1995; 56:423–429.

37. Bobo WV et al. A randomized open comparison of long‐acting injectable risperidone and treatment as usual for prevention of relapse, rehospitali-

zation, and urgent care referral in community‐treated patients with rapid cycling bipolar disorder. Clin Neuropharmacol 2011; 34:224–233.

38. Vieta E et al. Treatment of refractory rapid cycling bipolar disorder with risperidone. J Clin Psychopharmacol 1998; 18:172–174.

39. Weeston TF et al. High‐dose T4 for rapid‐cycling bipolar disorder. J Am Acad Child Adolesc Psychiatry 1996; 35:131–132 .

40. Extein IL. High doses of levothyroxine for refractory rapid cycling. Am J Psychiatry 2000; 157:1704–1705.

41. Chen CK et al. Combination treatment of clozapine and topiramate in resistant rapid‐cycling bipolar disorder. Clin Neuropharmacol 2005; 

28:136–138.

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


Bipolar affective disorder 225

C
h

a
pt

er
 3

Prophylaxis in bipolar affective disorder

The median duration of mood episodes in people with bipolar affective disorder has 
been reported to be 13 weeks, with a quarter of patients remaining unwell at 1 year.1 
Most people with bipolar affective disorder spend much more time depressed than 
manic,2 and bipolar depression can be very difficult to treat. The suicide rate in bipolar 
illness is increased 25‐fold over population norms and the vast majority of suicides 
occur during episodes of depression.3 Mixed states are also common and present an 
increased risk of suicide.4

Note that residual symptoms after an acute episode are a strong predictor of recur-
rence.1,5 Most evidence supports the efficacy of lithium6–10 in preventing episodes of 
mania and depression. Carbamazepine is somewhat less effective10,11 and the long‐term 
efficacy of valproate is uncertain,8,9,12–14 although it too may protect against relapse both 
into depression and mania.10,15 Lithium has the advantage of a proven anti‐suicidal 
effect16–18 but perhaps, relative to other mood stabilisers, the disadvantage of a worsened 
outcome following abrupt discontinuation.19–22

The BALANCE study found that valproate as monotherapy was relatively less effec-
tive than lithium or the combination of lithium and valproate,13 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.23 Given this and the fact that valproate is not licensed for 
prophylaxis, it should now be considered a second‐line treatment.

Conventional antipsychotics have traditionally been used and are perceived to be effec-
tive although the objective evidence base is, again, weak.24,25 FGA depots protect against 
mania but may worsen depression.26 Evidence supports the efficacy of some SGAs, particu-
larly olanzapine,9,27 quetiapine,28 aripiprazole29 and risperidone.30 Olanzapine, quetiapine 
and aripiprazole are licensed for prophylaxis and appear to protect against both mania and 
depression. Whether SGAs are more effective than FGAs, or are truly associated with a 
reduced overall side‐effect burden, remains untested.

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 depres-
sion. Discuss with the person whether they prefer to continue this treatment or switch 
to lithium, and explain that lithium is the most effective long‐term treatment for 
bipolar affective disorder.

 ■ Offer lithium as a first‐line, long‐term pharmacological treatment for bipolar affec-
tive disorder and: if lithium 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 age.
 ■ Discuss with the person the possible benefits and risks of each drug for them.
 ■ The secondary care team should maintain responsibility for monitoring the efficacy 
and tolerability of antipsychotic medication until the person’s condition has stabilised.

 ■ Before stopping medication, discuss with the person how to recognise early signs of 
relapse and what to do if symptoms recur.
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 ■ If stopping medication, do so gradually and monitor for signs of relapse.
 ■ Continue monitoring symptoms, mood and mental state for 2 years after stopping 
medication. This may be undertaken in primary care.

A significant proportion of patients with bipolar illness fail to be treated adequately 
with a single mood‐stabiliser,13 so combinations of mood‐stabilisers31,32 or a mood‐stabiliser 
and an antipsychotic32,33 are commonly used.34 Also, there is evidence that where combi-
nation treatments are effective in mania or depression, then continuation with the same 
combination provides optimal prophylaxis.28,33 The use of polypharmacy needs to be 
balanced against the likely increased side‐effect burden. Combinations of olanzapine, 
risperidone, quetiapine or haloperidol with lithium or valproate are recommend by 
NICE.27 Alternative antipsychotics 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 depression28,35 Carbamazepine is considered to be third 
line. Lamotrigine may be useful in bipolar II disorder27 but seems only to prevent recur-
rence of depression.36 Extrapolation of currently available data suggests that lithium 
plus a SGA is probably the polypharmacy regimen of choice.

A meta‐analysis of long‐term antidepressant treatment found that the number needed 
to treat (NNT) to prevent a new episode of depression was larger than the number 
needed to harm (NNH) related to precipitating a new episode of mania.37 The STEP‐BD 
study found no significant benefit for continuing (compared with discontinuing) an 
antidepressant and worse outcomes in those with rapid‐cycling illness.38 There is thus 
essentially no support for long‐term use of antidepressants in bipolar illness, although 
they continue to be widely used.

Substance misuse increases the risk of switching into mania.39

Summary: prophylaxis in bipolar affective disorder

First line:  lithium
Second line: valproate (NOT in women of child‐bearing age), olanzapine, or quetiapine
Third line:    alternative antipsychotic that has been effective during an acute episode, 

carbamazepine, lamotrigine

 ■ Always maintain successful acute treatment regimens (e.g. mood stabiliser +  
antipsychotic) prophylaxis.

 ■ Avoid long‐term antidepressants.
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Depression and anxiety

Chapter 4

Introduction

Depression is, of course, widely recognised as a major public health problem around 
the world. The mainstay of treatment is the prescription of antidepressants although, of 
late, psychological treatments have found a place as an alternative to antidepressants in 
milder forms of depression.1 Other methods of treating depression (vagal nerve stimu
lation [VNS],2 transcranial magnetic stimulation [TMS],3 etc.) have also emerged but 
remain somewhat experimental and are not widely available. The basic principles of 
prescribing are described below along with a summary of National Institute of Health 
and Care Excellence (NICE) guidance.

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 symp
toms over several weeks.

 ■ Prescribe a dose of antidepressant (after titration, if necessary) that is likely to be 
effective.

 ■ For a single episode, continue treatment for at least 6–9 months after resolution of 
symptoms (multiple episodes may require longer).

 ■ Withdraw antidepressants gradually; always inform patients of the risk and nature of 
discontinuation symptoms.
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Official guidance on the treatment of depression

NICE guidelines:1 a summary

 ■ Antidepressants are not recommended as a first‐line treatment in recent‐onset, mild 
depression – active monitoring, individual guided self‐help, cognitive behavioural 
therapy (CBT) or exercise are preferred.

 ■ Antidepressants are recommended for the treatment of moderate to 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.

 ■ For treatment‐resistant depression, recommended strategies include augmentation 
with lithium or an antipsychotic or the addition of a second antidepressant (see section 
on ‘Refractory depression’ in this chapter).

 ■ Patients with two prior episodes and functional impairment should be treated for at 
least 2 years.

 ■ The use of electroconvulsive therapy (ECT) is supported in severe and treatment‐
resistant depression.

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 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.

References
1. National Institute for Health and Clinical Excellence. Depression: the treatment and management of depression in adults (update). Clinical 

Guideline 90, 2009. http://www.nice.org.uk/

2. George MS et al. Vagus nerve stimulation for the treatment of depression and other neuropsychiatric disorders. Expert Rev Neurother 2007; 

7:63–74.

3. Loo CK et al. A review of the efficacy of transcranial magnetic stimulation (TMS) treatment for depression, and current and future strategies 

to optimize efficacy. J Affect Disord 2005; 88:255–267.
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Antidepressants: general overview

Effectiveness

The severity of depression at which antidepressants show consistent benefits over 
 placebo is poorly defined. Although it is generally accepted that the more severe the 
symptoms, the greater the benefit from antidepressant treatment1–3, there is some 
evidence to support the view that response may be independent of symptom severity.4 
Antidepressants are normally recommended as first‐line treatment in patients whose 
depression is of at least moderate severity. Of this patient group, approximately 20% 
will recover with no treatment at all, 30% will respond to placebo and 50% will 
respond to antidepressant drug treatment.5 This gives a number needed to treat (NNT) 
of 3 for antidepressant over true no‐treatment control and an NNT of 5 for antide
pressant over placebo. Note though that response in clinical trials is generally defined 
as a 50% reduction in depression rating scale scores, a somewhat arbitrary dichotomy, 
and that change measured using continuous scales tends to show a relatively small 
mean difference between active treatment and placebo (which itself is an effective 
treatment for depression). Drug–placebo differences have diminished over time largely 
because of methodological changes.6

In patients with sub‐syndromal depression, it is difficult to separate the response rate 
to antidepressants from that to placebo; antidepressant treatment is not indicated unless 
the patient has a history of severe depression (where less severe symptoms may indicate 
the onset of another episode), or if symptoms persist. Patients with dysthymia (symp
tom duration of at least 2 years) benefit from antidepressant treatment; the minimum 
duration of symptoms associated with benefit is unknown. In other patients, the side‐
effects associated with antidepressant treatment may outweigh any small benefit seen.

Onset of action

It is widely held that antidepressants do not exert their effects for 2–4 weeks. This is a 
myth. All antidepressants show a pattern of response where the rate of improvement 
is highest during weeks 1–2 and lowest during weeks 4–6. Statistical separation from 
placebo is seen at 2–4 weeks in single trials (hence the idea of a lag effect) but after 
only 1–2 weeks in (statistically more powerful) meta‐analyses7,8. Thus, where large 
numbers of patients are treated and detailed rating scales are used, an antidepressant 
effect is statistically evident at 1 week. In clinical practice using simple observations, 
an antidepressant effect in an individual is usually seen by 2 weeks.9 It follows that in 
individuals where no antidepressant effect is evident after 3–4 weeks’ treatment, a 
change in dose or drug may be indicated. It is important, however, to be clear about 
what constitutes ‘no effect’. Different patterns of response have been identified10 and, 
in some, response is slow to emerge. However, in those ultimately responsive to treat
ment, all will have begun to show at least minor improvement at 3 weeks. Thus, those 
showing no discernible improvement at this time will very probably never respond to 
the prescribed drug at that dose. In contrast, those showing small improvements at 
3 weeks (that is, improvement not meeting criteria for ‘response’) may well go on to 
respond fully.11
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Choice of antidepressant and relative side‐effects

Selective serotonin reuptake inhibitors (SSRIs) (Table 4.1) are well tolerated compared 
with the older tricyclic antidepressants (TCAs) (Table  4.2) and monoamine oxidase 
inhibitors (MAOIs) (Table 4.3), and are generally recommended as first‐line pharmaco
logical treatment for depression.1 There is a suggestion from a network meta‐analysis12 
that some antidepressants may be more effective overall than others but this has not 
been consistently demonstrated in head to head studies, and should therefore be treated 
with caution. Side‐effect profiles of antidepressants do differ. For example, paroxetine 
has been associated with more weight gain and a higher incidence of sexual dysfunc
tion, and sertraline with a higher incidence of diarrhoea than other SSRIs.13 Dual reup
take inhibitors such as venlafaxine and duloxetine tend to be tolerated less well than 
SSRIs but better than TCAs (Table 4.4). With all drugs there is marked interindividual 
variation in tolerability which is not easily predicted by knowledge of a drug’s likely 
adverse effects. A flexible approach is usually required to find the right drug for a par
ticular patient.

As well as headache and GI symptoms, SSRIs as a class are associated with a range 
of other side‐effects including sexual dysfunction (see section on ‘Antidepressants and 
sexual dysfunction’ in this chapter), hyponatraemia (see section on ‘Antidepressant‐
induced hyponatraemia’ in this chapter) and GI bleeds (see section on ‘SSRIs and 
bleeding’ in this chapter). TCAs have a number of adverse cardiovascular effects 
(hypotension, tachycardia and QTc prolongation), and are particularly toxic in over-
dose14 (see section on ‘Overdose’ in Chapter 8). The now rarely used MAOIs have the 
potential to interact with tyramine‐containing foods to cause hypertensive crisis. All 
antidepressant drugs can cause discontinuation symptoms with short half‐life drugs 
being most problematic in this respect (see section on ‘Antidepressant discontinuation 
symptoms’ in this chapter).

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. A number of 
clinically significant drug interactions can therefore be predicted. For example, flu
voxamine is a potent inhibitor of CYP1A2 which can result in increased theophyl
line 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.15

Antidepressants can also cause pharmacodynamic interactions. For example, the 
cardiotoxicity of TCAs may be exacerbated by drugs such as diuretics that can cause 
electrolyte disturbances. A summary of clinically relevant drug interactions with anti
depressants can be found in Table 4.16.

Potential pharmacokinetic and pharmacodynamic interactions between antidepres
sants have to be considered when switching from one antidepressant to another (see 
section on ‘Swapping and stopping’ in this chapter).
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Suicidality

Antidepressant treatment has been associated with an increased risk of suicidal thoughts 
and acts, particularly in adolescents and young adults,16,17 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. All antidepressants have 
been implicated,18 including those that are marketed for an indication other than 
depression (e.g. atomoxetine). It should be noted that:

 ■ 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 prevent suicidal thoughts and acts is to treat depression19–21

 ■ antidepressant drugs are the most effective treatment currently available.5,22

For the most part, suicidality is greatly reduced by the use of antidepressants.23–25 Note, 
however, that those who experience treatment‐emergent or worsening suicidal ideation 
with one antidepressant may be more likely to have a similar experience with subse
quent treatments.26

Toxicity in overdose varies both between and within groups of antidepressants.27 
See section on ‘Psychotropics in overdose’ in Chapter 8.

Duration of treatment

Antidepressants relieve the symptoms of depression but do not treat the underlying 
cause. They should therefore be taken for 6–9 months after recovery from a single 
 episode (to cover the assumed duration of most single untreated episodes). In those 
patients who have had multiple episodes, there is evidence of benefit from maintenance 
treatment for at least 2 years; no upper duration of treatment has been identified (see 
section on ‘Antidepressant prophylaxis’ in this chapter). There are few data on which to 
base recommendations about the duration of treatment of augmentation regimens.

Next step treatments

Approximately a 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 a number of augmentation strategies. The lessons from STAR*D (Sequenced 
Treatment Alternatives to Relieve Depression) are that a small proportion of non‐
responders will respond with each treatment change, but that effect sizes are modest 
and there is no clear difference in effectiveness between strategies. See section on 
’Treatment of refractory 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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St John’s wort

St John’s wort (SJW) is the popular name for the plant Hypericum perforatum. 
It   contains a combination of at least 10 different components, including hypericins, 
flavonoids and xanthons.1 Preparations of SJW are often unstandardised and this has 
complicated the interpretation of clinical trials.

The active ingredient(s) and mechanism(s) of action of SJW are unclear. Constituents 
of SJW may inhibit MAO,2 inhibit the reuptake of noradrenaline and serotonin,3 upreg
ulate serotonin receptors3 and decrease serotonin receptor expression.4

Some preparations of SJW have been granted a traditional herbal registration 
 certificate; note that this is based on traditional use rather than proven efficacy and 
tolerability. SJW is licensed in Germany for the treatment of depression.

Evidence for SJW in the treatment of depression

A number of trials have examined the efficacy of SJW in the treatment of depression. 
They have been extensively reviewed1,5,6 and most authors conclude that SJW is likely 
to be effective in the treatment of dysthymia7 and mild to moderate depression,4,5,8 e.g. 
Cochrane concludes that SJW is more effective than placebo in the treatment of mild 
to moderate depression, and is as effective as, and better tolerated than, standard 
antidepressants.6 Studies in German‐speaking countries showed more favourable 
results than studies elsewhere. Efficacy in severe depression remains uncertain.6 A 
reanalysis of data from a large negative randomised controlled trial (RCT) of SJW 
found that subjects who guessed that they had been randomised to active treatment 
fared better than those who guessed that they had received placebo: patient guess 
regarding receiving active treatment was associated with improvement while actual 
treatment allocation was not.9

It should be noted that:

 ■ the active component of SJW for treating depression has not yet been determined. 
Trials used different preparations of SJW which were standardised according to their 
total content of hypericins. However, evidence suggests that hypericins alone do not 
treat depression10

 ■ published studies are generally acute treatment studies. There are fewer data to support 
the effectiveness of SJW in the medium term11 or for prophylaxis.8

On balance, SJW should not be prescribed: we lack understanding of what the active 
ingredient is or what constitutes a therapeutic dose. Most preparations of SJW are 
unlicensed.

Adverse effects

St John’s wort appears to be well tolerated.12 Pooled data from 35 RCTS show that 
drop‐out rates and adverse effects were less than with older antidepressants, slightly 
less than SSRIs and similar to placebo.13 The most common, if infrequent, side‐effects 
are dry mouth, nausea, constipation, fatigue, dizziness, headache and restlessness.14–17 
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In addition, SJW contains a red pigment that can cause photosensitivity reactions.18 
It has been suggested that hypericin may be phototoxic to the retina, and contribute to 
the early development of macular degeneration.19 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.20 In common with other antidepressant drugs, SJW has been 
known to precipitate hypomania in people with bipolar affective disorder.21

Drug interactions

St John’s wort is a potent inducer of intestinal and hepatic CYP3A4, CYP2C9, CYP2C19, 
CYP2E1 and intestinal p‐glycoprotein.22–24 Hyperforin is responsible for this effect.25 
The hyperforin content of SJW preparations varies 50‐fold, which will result in a dif
ferent propensity for drug interactions between brands. Preparations with <1 mg/dose 
hyperforin do not induce CYP enzymes.22 CYP3A4 activity is induced over 1–2 weeks 
and returns to normal approximately 7 days after SJW is discontinued.26

Studies have shown that SJW significantly reduces plasma concentrations of digoxin 
and indinavir27,28 (a drug used in the treatment of HIV). According to case reports, SJW 
has lowered the plasma concentrations of clozapine,29 theophylline, ciclosporin, warfa
rin, gliclazide, atorvastatin and the combined oral contraceptive pill and has led to 
treatment failure.23,24,30,31 There is a theoretical risk that SJW may interact with some 
anticonvulsant drugs32. It has also been reported that SJW can increase the effects of 
clopidogrel (a pro‐drug).33 Serotonin syndrome has been reported when SJW was taken 
together with sertraline, paroxetine, nefazodone and the triptans32,34 (a group of seroto
nin agonists used to treat migraine). SJW should not be taken with any drugs that have 
a predominantly serotonergic action.

Key points that patients should know

 ■ 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 side‐effects are. There is less evidence of benefit in severe depression.

 ■ SJW is not a licensed medicine.
 ■ SJW can interact with other medicines, resulting in serious side‐effects. Some impor
tant drugs may be metabolised more rapidly and therefore become ineffective with 
serious consequences (e.g. increased viral load in HIV, 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.

Many people regard herbal remedies as ‘natural’ and therefore harmless.35 Many are 
not aware of the potential of such remedies for causing side‐effects or interacting 
with  other drugs. A large study from Germany (n = 588), where SJW is a licensed 
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antidepressant, 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 
 persistent 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.17 Clinicians need to be proactive in asking patients if they use such 
treatments and try to dispel the myth that natural is the same as safe.
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Recognised minimum effective doses of antidepressants

The recommended minimum effective doses of antidepressants are summarised in 
Table 4.5.
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Table 4.5 The recommended minimum effective doses of antidepressants

Antidepressant Dose

Tricyclics Unclear; at least 75–100 mg/day,1 possibly
125 mg/day2

Lofepramine 140 mg/day3

SSRIs

Citalopram 20 mg/day4

Escitalopram 10 mg/day5

Fluoxetine 20 mg/day6

Fluvoxamine 50 mg/day7

Paroxetine 20 mg/day8

Sertraline 50 mg/day9

Others

Agomelatine 25 mg/day10

Duloxetine 60 mg/day11,12

Mirtazapine 30 mg/day13

Moclobemide 300 mg/day14

Reboxetine 8 mg/day15

Trazodone 150 mg/day16

Venlafaxine 75 mg/day17

Vortioxetine 10 mg/day18,19
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Drug treatment of depression

The drug treatment of depression is summarised in Figure 4.1.

Discuss choice of drug with the 
patient

Include: 
Potential therapeutic effects
Possible adverse effects
Likelihood of discontinuation
symptoms
Likely time to respond

(good therapeutic alliance
predicts response to medication1)

Suggest SSRI as �rst choice;
mirtazapine if sedation required

No effect Effective Poorly tolerated

Switch to a different
antidepressant7,8

(see notes)

Titrate (if necessary) to
therapeutic dose. Assess
over 3–4 weeks, increase
dose as necessary

No effect

Consider third choice
options  

Mirtazapine9 (if not already
used), vortioxetine,10

agomelatine11

Assess weekly for a
further 1–2 weeks

If still no response, 
consider increasing dose 
(see notes)

Continue for 6–92–4 months
at full treatment dose

Consider longer-term treatment
in recurrent depression2–6

Switch to a different
antidepressant

(see notes)

Titrate to therapeutic 
dose. Assess ef�cacy 
over 3–4 weeks

No effect Effective Poorly tolerated
or no effect

No effect

Refer to suggested treatments
for refractory depression

Start antidepressant

Titrate (if necessary) to 
recognised therapeutic dose.
Assess ef�cacy after 2 weeks

Figure 4.1 Drug treatment of depression. SSRI, selective serotonin reuptake inhibitor.
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Notes to Figure 4.1
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absence of any improvement at all at 3–4 weeks should normally provoke a change in treatment (British Association 
for Psychopharmacology [BAP] guidelines suggest 4 weeks3). If there is some improvement at this time, continue 
and assess for a further 2–3 weeks (see section on ‘Antidepressants: general overview’ in this chapter).
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Treatment of refractory depression

Refractory depression is difficult to treat successfully and outcomes are poor,1–3 espe
cially if evidence‐based protocols are not followed.4 Refractory 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 resistant 
unipolar depression may in fact be bipolar‐type depression7,8 which is often unrespon
sive to antidepressants9,10 (see section on ‘Bipolar depression’ in Chapter 3).

Treatment of refractory depression is to some extent informed by results of the 
STAR*D programme (Sequenced Treatment Alternatives to Relieve Depression). This 
was a pragmatic effectiveness study which used remission of symptoms as its main 
outcome. At stage 1,11 2786 subjects received citalopram (mean dose 41.8 mg/day) for 
14 weeks; remission was seen in 28% (response [50% reduction in symptoms score] 
47%). Subjects who failed to remit were entered into the continued study of sequential 
treatments.12–16 Remission rates are given in Figure 4.2. Very few statistically significant 

Outpatients with major depression
n = 2876

Switch
n = 727 Failed

Failed

Augment
n = 565

Citalopram
28%

Venlafaxine
24.8%

Add bupropion
29.7%

Add buspirone
30.1%

Sertraline
17.6%

Bupropion
21.3%

vs vs vs vs

Switch
n = 235

Augment
n = 142

vsvs

Failed

n = 58n = 51

vs

Add T3
24.7%

Nortriptyline
19.8%

Mirtazapine
12.3%

Add lithium
15.9%

Tranylcypromine
6.9%

Mirtazapine + venlafaxine
13.7%

Figure 4.2 Remission rates in STAR*D.
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differences were noted from this point on. At stage 3,15 T3 was found to be significantly 
better tolerated than lithium. At stage 4,16 tranylcypromine was less effective and less 
well tolerated than the mirtazapine/venlafaxine combination. Overall, remission rates, 
as can be seen, were worryingly low for individual treatments, although it should be 
noted that the trial consisted of subjects with long histories of recurrent depression, and 
the majority ultimately responded.

STAR*D demonstrated that the treatment of refractory depression requires a flexible 
approach and that response to a particular treatment option is not readily predicted by 
pharmacology or previous treatments. The programme established bupropion and 
 buspirone augmentation as worthwhile options and resurrected from some obscurity 
the use of T3 augmentation and of nortriptyline. It also, to some extent, confirmed the 
safety and (to a lesser extent) efficacy of the combination of mirtazapine and 
venlafaxine.

Treatment of refractory depression: first choice

The treatments commonly used in the treatment of refractory depression, with gener
ally good evidence from the literature, are shown in Table 4.6.
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Table 4.6 First choice: commonly used treatments generally well supported by published literature (no preference 
implied by order)

Treatment Advantages Disadvantages Refs

Add lithium.
Aim for plasma
level of 0.4–0.8 mmol/L initially, 
increasing to up to 1.0 mmol/L 
if sub‐optimal response

 ■ Well established
 ■ Well supported in the 
literature

 ■ Recommended by NICE17

 ■ Sometimes poorly tolerated at higher 
plasma levels

 ■ Potentially toxic (NICE recommends ECG)
 ■ Usually needs specialist referral
 ■ Plasma level monitoring is essential 
(and TFTs; eGFR)

 ■ May not be effective in patients 
refractory to multiple treatments

15,18–21

Electroconvulsive therapy  ■ Well established
 ■ Effective
 ■ Well supported in the 
literature

 ■ Poor reputation in public domain
 ■ Necessitates general anaesthetic
 ■ Needs specialist referral
 ■ Usually reserved for last‐line treatment 
or if rapid response needed

 ■ Best used with other treatments to 
prevent relapse

22–24

Add tri‐iodothyronine
(20–50 µg/day)
Higher doses have been safely 
used

 ■ Usually well tolerated
 ■ Good literature support 
(including STAR*D)

 ■ TFT monitoring required
 ■ Usually needs specialist referral
 ■ Some negative studies
 ■ No advantage over antidepressant 
alone in non‐refractory illness25

15,26–30

*Combine olanzapine and 
fluoxetine
(12.5 mg + 50 mg daily)

 ■ Well researched
 ■ Usually well tolerated
 ■ Olanzapine + TCA may also 
be effective

 ■ Risk of weight gain
 ■ Limited clinical experience in UK
 ■ Most data relate to bipolar depression

31–35

*Add quetiapine
(150 mg or 300 mg a day) to 
SSRI/SNRI

 ■ Good evidence base
 ■ Usually well tolerated
 ■ Plausible explanation for 
antidepressant effect

 ■ Possibly more effective than 
lithium

 ■ Dry mouth, sedation, constipation can 
be problematic

 ■ Weight gain risk in the longer term

36–41

Add risperidone
(0.5–3 mg/day) to 
antidepressant

 ■ Small evidence base
 ■ Usually well tolerated

 ■ Hypotension
 ■ Hyperprolactinaemia

42–47

Add aripiprazole
(2–20 mg/day) to 
antidepressant

 ■ Good evidence base
 ■ Usually well tolerated and safe
 ■ Low doses (2–10 mg/day) 
may be effective

 ■ Akathisia and restlessness common at 
standard doses (≥10 mg/day)

48–55

SSRI + bupropion
up to 400 mg/day

 ■ Supported by STAR*D
 ■ Well tolerated

 ■ Not licensed for depression in the UK 13,56–60

SSRI or venlafaxine
+ mianserin (30 mg/day) or
mirtazapine (30–45 mg/day)

 ■ Recommended by NICE
 ■ Usually well tolerated
 ■ Excellent literature support
 ■ Widely used

 ■ Theoretical risk of serotonin syndrome 
(inform patient)

 ■ Risk of blood dyscrasia with mianserin
 ■ Weight gain with mirtazapine

16,61–63

Always consider non‐drug approaches (e.g. cognitive behavioural therapy).
*Strategies recommended by NICE for the treatment of bipolar depression (see section on ‘Bipolar depression’ in Chapter 3).
ECG, electrocardiogram; eGFR, estimated glomerular filtration rate; NICE, National Institute for Health and Care 
Excellence; SNRI, selective noradrenaline reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; STAR*D, 
Sequenced Treatment Alternatives to Relieve Depression; TCA, tricyclic antidepressant; TFT, thyroid function test.
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Treatment of refractory depression: second choice

Treatments that may be used in the treatment of refractory depression, although less 
commonly and with less support from published evaluations, are shown in Table 4.7.

Table 4.7 Second choice: less commonly used, variably supported by published evaluations  
(no preference implied by order)

Treatment Advantages Disadvantages Refs

Add ketamine (0.5 mg/kg IV over 
40 minutes)

 ■ Very rapid response (within 
hours)

 ■ Very high remission rate
 ■ Some evidence of maintained 
response if repeated doses given

 ■ Usually well tolerated at this 
sub‐anaesthetic dose

 ■ Needs to be administered in 
hospital

 ■ Cognitive effects (confusion, 
dissociation, etc.) do occasionally 
occur

 ■ Associated with transient 
increased in BP, tachycardia and 
arrhythmias. Pre‐treatment ECG 
required1

 ■ Repeated infusions necessary to 
maintain effect (beware bladder 
problems)

 ■ Not widely available

2–6

*Add lamotrigine (200 mg and 
400 mg a day have been used)

 ■ Reasonably well researched
 ■ Quite widely used

 ■ Slow titration
 ■ Risk of rash
 ■ Appropriate dosing unclear. High 
doses often needed

 ■ Two failed RCTs

7–11

SSRI + buspirone up to  
60 mg/day

 ■ Supported by STAR*D  ■ Higher doses required poorly 
tolerated (dizziness common)

 ■ Not widely used

12,13

Venlafaxine
(>200 mg/day)

 ■ Usually well tolerated
 ■ Can be initiated in primary care
 ■ Recommended by NICE14

 ■ Supported by STAR‐D

 ■ Limited support in literature
 ■ Nausea and vomiting more 
common

 ■ Discontinuation reactions common
 ■ Can increase BP: monitoring 
essential

15–18

*Recommended by NICE for the treatment of bipolar depression (see section on ‘Bipolar depression’ in Chapter 3).
BP, blood pressure; ECG, electrocardiogram; NICE, National Institute for Health and Care Excellence; STAR*D, 
Sequenced Treatment Alternatives to Relieve Depression.
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Treatment of refractory depression: other reported treatments

Other pharmacological treatments have been reported in the literature, but the evidence 
is sparse (Table 4.8). Prescribers must familiarise themselves with the primary literature 
before using these strategies.

Table 4.8 Other reported treatments (no preference implied by order)

Treatment Comments Refs

Add amantadine
(up to 300 mg/day)

Limited data 1

Add carbergoline
2 mg/day

Very limited data 2

Add D‐cycloserine (1000 mg/day) One small RCT showing useful effect 3

Add mecamylamine
(up to 10 mg/day)

One pilot study of 21 patients 4,5

Add pindolol
(5 mg tds or 7.5 mg once daily)

Well tolerated, can be initiated in primary care, 
reasonably well researched, but data mainly relate to 
acceleration of response. Refractory data contradictory

6–10

Add tianeptine
(25–50 mg/day)

Tiny database. Tianeptine not available in many 
countries

11,12

Add tryptophan
2–3 g tds

Long history of successful use 13–16

Add zinc
(25 mg Zn+/day)

One RCT (n = 60) showed good results in refractory 
illness

17

Add ziprasidone
up to 160 mg/day

Poorly supported. Probably has no antidepressant 
effects

18–20

Combine MAOI and TCA, e.g. 
trimipramine and phenelzine

Formerly widely used, but great care needed 21–23

Dexamethasone
3–4 mg/day

Use for 4 days only. Limited data 24,25

Hyoscine
(scopolomine 4 µg/kg IV)

Growing evidence base of prompt and sizeable effect 26

Ketoconazole
400–800 mg/day

Rarely used. Risk of hepatotoxicity 27

Modafinil
100–400 mg/day

Data mainly relate to non‐refractory illness. Usually 
added to antidepressant treatment. May worsen 
anxiety (see section on stimulants in depression this 
chapter)

28–31

Nemifitide
(40–240 mg/day SC)

One pilot study in 25 patients 32

Nortriptyline ± lithium Re‐emergent treatment option 33–36

Oestrogens
(various regimens)

Limited data 37
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0.125–5 mg/day

One good RCT showing clear effect 40,41

Riluzole
100–200 mg/day

Very limited data. Costly 42

S‐adenosyl‐L‐methionine
400 mg/day IM; 1600 mg/day oral

Limited data in refractory depression 43,44

SSRI + TCA Formerly widely used 45

Stimulants:
amfetamine; methylphenidate

Varied outcomes See section on 
‘Psychostimulants 
in depression’ in 
this chapter

TCA – high dose Formerly widely used. Cardiac monitoring essential 46

Testosterone gel Effective in those with low testosterone levels 47

Venlafaxine – very high dose
(up to 600 mg/day)

Cardiac monitoring essential 48

Venlafaxine + IV clomipramine Cardiac monitoring essential 49

Note: Other non‐drug treatments are available. Discussion of these is beyond the scope of this book.
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Treatment of refractory depression: sequence of treatments – summary

Figure 4.3 outlines the sequence of treatment options for refractory depression.

SSRI

Other SSRI or SNRI 

Switch to mirtazapine or vortioxetine or agomelatine* or augment with:

Mirtazapine
Mianserin

or

Aripiprazole
Olanzapine
Quetiapine
Risperidone

or Lithium or T3 or Buspirone or Bupropion

Consider alternative augmentation strategy
(from above list)

Consider other commonly used options, e.g.:

MAOIs
TCAs +/–
lithium

Ketamine
Lamotrigine

augmentation
TCA + MAOI SSRI + TCA

Figure 4.3 Treatment sequence options for refractory depression.  
*Some may consider the closely supervised use of older antidepressants – TCAs (e.g. amitriptyline or nortriptyline) or 
MAOIs (e.g. phenelzine) at this point. MAOI, monoamine oxidase inhibitor; SNRI, selective noradrenaline reuptake 
inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.



C
h

a
pt

er
 4

266 The Maudsley Prescribing Guidelines in Psychiatry

Psychotic depression

Although psychotic symptoms can occur across the whole spectrum of depression 
severity,1 those patients who have psychotic symptoms are generally more severely 
unwell than those who do not have psychotic symptoms.2 Combined treatment with an 
antidepressant and antipsychotic is often the recommended first line3 but until recently 
the data underpinning this practice have been weak.4,5

When given in adequate doses, TCAs are probably more effective than newer antide
pressants in the treatment of psychotic depression.4,6,7 Prior failure to respond to 
 previous adequate treatment predicts reduced chance of response to subsequent 
treatment.8

There are few studies of newer antidepressants and atypical antipsychotics, either 
alone or in combination, specifically for psychotic depression. One large RCT showed 
response rates of 64% for combined olanzapine and fluoxetine compared to 35% for 
olanzapine alone and 28% for placebo.9 Another showed a remission rate of 42% with 
olanzapine plus sertraline compared with 24% with olanzapine alone.10 There was no 
antidepressant‐alone group in either study. Small open studies have found quetiapine,11 
aripiprazole12 and amisulpride13 augmentation of an antidepressant to be effective and 
relatively well tolerated, but again there were no data available for antidepressant treat
ment alone. One RCT (n = 122)7 found venlafaxine plus quetiapine to be more effective 
than venlafaxine alone but not more effective than imipramine alone. These findings 
could be interpreted as either supporting the increased efficacy of a TCA over venlafax
ine, and/or supporting combined antidepressant and antipsychotic treatment over an 
antidepressant drug alone. A review of all combination studies concluded that an 
antipsychotic+antidepressant was superior to either alone (four of nine studies showed 
some advantage for combination14). A recent meta‐analysis concluded that a combina
tion of an antipsychotic and an antidepressant is more effective than either an antipsy
chotic alone (NNT 5) or an antidepressant alone (NNT 7).15 NICE16 recommends that 
consideration should be given to augmenting an antidepressant with an antipsychotic 
in the treatment of an acute episode of psychotic depression. Cochrane is in agreement 
but with reservations.17 Note that these data relate to acute treatment.

Virtually nothing is known of the optimum duration of treatment with a combina
tion of an antidepressant and antipsychotic. NICE recommends augmentation of an 
antidepressant with an antipsychotic in non‐psychotic depression that does not respond 
adequately to an antidepressant alone and states that if one agent is to be stopped dur
ing the maintenance phase, it should usually be the augmenting agent. It would seem 
reasonable to use the same approach in psychotic depression.

In clinical practice, at least until recent years, only a small proportion of patients with 
psychotic depression received an antipsychotic drug,18 perhaps reflecting clinicians’ 
uncertainty regarding the risk–benefit ratio of this treatment strategy and the lack of 
consensus across published guidelines.19 Under‐diagnosis (and hence inadequacy of 
treatment) of psychotic symptoms in depression is also a significant problem.20 
Nonetheless, some antipsychotic drugs such as quetiapine and olanzapine have useful 
antidepressant effects (as well as being antipsychotic) and so there is an empirical basis 
(in addition to the trial outcomes above) for their use as additive agents to antidepres
sant treatment.



Depression and anxiety 267

C
h

a
pt

er
 4

Long‐term outcome is generally poorer for psychotic than non‐psychotic depres
sion.21,22 Patients with psychotic depression may also have a poorer response to com
bined pharmacological and psychological treatment than those with non‐psychotic 
depression.23

Psychotic depression is one of the indications for ECT. Not only is ECT effective, it 
may also be more protective against relapse in psychotic depression than in non‐psy
chotic depression.24 One small RCT demonstrated superiority of maintenance ECT plus 
nortriptyline over nortriptyline alone at 2 years.25

Novel approaches being developed include those based on antiglucocorticoid strate
gies, since hypothalamic‐pituitary‐adrenal (HPA) axis hyperactivity is more common in 
psychotic depression; one small open study found rapid effects of the glucocorticoid 
receptor antagonist mifepristone,26 although these findings have been criticised.27 
Response may be related to mifepristone plasma levels (>1800 ng/mL).28 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 combined.29 Minocycline 
has also shown good effect in an open study.30

There is no specific indication for other therapies or augmentation strategies in psy
chotic depression over and above that for resistant depression or psychosis described 
elsewhere.

Summary

 ■ TCAs are probably the drugs of first choice in psychotic depression.
 ■ SSRIs/SNRIs are a second‐line alternative when TCAs are poorly tolerated.
 ■ Augmentation of an antidepressant with olanzapine or quetiapine is recommended.
 ■ The optimum dose and duration of antipsychotic augmentation are unknown. If one 
treatment is to be stopped during the maintenance phase, this should usually be the 
antipsychotic.

 ■ ECT should always be considered where a rapid response is required or where other 
treatments have failed.
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Electroconvulsive therapy and psychotropic drugs

Psychotropics are often continued during ECT and some agents (particularly antide
pressants1,2) enhance its efficacy.

Table 4.9 summarises the effect of various psychotropics on seizure duration during ECT. 
Note that there are few well‐controlled studies in this area and so recommendations should 
be viewed with this in mind. Note also that choice of anaesthetic agent profoundly affects 
seizure duration,3–8 post‐ictal confusion and ECT efficacy.9 Besides concurrent medica
tion, there are many factors that influence seizure threshold and duration.10

Table 4.9 Effect of psychotropic drugs on seizure duration in ECT

Drug
Effect on ECT 
seizure duration Comments11–15

Benzodiazepines Reduced 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 
anaesthesia and may reduce efficacy of ECT

If sedation is required, consider hydroxyzine. If benzodiazepine use 
is very long term and essential, continue and use higher stimulus

SSRIs2,16–19 Minimal effect; small 
increase possible

Generally considered safe to use during ECT. Beware complex 
pharmacokinetic interactions with anaesthetic agents

Venlafaxine20 Minimal effect at 
standard doses

Limited data suggest no effect on seizure duration but possibility 
of increased risk of asystole with doses above 300 mg/day. Clearly 
epileptogenic in higher doses. ECG advised

Mirtazapine2,21 Minimal effect – small 
increase

Apparently safe in ECT and, like other antidepressants, may 
enhance ECT efficacy. May reduce post‐ECT nausea and headache

Duloxetine22,23 Not known One case report suggests duloxetine does not complicate ECT. 
Another links its use to ventricular tachycardia

TCAs2,17 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

MAOIs24 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. MAOIs may be continued during ECT but the anaesthetist 
must be informed. Beware hypotension

Lithium25–27 Possibly increased Conflicting data on lithium and ECT. The combination may be 
more likely to lead to delirium and confusion, and 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

Continued
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For drugs known to lower seizure threshold, treatment is best begun with a low‐energy 
stimulus (50 mC). Staff should be alerted to the possibility of prolonged seizures and intra
venous (IV) diazepam should be available. With drugs known to elevate seizure threshold, 
higher stimuli may, of course, be required. Methods are available to lower seizure thresh
old or prolong seizures,40 but discussion of these is beyond the scope of this book.

Electroconvulsive therapy frequently causes confusion and disorientation; more 
rarely, it causes delirium. Close observation is essential. Very limited data support the 
use of thiamine (200 mg daily) in reducing post‐ECT confusion.41 Nortriptyline seems 
to enhance ECT efficacy and reduce cognitive adverse effects.1 Donepezil has been 
shown to improve recovery time post ECT (and appears to be safe).42 Ibuprofen may be 
used to prevent headache,43 and intranasal sumatriptan44 can be used to treat it.
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Drug
Effect on ECT 
seizure duration Comments11–15

Antipsychotics28–32 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, and some suggest 
withdrawal before ECT. However, safe concurrent use has been 
reported (particularly with clozapine,33,34 which is now usually 
continued). ECT and antipsychotics appear generally to be a 
safe combination. Few data on aripiprazole, quetiapine and 
ziprasidone, but they too appear to be safe. One case series35 
suggests antipsychotics increase post‐ictal cognitive dysfunction

Anticonvulsants36–39 Reduced If used as a mood stabiliser, continue but be prepared to use 
higher energy stimulus (not always required). If used for epilepsy, 
their effect is to normalise seizure threshold. Interactions are 
possible. Valproate may prolong the effect of thiopental; 
carbamazepine may inhibit neuromuscular blockade. Lamotrigine 
is reported to cause no problems

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

ECG, electrocardiogram; ECT, electroconvulsive therapy; MAOI, monoamine oxidase inhibitor; SSRI, selective 
serotonin reuptake inhibitor; TCA, tricyclic antidepressant.
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Psychostimulants in depression

Psychostimulants reduce fatigue, promote wakefulness and are mood elevating (as dis
tinct from antidepressant). Amfetamines have been used as treatments for depression 
since the 1930s1 and more recently, modafinil has been evaluated as an adjunct to 
standard antidepressants.2 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 paranoid psychosis.3 Methylphenidate is now more widely 
used but may have similar shortcomings. Modafinil seems not to induce tolerance, 
dependence or psychosis but lacks the 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 
effects are usually seen within a few hours. 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 considered. Their use might also be justified in severe, prolonged depres
sion 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.4

Table 4.10 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 poor and inconclusive.5,6 Careful consideration should be given to any use of any 
psychostimulant in depression since their short‐ and long‐term safety have not been 
clearly established. Inclusion of individual drugs in Table 4.10 should not in itself be 
considered a recommendation for their use.
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Table 4.10 Psychostimulants in depression

Clinical use Regimens evaluated Comments Recommendations

Monotherapy in 
uncomplicated depression

Modafinil 100–200 mg/day7,8

Methylphenidate  
20–40 mg/day9,10

Dexamfetamine  
20 mg/day9

Case reports only – efficacy 
unproven
Minimal efficacy

Minimal efficacy

Standard antidepressants 
preferred. Avoid 
psychostimulants as 
monotherapy in 
uncomplicated depression

Adjunctive therapy to 
accelerate or improve 
response

SSRI + methylphenidate 
10–20 mg/day11,12

SSRI + modafinil  
400 mg/day13

Tricyclic + methylphenidate 
5–15 mg/day14

No clear effect on time to 
response

Improved response over 
SSRI alone

Single open‐label trial 
suggests faster response

Psychostimulants in 
general not recommended, 
but modafinil may be 
useful

Adjunctive treatment of 
depression with fatigue 
and hypersomnia

SSRI + modafinil 200 mg/
day15,16

SSRI + methylphenidate 
10–40 mg/day17

Beneficial effect only on 
hypersomnia. Modafinil 
may induce suicidal ideation

Clear effect on fatigue in 
hospice patients

Possible effect on fatigue, 
but weak evidence base. 
An option where fatigue is 
prominent and otherwise 
unresponsive

Adjunctive therapy in 
refractory depression

SSRI + modafinil  
100–400 mg/day18–23

MAOI + dexamfetamine 
7.5–40 mg/day24

Methylphenidate or 
dexamfetamine 
+/– antidepressant25

Lisdexamfetamine + 
escitalopram 20–50 mg/
day26

Lisdexamfetamine + 
antidepressant 20–30 mg/
day27

Effect mainly on fatigue 
and daytime sleepiness

Support from single case 
series

Large case series (n = 50) 
suggests benefit in the 
majority

RCT shows significant 
effect on depression

RCT shows significant 
benefit on executive 
functioning and depression

Data limited. Modafinil 
may be useful for fatigue

Stimulants an option in 
refractory illness but other 
options better supported

Adjunctive treatment in 
bipolar depression

Mood stabiliser and/or 
antidepressants + 
modafinil 100–200 mg/
day28

Mood stabiliser + 
armodafinil 150 mg/day29

Mood stabiliser + 
methylphenidate  
10–40 mg/day30

Significantly superior to 
placebo. No evidence of 
switching to mania

Superior to placebo on 
some measures

Mixed results, mainly 
positive

Possible treatment option 
where other standard 
treatments fail

Monotherapy or add‐on 
treatment in late‐stage 
terminal cancer

Methylphenidate 5–30 mg/
day31–35

Dexamfetamine 2.5–20 
mg/day36,37

Methylphenidate 20 mg/
day + mirtazapine 30 mg/
day38

Case series and open 
prospective studies

Beneficial effects seen on 
mood, fatigue and pain

RCT shows benefit for 
combination from third 
day of treatment

Useful treatment options 
in those expected to live 
only for a few weeks. Best 
reserved for hospices and 
other specialist units

Continued
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Table 4.10 (Continued )
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Clinical use Regimens evaluated Comments Recommendations

Monotherapy for 
depression in the very old

Methylphenidate  
1.25–20 mg/day39,40

Use supported by two 
placebo‐controlled studies. 
Rapid effect observed on 
mood and activity

Recommended only where 
patients fail to tolerate 
standard antidepressants 
or where contraindications 
apply

Monotherapy in post‐
stroke depression

Methylphenidate  
5–40 mg/day41–44

Modafinil 100 mg/day45

Variable support but 
including two placebo‐
controlled trials.41,44 Effect 
on mood evident after a 
few days

Single case report

Standard antidepressants 
preferred. Further 
investigation required; 
stimulants may improve 
cognition and motor 
function

Monotherapy in 
depression secondary to 
medical illness

Methylphenidate 5–20 mg/
day46

Dexamfetamine 2.5–30 
mg/day47,48

Limited data Psychostimulants now not 
appropriate therapy. 
Standard antidepressant 
preferred

Monotherapy in depression 
and fatigue associated 
with HIV

Dexamfetamine  
2.5–40 mg/day49,50

Supported by one good, 
controlled study50

Beneficial effect on mood 
and fatigue

Possible treatment option 
where fatigue is not 
responsive to standard 
antidepressants

HIV, human immunodeficiency virus; MAOI, monoamine oxidase inhibitor; RCT, randomised controlled trial; 
SSRI, selective serotonin reuptake inhibitor.
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Post‐stroke depression

Depression itself is a well‐established risk factor for stroke.1–3 In addition, depression is 
seen in at least 30–40% of survivors of stroke4,5 and post‐stroke depression is known 
to slow functional rehabilitation.6 Antidepressants may reduce depressive symptoms 
and thereby facilitate faster rehabilitation.7 They may also improve global cognitive 
functioning8 and enhance motor recovery.9 Despite these benefits, most post‐stroke 
depression goes untreated.10

Prophylaxis

The high incidence of depression after stroke makes prophylaxis worthy of considera
tion. Pooled data suggest a robust prophylactic effect for antidepressants.11 Nortriptyline, 
fluoxetine, escitalopram, duloxetine and sertraline appear to prevent post‐stroke 
depression.12–16 Mirtazapine may both protect against depressive episodes and treat 
them.17 Note, though, that a large cohort study that examined adverse outcomes in 
elderly patients treated with antidepressants reported that mirtazapine (and venlafax
ine) may be associated with an increased risk of a new stroke compared with SSRIs or 
TCAs.18 Mianserin seems ineffective in the treatment of post‐stroke depression.19 
Amitriptyline is effective in treating central post‐stroke pain.20

Treatment

Treatment is complicated by medical co‐morbidity and by the potential for interaction 
with other co‐prescribed drugs (especially warfarin – see below). Contraindication to 
antidepressant treatment is more likely with tricyclics than with SSRIs.21 Fluoxetine,9,22,23 
citalopram8,24 and nortriptyline25,26 are probably the most studied27 and seem to be 
effective and safe.28 SSRIs and nortriptyline are widely recommended for post‐stroke 
depression. Reboxetine (which does not affect platelet activity) may also be effective 
and well tolerated29 although its effects overall are doubtful.30

Despite fears, SSRIs seem not to increase risk of stroke31 (post‐stroke), although some 
doubt remains.32,33 (Stroke can be embolic or haemorrhagic – SSRIs may protect against 
the former and provoke the latter34,35 – see section on ’SSRIs and bleeding’ in this chap
ter). Antidepressants are clearly effective in post‐stroke depression28,36 and treatment 
should not usually be withheld (although Cochrane is rather lukewarm about the 
 benefits of antidepressants37).

Post‐stroke depression – recommended drugs

 ■ SSRIs*
 ■ Nortriptyline

*Caution is clearly required if the index stroke was known to be haemorrhagic 
because SSRIs increase the risk of de novo haemorrhagic stroke (absolute risk is low) 
when combined with warfarin or other antiplatelet drugs.38 If the patient is also tak
ing warfarin, suggest citalopram or escitalopram (probably lowest interaction 
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potential39). Where SSRIs are given in any anticoagulated or aspirin‐treated patient, 
consideration should be given to the prescription of a proton pump inhibitor for 
 gastric protection.
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Treatment of depression in the elderly

The prevalence of most physical illnesses increases with age. Many physical problems 
such as cardiovascular disease, chronic pain, diabetes and Parkinson’s disease are associ
ated with a high risk of depressive illness.1,2 The morbidity and mortality associated with 
depression are increased in the elderly3 as they are more likely to be physically frail and 
therefore vulnerable to serious consequences from self‐neglect (e.g. life‐threatening dehy
dration or hypothermia) and immobility (e.g. venous stasis). Almost 20% of completed 
suicides occur in the elderly.4 Mortality is reduced by effective treatment of depression.

In common with placebo‐controlled studies in younger adults, at least some ade
quately powered studies in elderly patients have failed to find ‘active’ antidepressants to 
be more effective than placebo,5–8 although it is commonly perceived that the elderly 
may take longer to respond to antidepressants than younger adults.9 Even in the elderly, 
it may still be possible to identify non‐responders as early as 4 weeks into treatment.10 
Two studies have found that in elderly people who had recovered from an episode of 
depression and had received antidepressants for 2 years, 60% relapsed within 2 years if 
antidepressant treatment was withdrawn.11,12 This finding held true for first‐episode 
patients. Lower doses of antidepressants may be effective as prophylaxis. Dothiepin 
(dosulepin) 75 mg/day has been shown to be effective in this regard.13 Note that NICE 
recommends that dosulepin should not be used as it is particularly cardiotoxic in over
dose.14 There is no evidence to suggest that the response to antidepressants is reduced in 
the physically ill,15 although outcome in the elderly in general is often suboptimal.16,17

There is no ideal antidepressant in the elderly. All are associated with problems 
(Table  4.11). SSRIs are generally better tolerated than TCAs;18 they do, however, 
increase the risk of gastrointestinal (GI) bleeds, particularly in the very elderly and 
those with established risk factors such as a history of bleeds or treatment with a non‐
steroidal anti‐inflammatory drug (NSAID), steroid or warfarin. The risk of other types 
of bleed such as haemorrhagic stroke may also be increased19 (see section on ‘SSRIs and 
bleeding’ in this chapter). The elderly are also particularly prone to develop hyponatrae
mia20 with SSRIs (see section on ‘Antidepressant‐induced hyponatraemia’ in this chap
ter), as well as postural hypotension and falls (the clinical consequences of which may 
be increased by SSRI‐induced osteopenia21). Agomelatine is effective in older patients, 
is well tolerated and has not been linked to hyponatraemia.22,23 Its use is limited by the 
need for frequent blood sampling to check liver function tests (LFTs). Vortioxetine and 
duloxetine have also been shown to be effective and reasonably well tolerated in the 
elderly24 but caveats related to SSRIs, above, are relevant here. A general practice data
base study found that, compared with SSRIs, ‘other antidepressants’ (venlafaxine, mir
tazapine, etc.) were associated with a greater risk of a number of potentially serious 
side‐effects in the elderly (stroke/transient ischaemic attack (TIA), fracture, seizures, 
attempted suicide/self‐harm) as well as increased all‐cause mortality;20 the study was 
observational and so could not separate the effect of antidepressants from any increased 
risk inherent in the group of patients treated with these antidepressants. Polyunsaturated 
fatty acids (fish oils) are probably not effective.25

Ultimately, choice is determined by the individual clinical circumstances of each patient, 
particularly physical co‐morbidity and concomitant medication (both prescribed and ‘over 
the counter’) (see section on ‘Drug interactions with antidepressants’ in this chapter).
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Antidepressant discontinuation symptoms

What are discontinuation symptoms?

The term ‘discontinuation symptoms’ is used to describe symptoms experienced on 
stopping prescribed drugs that are not drugs of dependence. There is an important 
semantic difference between ‘discontinuation’ and ‘withdrawal’ symptoms – the latter 
implies addiction; the former does not. While this distinction is important for precise 
medical terminology, it may be irrelevant to patient experience. Discontinuation symp
toms may occur after stopping many drugs, including antidepressants, and can 
 sometimes be explained in the context of ‘receptor rebound’1,2 – e.g. an antidepressant 
with potent anticholinergic side‐effects may be associated with diarrhoea on 
discontinuation.

Discontinuation symptoms may be entirely new or similar to some of the original 
symptoms of the illness, and so cannot be attributed to other causes. They can be 
broadly divided into six categories; affective (e.g. irritability); gastrointestinal (e.g. nau
sea); neuromotor (e.g. ataxia); vasomotor (e.g. diaphoresis); neurosensory (e.g. paraes
thesia); and other neurological (e.g. increased dreaming).2 Rarely, mania may occur.4 
Discontinuation symptoms are experienced by at least a third of patients5–8 and are seen 
to some extent with all antidepressants,9 with the possible exceptions of agomelatine10 
and vortioxetine.11

The onset of symptoms is usually within 5 days of stopping treatment (depending on 
the half‐life of the antidepressant) or occasionally during taper or after missed doses12,13 
(short half‐life drugs only). Symptoms can vary in form and intensity and occur in any 
combination. They are usually mild and self‐limiting, but can occasionally be severe 
and prolonged. The perception of symptom severity is probably made worse by the 
absence of forewarnings. Some symptoms are more likely with individual drugs 
(Table 4.12). Symptoms can be quantified using the Discontinuation–Emergent Signs 
and Symptoms (DESS) scale.6

Agomelatine seems to be associated with a very low, if any, risk of discontinuation 
symptoms.10 Mirtazapine withdrawal seems to be characterised by anxiety, insomnia 
and nausea.15–17 Bupropion withdrawal syndrome is similar to that seen with SSRIs. 
Limited data suggest vortioxetine has a low potential for withdrawal symtpoms11 
and  its Summary of Product Characteristics (SPC) suggests abrupt withdrawal is 
possible.18

Clinical relevance19

The symptoms of a discontinuation reaction may be mistaken for a relapse of illness or 
the emergence of a new physical illness,20 leading to unnecessary investigations or rein
troduction of the antidepressant. Symptoms may be severe enough to interfere with 
daily functioning and those who have experienced discontinuation symptoms may rea
son (perhaps appropriately) that antidepressants are ‘addictive’ and not wish to accept 
treatment. There is also evidence of emergent suicidal thoughts on discontinuation with 
paroxetine.8
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Who is most at risk?19,20

Although anyone can experience discontinuation symptoms, the risk is increased in 
those prescribed short half‐life drugs6,12,21–24 (e.g. paroxetine, venlafaxine), particularly 
if they do not take them regularly. Two‐thirds of patients prescribed antidepressants 
skip a few doses from time to time,25 and many patients stop their antidepressant 
abruptly.5 The risk is also increased in those who have been taking antidepressants for 
8 weeks or longer,26 those who have developed anxiety symptoms at the start of antide
pressant therapy (particularly with SSRIs), those receiving other centrally acting medi
cation (e.g. antihypertensives, antihistamines, antipsychotics), children and adolescents, 
and those who have experienced discontinuation symptoms before.

Antidepressant discontinuation symptoms are common in neonates born to women 
taking antidepressants (see section on ‘Pregnancy’ in Chapter 7).

How to avoid discontinuation symptoms19–21

Generally, antidepressant therapy should be discontinued over at least a 4‐week period 
(this is not required with fluoxetine).12 The shorter the half‐life of the drug, the more 
important 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 anti
depressant is (proportionately) substantial. Patients receiving MAOIs may need to be 

Table 4.12 Antidepressant discontinuation symptoms

MAOIs TCAs SSRIs and related

Symptoms Common Common Common

Agitation, irritability, 
ataxia, movement 
disorders, insomnia, 
somnolence, vivid dreams, 
cognitive impairment, 
slowed speech, pressured 
speech

Flu‐like symptoms 
(chills, myalgia, excessive 
sweating, headache, 
nausea), insomnia, 
excessive dreaming

Flu‐like symptoms, 
‘shock‐like’ sensations, 
dizziness exacerbated by 
movement, insomnia, 
excessive (vivid) dreaming, 
irritability, crying spells

Occasionally Occasionally Occasionally

Hallucinations, paranoid 
delusions

Movement disorders, 
mania, cardiac arrhythmia

Movement disorders, 
problems with concentration 
and memory

Drugs most commonly 
associated with 
discontinuation symptoms

All Amitriptyline
Imipramine

Paroxetine
Venlafaxine

Tranylcypromine is partly 
metabolised to amfetamine 
and is therefore associated 
with a true ‘withdrawal 
syndrome’. Delirium is 
common14
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tapered over a longer period. Tranylcypromine may be particularly difficult to stop.14 
At‐risk patients (see above) may need a slower taper. Agomelatine and vortioxetine can 
probably be stopped abruptly.

Many people suffer symptoms despite slow withdrawal and even if they have received 
adequate education regarding discontinuation symptoms.8,23 For these patients, the 
option of abrupt withdrawal should be discussed. Some may prefer to face a week or 
two of intense symptoms rather than months of less severe discontinuation effects.

How to treat discontinuation symptoms19,20

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. If symptoms are severe, reintroduce the original 
antidepressant (or another with a longer half‐life from the same class) and taper gradu
ally while monitoring for symptoms.

Some evidence supports the use of anticholinergic agents in tricyclic withdrawal27 
and fluoxetine for symptoms associated with stopping clomipramine28 or  venlafaxine29 – 
fluoxetine, having a longer plasma half‐life, seems to be associated with a lower 
 incidence of discontinuation symptoms than other similar drugs.30

Key points that patients should know

 ■ Antidepressants are not addictive (a survey of 1946 people across the UK conducted 
in 1997 found that 74% thought that antidepressants were addictive3). Note, how
ever, that the semantic and categorical distinctions between addiction and the with
drawal symptoms seen with antidepressants may be unimportant to patients.

 ■ Patients should be informed that they may experience discontinuation symptoms 
(and the most likely symptoms associated with the drug that they are taking) when 
they stop their antidepressant.

 ■ Short half‐life antidepressants should not generally be stopped abruptly, although 
some patients may prefer to risk a short period of intense symptoms rather than a 
prolonged period of milder symptoms.

 ■ Discontinuation symptoms can occur after missed doses if the antidepressant 
 prescribed has a short half‐life. A very few patients experience pre‐dose discontinu
ation symptoms which provoke the taking of the antidepressant at an earlier time 
each day.
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Antidepressant prophylaxis

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 their depressive symptoms within 3–6 months.1,2 Even non‐con
tinuous use of antidepressants during the first 6 months of treatment predicts higher 
rates of relapse.3

Recurrent depression

Of those patients who have one episode of major depression, 50–85% will go on to 
have a second episode, and 80–90% of those who have a second episode will have a 
third.4 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 resistance,5 chronic medical 
illness and social factors (e.g. lack of confiding relationships and psychosocial stress
ors). Some prescription drugs may precipitate depression.5,6

Figure 4.4 outlines the risk of recurrence for multiple‐episode patients: those recruited 
to the study had already experienced at least three episodes of depression, with 3 years 
or less between episodes.7,8 People with depression are at increased risk of cardiovascu
lar disease.9 Suicide mortality is significantly increased over population norms.

A meta‐analysis of antidepressant continuation studies10 concluded that continuing 
treatment with antidepressants reduces the odds of depressive relapse by around two‐
thirds, which is approximately equal to halving the absolute risk. A later meta‐analysis 
of 54 studies produced almost exactly the same results: odds of relapse were reduced by 
65%.11 The risk of relapse is greatest in the first few months after discontinuation; this 
holds true irrespective of the duration of prior treatment.12 Benefits persist at 36 months 
and beyond and seem to be similar across heterogeneous patient groups (first episode, 
multiple episode and chronic), although none of the studies included first‐episode 
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patients only. Specific studies in first‐episode patients are required to confirm that treat
ment beyond 6–9 months confers additional benefit in this patient group. Most data are 
for adults.

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 adults.13 One small RCT (n = 22) demonstrated benefit 
from prophylactic antidepressants in adolescents.14

Many patients who might benefit from maintenance treatment with antidepressants 
do not receive them.15 Assuring optimal management of long‐term depression vastly 
reduces mortality associated with the condition.16

Potential 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 
additional risk of interaction with co‐prescribed drugs likely to increase risk of bleeding 
or hyponatraemia.

NICE recommends that:17

 ■ patients who have had two or more episodes of depression in the recent past, and 
who have experienced significant functional impairment during these episodes, 
should be advised to continue antidepressants for at least 2 years

 ■ patients on maintenance treatment should be re‐evaluated, taking into account age, 
co‐morbid conditions and other risk factors in the decision to continue maintenance 
treatment beyond 2 years.

Dose for prophylaxis

Adults should receive the same dose as used for acute treatment.1 There is some  evidence 
to support the use of lower doses in elderly patients: dosulepin 75 mg/day offers effec
tive prophylaxis18 but is now rarely used. There is no evidence to support the use of 
lower than standard doses of SSRIs.19

Relapse rates after ECT are similar to those after stopping antidepressants.20 
Antidepressant prophylaxis will be required, ideally with a different drug from the one 
that failed to get the patient well in the first instance, although good data in this area 
are lacking.

Lithium also has some efficacy in the prophylaxis of unipolar depression; efficacy 
relative to antidepressants is unknown.21 NICE recommends that lithium should not be 
used as the sole prophylactic drug in unipolar depression.17 There is some support for 
the use of a combination of lithium and nortriptyline.22

Maintenance treatment with lithium protects against suicide.1

Key points that patients should know

 ■ A single episode of depression should be treated for at least 6–9 months after 
remission.

 ■ The risk of recurrence of depressive illness is high and increases with each episode.
 ■ Those who have had multiple episodes may require treatment for many years.
 ■ The chances of staying well are greatly increased by taking antidepressants.
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 ■ Antidepressants are:
 ■ effective
 ■ not addictive
 ■ not known to lose their efficacy over time
 ■ not known to cause new long‐term side‐effects.

 ■ Medication needs to be continued at the treatment dose. If side‐effects are intolerable, 
it may be possible to find a more suitable alternative.

 ■ If patients decide to stop their medication, this must not be done abruptly, as this may 
lead to unpleasant discontinuation effects (see section on ‘Antidepressant discontinu
ation symptoms’ in this chapter) and confers a higher risk of relapse.23 The medica
tion needs to be reduced slowly under the supervision of a doctor.
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Antidepressants: alternative routes of administration

In rare cases, patients may be unable or unwilling to take antidepressants orally, and 
alternative treatments including psychological interventions and ECT are either imprac
tical or contraindicated.

One such scenario is depression in the medically ill,1 particularly in those who have 
undergone surgical resection procedures affecting the GI tract. Where the intra‐gastric 
(IG) route is used, antidepressants can usually be crushed and administered. If an intra‐
jejunal (IJ) tube is used then more care is required because of changes in pharmaco
kinetics; there are few data on the exact site of absorption for the majority of 
antidepressants. In clinical practice it is often assumed (perhaps wrongly) that adminis
tration via the IJ route is likely to result in the same absorption characteristics as via the 
oral or IG route.

Very few non‐oral formulations are available as commercial products. Most formu
lations do not have UK licences and may be very difficult to obtain, being available 
only through pharmaceutical importers or from Specials manufacturers. In addition, 
the use of these preparations beyond their licence or in the absence of a licence usually 
means that accountability for adverse effects lies with the prescriber. As a consequence, 
non‐oral administration of antidepressants should be undertaken only when abso
lutely necessary. Table  4.13 shows possible alternative formulations and routes of 
administration.

Alternative antidepressant delivery methods

Sublingual

There are a small number of case reports supporting the effectiveness of fluoxetine 
liquid used sublingually in depressed, medically compromised patients.2 In these reports 
doses of up to 60 mg a day produced plasma fluoxetine and norfluoxetine levels 
towards the lower end of the proposed therapeutic range.2 There are no published data 
supporting the use of other (low‐volume) liquid antidepressant formulations sublin
gually. If other antidepressants were to be used then it would be advisable to carry out 
plasma level monitoring of the antidepressant to assess the extent of sublingual 
absorption.

Intravenous and intramuscular injections

Intravenous citalopram followed by maintenance oral citalopram is a clinically useful 
treatment strategy for severely depressed, hospitalised patients.3 The IV preparation 
appears to be well tolerated with the most common adverse events being nausea, 
 headache, tremor and somnolence, similar to oral administration.4,5 A case report of a 
65‐year‐old man describes acute hyperkinetic delirium associated with IV citalopram.6 
Intravenous escitalopram also exists although studies reported to date are pharma
cokinetic studies.7 Note that oral citalopram is associated with a higher risk of QTc 
prolongation than other SSRIs; if used IV in a medically compromised patient, electro
cardiogram (ECG) monitoring is recommended.
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Table 4.13 Alternative formulations and routes of administration of antidepressants

Drug name 
and route Dosing information Manufacturer Notes

Sublingual 
fluoxetine

Doses up to 60 mg a day Use liquid 
fluoxetine 
preparation

Plasma levels may be slightly lower 
compared with oral dosing

Intravenous 
amitriptyline

25–100 mg given in 250 mL 
NaCl 0.9% by slow infusion over 
120 minutes

The intramuscular preparation 
has been used intravenously by 
dissolving in 5% glucose and
given by slow infusion.

Contact local 
importer

Elavil®  
Zeneca

Adverse effects tend to be dose-related 
and are largely similar to the oral 
formulation. At higher doses drowsiness 
and dizziness occur.

Bradycardia may occur with doses around 
100 mg. ECG monitoring recommended

Intravenous 
clomipramine

25 mg/2 mL injection.
Starting dose is 25 mg diluted in 
500 mL NaCL 0.9% by slow 
infusion over 90 minutes. 
Increased to 250–300 mg in 
increments of 25 mg/day over 
10–14 days43,44

Novartis
Defiante

The most common reported side‐effects 
are similar to the oral formulation, which 
included nausea, sweating, restlessness, 
flushing, drowsiness, fatigue, abdominal 
distress and nervousness. ECG monitoring 
recommended

Intravenous 
citalopram

40 mg/mL injection.
Doses from 20 to 40 mg in 250 
mL NaCL 0.9% or glucose 5%.
Doses up to 80 mg have been 
used for OCD. Rate of infusion is 
20 mg per hour

Lundbeck The most commonly reported side‐effects 
are nausea, headache, tremor and 
somnolence similar to adverse effects of 
the oral preparation. A case of acute 
hyperkinetic delirium has also been 
reported. ECG monitoring recommended

Intravenous 
escitalopram

10 mg slow infusion over 60 
minutes

Lundbeck Studies to date have only looked at 
pharmacokinetic profile. ECG monitoring 
recommended

Intravenous 
mirtazapine

6 mg/2 mL infusion solution.
15 mg/5 mL infusion solution.
Dose 15 mg in glucose 5% over 
60 minutes

Contact local 
importer

The most common reported side‐effects 
are nausea, sedation and dizziness similar 
to side‐effects of the oral preparation

Intramuscular
amitriptyline

Amitriptyline 10 mg/mL. Elavil® Zeneca IM preparations are very rarely used 
because of the requirement of a high 
volume. Many preparations have been 
discontinued

Amitriptyline 
gel

50 mmol/L or 100 mmol/L  
gel 5% amitriptyline 5% 
lidocaine gel

Prepared by 
manufacturing 
pharmacies

No data on plasma amitriptyline levels.
This preparation has been used for pain 
relief rather than antidepressant activity

Nortriptyline 
patches

25–75 mg per 24 hour patch Clinical trial use 
only

This preparation has been used for 
smoking cessation rather than 
antidepressant activity

Imipramine or 
doxepin 
nanoemulsion

Unknown. Antidepressant 
concentration 3% (w/w)

Clinical trial use 
only

Formulated for potential analgesic therapy 
rather than antidepressant activity

Continued
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Mirtazapine is also available as an intravenous preparation. It has been administered 
by slow infusion at a dose of 15 mg a day for 14 days in two studies and was well toler
ated in depressed patients.8,9 There are reports of IV mirtazapine 6–30 mg/day being 
used to treat hyperemesis gravidarum.10,11

Amitriptyline is available as both an IV and IM injection (IM injection has been given 
IV) and both routes have been used in the treatment of post‐operative pain and depres
sion.12 The concentration of the IM preparation (10 mg/mL) necessitates a high‐volume 
injection to achieve antidepressant doses; this clearly discourages its use intramuscu
larly.13 Clomipramine is the most widely studied IV antidepressant. Pulse loading doses 
of intravenous clomipramine have been shown to produce a larger, more rapid decrease 
in obsessive compulsive disorder symptoms compared with oral doses.14,15 The poten
tial for serious cardiac side‐effects when using any tricyclic antidepressant intravenously 
necessitates monitoring of pulse, blood pressure and ECG.

The primary rationale for IV administration of antidepressants is the more rapid 
onset of antidepressant action. However, most trials have generally not supported this 
assumption.16 Intravenous formulations also avoid the first‐pass effect, leading to higher 
drug plasma levels14,17 and perhaps greater response.17,18 However, negative reports also 
exist.3,18,19 The placebo effect associated with IV administration is known to be large.20 

Table 14.13 (Continued )

Drug name 
and route Dosing information Manufacturer Notes

Transdermal 
selegiline

6 mg/24 hours, 9 mg/24 hours, 
12 mg/24 hours.
Starting dose is 6 mg/24 hours. 
Titration to higher doses in 
3 mg/24 hours increments at 
≥2‐week intervals, up to a 
maximum dose of 12 mg/ 
24 hours35

Bristol Myers 
Squibb

The 6 mg/24 hour dose does not require a 
tyramine‐restricted diet.
At higher doses, although no hypertensive 
crisis reactions have been reported, the 
manufacturer recommends avoiding high 
tyramine content food substances.
Application site reactions and insomnia are 
the most common reported side‐effects

Rectal 
amitriptyline

Doses up to 50 mg bd Suppositories 
have been 
manufactured 
by pharmacies

Very little information on rectal 
administration.
Largely in the form of case reports

Rectal 
clomipramine

No detailed information available

Rectal 
imipramine

No detailed information available

Rectal doxepin No detailed information available Capsules have 
been used 
rectally

Rectal trazodone No detailed information available Suppositories 
have been 
manufactured 
by pharmacies

Trazodone in the rectal formulation has 
been used for post‐operative or cancer pain 
control rather than antidepressant activity

bd, twice a day; ECG, electrocardiogram; IM, intramuscular; OCD, obsessive compulsive disorder.
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Note that calculating the correct parenteral dose of antidepressants is difficult given the 
variable first‐pass effect to which oral drugs are usually subjected. Parenteral doses can 
be expected to be much lower than oral doses and give the same effect.

Extensive studies of IV ketamine, a glutamate N‐methyl‐D‐aspartate (NMDA) 
 receptor antagonist, have demonstrated rapid, albeit short‐lived antidepressant effects; 
however, more information is required on safety, dosing and duration of response 
before implementation into clinical practice.21 Intravenous scopolamine (hyoscine) as 
an antidepressant has also been investigated and has produced rapid antidepressant 
effects within 72 hours in both unipolar and bipolar depression.22–24 Again, further 
investigation is needed before use in clinical practice.

Transdermal

Amitriptyline usually in the form of a gel preparation is used in pain clinics as an adju
vant in the treatment of a variety of chronic pain conditions.25,26 It is usually prepared 
as a 50 mmol/L or 100 mmol/L gel with or without lidocaine and although it has 
proven analgesic activity, there are no published data on the plasma levels attained via 
this route. Nortriptyline hydrochloride has been formulated as a transdermal patch for 
the use in smoking cessation.27 Nanoemulsion formulations of imipramine and of dox-
epin have also been formulated for transdermal delivery for use as an analgesic.28 At the 
time of writing, there are no published studies on nortriptyline patches or imipramine 
or doxepin nanoemulsions in depression.

Oral selegiline at doses greater than 20 mg/day may be an effective antidepressant, 
but enzyme selectivity is lost at these doses, necessitating a tyramine‐restricted diet.29,30 
Selegiline can be administered transdermally; it is efficacious and tolerable and delivers 
25–30% of the selegiline content over 24 hours and steady‐state plasma concentrations 
are achieved within 5 days of daily dosing.31 This route bypasses first‐pass metabolism, 
thereby providing a higher, more sustained plasma concentration of selegiline while 
being relatively sparing of the gastrointestinal MAO‐A system;32,33 there seems to be no 
need for tyramine restriction when the lower dose patch (6 mg/24 hour) is used and 
there have been no reports of hypertensive reactions even with the higher dose patch. 
However, because safety experience with the higher selegiline transdermal system (STS) 
doses (9 mg/24 hour and 12 mg/24 hour) is more limited, it is recommended that patients 
using these patches should avoid very high tyramine content food substances.34 Age and 
gender do not affect the pharmacokinetics of the STS.35,36 When administered transder
mally, application site reactions and insomnia are the two most commonly reported 
adverse effects; both are dose related, usually mild or moderate in intensity and do not 
lead to dropout from treatment.34,35,37,38 There appear to be no clinically significant 
effects of the STS on sexual function or weight gain.35,38 Advantages of the STS include 
once‐daily dosing, visual indicator of adherence and its potential in dysphagic patients.36

Rectal

The rectal mucosa lacks the extensive villi and microvilli of other parts of the gastroin
testinal tract, limiting its surface area. Therefore rectal agents need to be in a formula
tion that maximises the extent of contact the active ingredient will have with the 
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mucosa. There are no readily available antidepressant suppositories, but extemporane
ous preparation is possible. For example, amitriptyline (in cocoa butter) suppositories 
have been manufactured by a hospital pharmacy and administered in a dose of 50 mg 
twice daily with some subjective success.39,40 Doxepin capsules have been administered 
via the rectal route directly in the treatment of cancer‐related pain (without a special 
formulation) and produced plasma concentrations within the supposed therapeutic 
range.41 Similarly, it has been reported that extemporaneously manufactured imipra-
mine and clomipramine suppositories produced plasma levels comparable with the oral 
route of administration.42 Trazodone has also been successfully administered in a sup
pository formulation post‐operatively for a patient who was stable on the oral formula
tion prior to surgery.40,41
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Antidepressants: swapping and stopping

General guidelines

 ■ All antidepressants have the potential to cause withdrawal phenomena.1 When taken 
continuously for 6 weeks or longer, antidepressants should not be stopped abruptly 
unless a serious adverse event has occurred (e.g. cardiac arrhythmia with a tricyclic). 
(See section on ’Antidepressant discontinuation symptoms’ in this chapter.)

 ■ Although abrupt cessation is generally not recommended, slow tapering may not 
reduce the incidence or severity of discontinuation reactions.2 Some patients may 
therefore prefer abrupt cessation and a shorter discontinuation syndrome.

 ■ When changing from one antidepressant to another, abrupt withdrawal should 
 usually be avoided. Cross‐tapering is preferred, in which the dose of the ineffective 
or poorly tolerated drug is slowly reduced while the new drug is slowly introduced. 
See Table 4.14 for an example.

 ■ The speed of cross‐tapering is best judged by monitoring patient tolerability. Few 
studies have been done, so caution is required.

 ■ Note that the co‐administration of some antidepressants, even when cross‐tapering, 
is absolutely contraindicated. In other cases, theoretical risks or lack of experience 
preclude recommending cross‐tapering.

 ■ In some cases cross‐tapering may not be considered necessary. An example is when 
switching from one SSRI to another: their effects are so similar that administration 
of the second drug is likely to ameliorate withdrawal effects of the first. In fact, the 
use of fluoxetine has been advocated as an abrupt switch treatment for SSRI discon
tinuation symptoms.3 Abrupt cessation may also be acceptable when switching to a 
drug with a similar, but not identicial, mode of action.4 Thus, in some cases, abruptly 
stopping one antidepressant and starting another antidepressant at the usual dose 
may not only be well tolerated, but may also reduce the risk of discontinuation 
symptoms.

 ■ Potential dangers of simultaneously administering two antidepressants include phar
macodynamic interactions (serotonin syndrome,5–8 hypotension, drowsiness) and 
pharmacokinetic interactions (e.g. elevation of tricyclic plasma levels by some SSRIs). 
See Figure 4.5.

 ■ The advice given in Table 4.15 should be treated with caution and patients should be 
very carefully monitored when switching.

Table 4.14 Changing from citalopram to mirtazapine

Example Week 1 Week 2 Week 3 Week 4

Withdrawing
citalopram

40 mg
od

20 mg
od

10 mg
od

5 mg
od

Nil

Introducing
mirtazapine

Nil 15 mg
od

30 mg
od

30 mg
od

45 mg
od (if required)

od, once a day.
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 ■ Agomelatine can be started immediately while tapering the dosage of a SSRI/SNRI. 
Early discontinuation symptoms that arise upon cessation of SSRI/SNRI can alter the 
patient’s perception of the clinical benefit of the new antidepressant. Agomelatine 
should also be stopped completely before beginning another antidepressant. It does 
not seem to be associated with a discontinuation syndrome.10 Given agomelatine’s 
mode of action (melatonin agonism; 5HT2c antagonism), it is not expected to  mitigate 
discontinuation reactions of other antidepressants. Agomelatine can be coadministrated 
with other antidepressants (except coadministration with fluvoxamine which is 
contraindicated)

 ■ Similarly, little information is available for switching to or from vortioxetine. See 
following table for suggestions on switching.

Increasing
severity

Restlessness

Diaphoresis

Tremor

Shivering

Myoclonus

Confusion

Convulsions

Death

Figure 4.5 Serotonin syndrome: symptoms.5,6
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Table 4.15 Antidepressants: swapping and stopping*

From

To
 
Agomelatine Bupropion Clomipramine Fluoxetine Fluvoxamine

MAOIs
Phenelzine
Tranylcypromine
Selegiline Moclobemide Mirtazapine Reboxetine Trazodone

Other SSRIs,††

vortioxetine

SNRIs
Duloxetine
Venlafaxine
Desvenlafaxine

TCAs (except 
clomipramine)

Agomelatine† Stop 
agomelatine 
then start 
bupropion

Stop 
agomelatine 
then start 
clomipramine

Stop 
agomelatine 
then start 
fluoxetine

Stop 
agomelatine 
then start 
fluvoxamine

Stop agomelatine 
then start MAOIs

Stop agomelatine 
then start 
moclobemide

Stop 
agomelatine 
then start 
mirtazapine

Stop 
agomelatine 
then start 
reboxetine

Stop 
agomelatine 
then start 
trazodone

Stop 
agomelatine 
then start SSRI

Stop agomelatine 
then start SNRI

Stop 
agomelatine 
then start TCA

Bupropion‡ 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

Clomipramine Cross‐taper 
cautiously

Cross‐taper 
cautiously

Taper and 
stop then 
start 
fluoxetine at 
10 mg/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 
starting with 
low dose 
trazodone

Taper and stop 
then start low 
dose.

Taper and stop. 
Start low dose 
SNRI

Cross‐taper 
cautiously

Fluoxetine§ Cross‐taper 
cautiously

Cross‐taper 
cautiously

Taper and stop 
fluoxetine. 
Wait 2 weeks. 
Start low dose 
clomipramine

Taper and 
stop. Wait 
2 weeks then 
start low dose 
fluvoxamine

Taper and stop 
then wait for 5–6 
weeks then start 
MAOIs

Taper and stop 
then wait for 5–6 
weeks then start 
moclobemide

Cross‐taper 
cautiously

Cross‐taper 
cautiously

Cross‐taper 
cautiously 
starting with 
low dose 
trazodone

Taper and stop 
fluoxetine. 
Wait 4–7 days 
then start low 
dose

Taper and stop. 
Start low dose 
SNRI¶¶

Taper and stop 
fluoxetine. Wait 
4–7 days then 
start low dose

Fluvoxamine¶ Taper and stop 
then wait for 
1 week

Cross‐taper 
cautiously

Taper and stop 
then start low 
dose 
clomipramine

Taper and 
stop then 
start 
fluoxetine at 
10 mg/day

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. 
Start 
mirtazapine at 
15 mg

Cross‐taper 
cautiously

Cross‐taper 
cautiously 
starting with 
low dose 
trazodone

Taper and stop 
then start low 
dose SSRI

Taper and stop 
then start low 
dose SNRI¶¶

Cross‐taper 
cautiously with 
low dose TCA

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 weeks†††

Moclobemide Cross‐taper 
cautiously

Taper and stop 
then wait 
24 hours

Taper and stop 
then wait 
24 hours

Taper and 
stop then 
wait 24 hours

Taper and stop 
then wait 
24 hours

Taper and stop, 
wait 24 hours then 
start MAOIs

Taper and stop 
then wait 
24 hours

Taper and 
stop then 
wait 24 hours

Taper and 
stop then 
wait 24 hours

Taper and stop 
then wait 
24 hours

Taper and stop 
then wait 
24 hours

Taper and stop 
then wait 
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 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

Reboxetine** 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

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
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Continued

Table 4.15 Antidepressants: swapping and stopping*

From

To
 
Agomelatine Bupropion Clomipramine Fluoxetine Fluvoxamine

MAOIs
Phenelzine
Tranylcypromine
Selegiline Moclobemide Mirtazapine Reboxetine Trazodone

Other SSRIs,††

vortioxetine

SNRIs
Duloxetine
Venlafaxine
Desvenlafaxine

TCAs (except 
clomipramine)

Agomelatine† Stop 
agomelatine 
then start 
bupropion

Stop 
agomelatine 
then start 
clomipramine

Stop 
agomelatine 
then start 
fluoxetine

Stop 
agomelatine 
then start 
fluvoxamine

Stop agomelatine 
then start MAOIs

Stop agomelatine 
then start 
moclobemide

Stop 
agomelatine 
then start 
mirtazapine

Stop 
agomelatine 
then start 
reboxetine

Stop 
agomelatine 
then start 
trazodone

Stop 
agomelatine 
then start SSRI

Stop agomelatine 
then start SNRI

Stop 
agomelatine 
then start TCA

Bupropion‡ 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

Clomipramine Cross‐taper 
cautiously

Cross‐taper 
cautiously

Taper and 
stop then 
start 
fluoxetine at 
10 mg/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 
starting with 
low dose 
trazodone

Taper and stop 
then start low 
dose.

Taper and stop. 
Start low dose 
SNRI

Cross‐taper 
cautiously

Fluoxetine§ Cross‐taper 
cautiously

Cross‐taper 
cautiously

Taper and stop 
fluoxetine. 
Wait 2 weeks. 
Start low dose 
clomipramine

Taper and 
stop. Wait 
2 weeks then 
start low dose 
fluvoxamine

Taper and stop 
then wait for 5–6 
weeks then start 
MAOIs

Taper and stop 
then wait for 5–6 
weeks then start 
moclobemide

Cross‐taper 
cautiously

Cross‐taper 
cautiously

Cross‐taper 
cautiously 
starting with 
low dose 
trazodone

Taper and stop 
fluoxetine. 
Wait 4–7 days 
then start low 
dose

Taper and stop. 
Start low dose 
SNRI¶¶

Taper and stop 
fluoxetine. Wait 
4–7 days then 
start low dose

Fluvoxamine¶ Taper and stop 
then wait for 
1 week

Cross‐taper 
cautiously

Taper and stop 
then start low 
dose 
clomipramine

Taper and 
stop then 
start 
fluoxetine at 
10 mg/day

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. 
Start 
mirtazapine at 
15 mg

Cross‐taper 
cautiously

Cross‐taper 
cautiously 
starting with 
low dose 
trazodone

Taper and stop 
then start low 
dose SSRI

Taper and stop 
then start low 
dose SNRI¶¶

Cross‐taper 
cautiously with 
low dose TCA

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 weeks†††

Moclobemide Cross‐taper 
cautiously

Taper and stop 
then wait 
24 hours

Taper and stop 
then wait 
24 hours

Taper and 
stop then 
wait 24 hours

Taper and stop 
then wait 
24 hours

Taper and stop, 
wait 24 hours then 
start MAOIs

Taper and stop 
then wait 
24 hours

Taper and 
stop then 
wait 24 hours

Taper and 
stop then 
wait 24 hours

Taper and stop 
then wait 
24 hours

Taper and stop 
then wait 
24 hours

Taper and stop 
then wait 
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 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

Reboxetine** 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

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

Table 4.15 (Continued )
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From

To
 
Agomelatine Bupropion Clomipramine Fluoxetine Fluvoxamine

MAOIs
Phenelzine
Tranylcypromine
Selegiline Moclobemide Mirtazapine Reboxetine Trazodone

Other SSRIs,††

vortioxetine

SNRIs
Duloxetine
Venlafaxine
Desvenlafaxine

TCAs (except 
clomipramine)

Other SSRIs,†

vortioxetine‡‡,‡‡‡

Cross‐taper 
cautiously

Cross‐taper 
cautiously 
starting with 
low dose 
bupropion

Taper and stop 
then start low 
dose 
clomipramine

Taper and 
stop then 
start 
fluoxetine at 
10 mg/day

Taper and stop 
then start low 
dose 
fluvoxamine

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 
starting with 
low dose 
trazodone

Cross‐taper 
cautiously 
starting with 
low dose

Cross‐taper 
cautiously with 
low dose SNRI¶¶

Cross‐taper 
cautiously with 
low dose TCA

SNRI
Duloxetine¶¶

Venlafaxine
Desvenlafaxine

Cross‐taper 
cautiously

Cross‐taper 
cautiously 
starting with 
low dose 
bupropion

Taper and stop 
then start low 
dose 
clomipramine

Taper and 
stop then 
start 
fluoxetine at 
10 mg/day

Taper and stop 
then start low 
dose 
fluvoxamine

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 
starting with 
low dose

Cross‐taper 
cautiously with 
low dose SNRI¶¶

Cross‐taper 
cautiously with 
low dose TCA

Tricyclics Cross‐taper 
cautiously

Halve dose and 
add bupropion 
and then slow 
withdrawal

Cross‐taper 
cautiously

Halve dose 
and add 
fluoxetine and 
then slow 
withdrawal

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

Halve dose 
and add 
trazodone 
and then slow 
withdrawal

Halve dose 
and add SSRI 
then slow 
withdrawal

Cross‐taper 
cautiously starting 
with low dose 
SNRI

Cross‐taper 
cautiously

Stopping††† Can be stopped 
abruptly

Reduce over 
4 weeks

Reduce over 
4 weeks

At 20 mg/day 
just stop. At 
higher doses 
reduce over 
2 weeks

Reduce over 
4 weeks

Reduce over 4 weeks 
or longer if necessary

Reduce over 
4 weeks

Reduce over 
4 weeks

Reduce over 
4 weeks

Reduce over 
4 weeks

Reduce over 
4 weeks or 
longer if 
necessary‡‡‡

Reduce over 
4 weeks or longer 
if necessary

Reduce over 
4 weeks

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.
†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 
antidepressants is low (except contraindication with concomitant use of fluvoxamine) and it is not expected to 
mitigate discontinuation reactions of other antidepressants.
§Beware: interactions with fluoxetine may still occur for 5 weeks after stopping fluoxetine because of its long half‐life.
¶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
**Switching to reboxetine as antidepressant monotherapy is no longer recommended.
††Citalopram, escitalopram, paroxetine and sertraline.
‡‡Limited experience with vortioxetine and extra precaution required. Particular care when switching to or from 
bupropion and other 2D6 inhibitors such as fluoxetine and paroxetine.11

§§Wait 3 weeks in the case of vortioxetine.12

¶¶Abrupt switch from SSRIs and venlafaxine to duloxetine is possible starting at 60 mg/day.4

***Wait 3 weeks in the case of imipramine.
†††See general guidance at the beginning of this section.
‡‡‡Reduce over 1 week to 10 mg/day, then stop.
MAOI, monoamine oxidase inhibitor; SNRI, selective noradrenaline reuptake inhibitor; SSRI, selective serotonin 
reuptake inhibitor; TCA, tricyclic antidepressant.
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From

To
 
Agomelatine Bupropion Clomipramine Fluoxetine Fluvoxamine

MAOIs
Phenelzine
Tranylcypromine
Selegiline Moclobemide Mirtazapine Reboxetine Trazodone

Other SSRIs,††

vortioxetine

SNRIs
Duloxetine
Venlafaxine
Desvenlafaxine

TCAs (except 
clomipramine)

Other SSRIs,†

vortioxetine‡‡,‡‡‡

Cross‐taper 
cautiously

Cross‐taper 
cautiously 
starting with 
low dose 
bupropion

Taper and stop 
then start low 
dose 
clomipramine

Taper and 
stop then 
start 
fluoxetine at 
10 mg/day

Taper and stop 
then start low 
dose 
fluvoxamine

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 
starting with 
low dose 
trazodone

Cross‐taper 
cautiously 
starting with 
low dose

Cross‐taper 
cautiously with 
low dose SNRI¶¶

Cross‐taper 
cautiously with 
low dose TCA

SNRI
Duloxetine¶¶

Venlafaxine
Desvenlafaxine

Cross‐taper 
cautiously

Cross‐taper 
cautiously 
starting with 
low dose 
bupropion

Taper and stop 
then start low 
dose 
clomipramine

Taper and 
stop then 
start 
fluoxetine at 
10 mg/day

Taper and stop 
then start low 
dose 
fluvoxamine

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 
starting with 
low dose

Cross‐taper 
cautiously with 
low dose SNRI¶¶

Cross‐taper 
cautiously with 
low dose TCA

Tricyclics Cross‐taper 
cautiously

Halve dose and 
add bupropion 
and then slow 
withdrawal

Cross‐taper 
cautiously

Halve dose 
and add 
fluoxetine and 
then slow 
withdrawal

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

Halve dose 
and add 
trazodone 
and then slow 
withdrawal

Halve dose 
and add SSRI 
then slow 
withdrawal

Cross‐taper 
cautiously starting 
with low dose 
SNRI

Cross‐taper 
cautiously

Stopping††† Can be stopped 
abruptly

Reduce over 
4 weeks

Reduce over 
4 weeks

At 20 mg/day 
just stop. At 
higher doses 
reduce over 
2 weeks

Reduce over 
4 weeks

Reduce over 4 weeks 
or longer if necessary

Reduce over 
4 weeks

Reduce over 
4 weeks

Reduce over 
4 weeks

Reduce over 
4 weeks

Reduce over 
4 weeks or 
longer if 
necessary‡‡‡

Reduce over 
4 weeks or longer 
if necessary

Reduce over 
4 weeks

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.
†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 
antidepressants is low (except contraindication with concomitant use of fluvoxamine) and it is not expected to 
mitigate discontinuation reactions of other antidepressants.
§Beware: interactions with fluoxetine may still occur for 5 weeks after stopping fluoxetine because of its long half‐life.
¶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
**Switching to reboxetine as antidepressant monotherapy is no longer recommended.
††Citalopram, escitalopram, paroxetine and sertraline.
‡‡Limited experience with vortioxetine and extra precaution required. Particular care when switching to or from 
bupropion and other 2D6 inhibitors such as fluoxetine and paroxetine.11

§§Wait 3 weeks in the case of vortioxetine.12

¶¶Abrupt switch from SSRIs and venlafaxine to duloxetine is possible starting at 60 mg/day.4

***Wait 3 weeks in the case of imipramine.
†††See general guidance at the beginning of this section.
‡‡‡Reduce over 1 week to 10 mg/day, then stop.
MAOI, monoamine oxidase inhibitor; SNRI, selective noradrenaline reuptake inhibitor; SSRI, selective serotonin 
reuptake inhibitor; TCA, tricyclic antidepressant.
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Drug interactions with antidepressants

Drugs can interact with each other in two different ways.

 ■ Pharmacokinetic interactions where one drug interferes with the absorption, distribu
tion, metabolism or elimination of another drug. This may result in a subtherapeutic 
effect or toxicity. The largest group of pharmacokinetic interactions involves drugs 
that inhibit or induce hepatic CYP450 enzymes (see Table  4.16 and Table  7.35). 
Other enzyme systems include FMO1 and UGT.2 While both of 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 poorly studied.

The clinical consequences of pharmacokinetic interactions in an individual patient 
can be difficult to predict. Some are highly clinically significant; for example when 
paroxetine is taken with tamoxifen, up to one extra woman in 20 will die within 
5 years of stopping tamoxifen.3 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 
variability in the role of primary and secondary metabolic pathways and the presence 
of co‐morbid physical illness.4

 ■ Pharmacodynamic interactions where the effects of one drug are altered by another 
drug via physiological mechanisms such as direct competition at receptor sites (e.g. 
dopamine agonists with dopamine blockers negate any therapeutic effect), augmenta
tion 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 NSAIDs irritate 
the gastric mucosa; when these drugs are used together, the risk of GI bleeds is 
increased). Most of these interactions can be easily predicted by a sound knowledge 
of pharmacology. An up‐to‐date list of important interactions can be found at the 
back of the BNF.

Pharmacodynamic interactions

Tricyclic antidepressants:5,6

 ■ are H1 blockers (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. 
Beware 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. Beware 
falls. Adrenaline in combination with α1‐blockers can lead to hypertension

 ■ are arrhythmogenic. Caution is required with other drugs that can alter cardiac 
 conduction directly (e.g. antiarrhythmics or phenothiazines) or indirectly through a 
potential to cause electrolyte disturbance (e.g. diuretics)
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Table 4.16 Pharmacokinetic interactions of antidepressants with cytochromes3,7,20

p4501A2 p4502C p4502D6 p4503A

Genetic polymorphism 5–10% of 3–5% of 60% p450 content

Ultra‐rapid metabolisers occur Caucasians Caucasians

poor metabolisers poor metabolisers

Induced by: Induced by: Induced by: Induced by:

cigarette smoke phenytoin carbamazepine carbamazepine

charcoal cooking rifampicin phenytoin phenytoin

carbamazepine prednisolone

omeprazole rifampicin

phenobarbitone

phenytoin

Inhibited by: Inhibited by: Inhibited by: Inhibited by:

cimetidine cimetidine chlorpromazine erythromycin

ciprofloxacin fluoxetine duloxetine grapefruit juice

erythromycin fluvoxamine fluoxetine norfluoxetine

fluvoxamine sertraline fluphenazine fluoxetine

paroxetine haloperidol fluvoxamine

paroxetine ketoconazole

sertraline paroxetine

tricyclics sertraline

tricyclics

Metabolises: Metabolises: Metabolises: Metabolises:

agomelatine agomelatine clozapine atorvastatin

benzodiazepines diazepam codeine calcium blockers

caffeine omeprazole donepezil carbamazepine

clozapine phenytoin haloperidol cimetidine

haloperidol tolbutamide phenothiazines clozapine

mirtazapine tricyclics risperidone codeine

olanzapine warfarin TCA secondary donepezil

amines

theophylline tramadol erythromycin

tricyclics trazodone galantamine

warfarin venlafaxine methadone

vortioxetine mirtazapine
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 ■ lower the seizure threshold. Caution is required with other proconvulsive drugs (e.g. 
antipsychotics) and particularly if the patient is being treated for epilepsy (higher 
doses of anticonvulsants may be required)

 ■ may be serotonergic (e.g. amitriptyline, clomipramine). There is the potential for 
these drugs to interact with other serotonergic drugs (e.g. tramadol, SSRIs, selegiline, 
triptans) to cause serotonin syndrome.

SSRIs/SNRIs:7,8–12

 ■ 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 
electrolyte disturbances caused by other drugs such as diuretics

 ■ may cause osteopenia. 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.

MAOIs:13,14

 ■ prevent the destruction of monoamine neurotransmitters. Sympathomimetic and 
dopaminergic drugs can lead to monoamine overload and hypertensive crisis. 
Pethidine and fermented foods can have the same effect

 ■ can interact with serotonergic drugs to cause serotonin syndrome.

Avoid/minimise problems by:

 ■ where antidepressant polypharmacy is used, select drugs that are safer to use together 
and monitor carefully for side‐effects when the second antidepressant is initiated 
(see section on ’Treatment of refractory depression’ in this chapter)

Table 4.16 (Continued )

p4501A2 p4502C p4502D6 p4503A

tamoxifen risperidone

simvastatin

steroids

terfenadine

tricyclics

valproate

venlafaxine

vortioxetine

Z‐hypnotics
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 ■ avoiding the co‐prescription of other drugs with a similar pharmacology but not 
marketed as antidepressants (e.g. atomoxetine, bupropion)

 ■ knowing your pharmacology (most interactions can be easily predicted).
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Cardiac effects of antidepressants

Selective serotonin reuptake inhibitors are generally recommended in cardiac disease 
but beware antiplatelet activity and cytochrome‐medicated interactions with co‐
administered cardiac drugs. Mirtazapine is a suitable alternative.28 SSRIs may protect 
against myocardial infarction,53,54 and untreated depression worsens prognosis in 
 cardiovascular disease.55 Post myocardial infarction (MI), SSRIs and mirtazapine have 
either a neutral or beneficial effect on mortality.56 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.41,57 CBT 
may be ineffective in this respect.58 Note that the antiplatelet effect of SSRIs may have 
adverse consequences too: upper GI bleeding is more common in those taking SSRIs.59 
See Table 4.17 for an overview.
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Antidepressant‐induced arrhythmia

Depression confers an increased of risk of cardiovascular disease1 and sudden cardiac 
death,2 perhaps because of platelet activation,3 decreased heart rate variability,4 reduced 
physical activity,5 an association with an increased risk of diabetes and/or other 
factors.

Tricyclic antidepressants have established arrhythmogenic activity which arises as a 
result of potent blockade of cardiac sodium channels and variable activity at potassium 
channels.6 ECG changes produced include PR, QRS and QT prolongation and the 
Brugada syndrome.7 Nortriptyline has been associated in one study with an increased 
risk of cardiac arrest8 although a large cohort study did not confirm this finding.9 In 
patients taking tricyclics, ECG monitoring is a more meaningful and useful measure of 
toxicity than plasma level monitoring. Lofepramine, for reasons unknown, seems to 
lack the arrhythmogenicity of other TCAs, despite its major metabolite, desipramine, 
being a potent potassium channel blocker.10

There is limited evidence that venlafaxine is a sodium channel antagonist11 and a 
weak antagonist at hERG potassium channels. Arrhythmia is a rare occurrence even 
after massive overdose12–15 and ECG changes no more common than with SSRIs.16 
No  ECG changes are seen in therapeutic dosing17 and sudden cardiac death is no 
more common than with fluoxetine or citalopram.9,18 Moclobemide,19 citalopram,20,21 
escitalopram,22 bupropion (amfebutamone),23 trazodone24,25 and sertraline,26 amongst 
others,1 have been reported to prolong the QTc interval in overdose but the clinical 
consequences of this are uncertain. QT changes are not usually seen at normal clinical 
doses.27,28 An association between SSRIs and QT changes in normal dosing can be 
shown29 but this seems largely to be driven by the effects of citalopram and escitalo
pram30. The effect is dose related30 but modest.29 Neither a large database study9 nor a 
large cohort study31 found any association between citalopram treatment and arrhyth
mia or cardiac mortality in routine clinical practice; in fact, higher doses of citalopram 
(>40 mg) were associated with fewer adverse outcomes than lower doses.31 Vortioxetine 
seems to have no effect on QT;32,33 similarly, agomelatine has no effect, even at suprath
erapeutic doses.34

There is clear evidence for the safety of sertraline35 and mirtazapine36 (and to a lesser 
extent, citalopram,36 fluoxetine37 and bupropion38) in subjects at risk of arrhythmia due 
to recent myocardial infarction. Another study supports the safety of citalopram in 
patients with coronary artery disease39 (although citalopram is linked to a risk of 
 torsades de pointes40).

Relative cardiotoxicity of antidepressants is difficult to establish with any precision. 
Yellow Card (ADROIT) data suggest that all marketed antidepressants are associated 
with arrhythmia (ranging from clinically insignificant to life threatening) and sudden 
cardiac death. For a substantial proportion of drugs, these figures are more likely to 
reflect coincidence rather than causation. The Fatal Toxicity Index (FTI) may provide 
some means for comparison. This is a measure of the number of overdose deaths per 
million (FP10) prescriptions issued. FTI figures suggest high toxicity for tricyclic drugs 
(especially dosulepin but not lofepramine), medium toxicity for venlafaxine and 
moclobemide, and low toxicity for SSRIs, mirtazapine and reboxetine.41–45 However, 
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FTI does not necessarily reflect only cardiotoxicity (antidepressants variously cause 
serotonin syndrome, seizures and coma) 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 nortrip
tyline, the FTI of which has been estimated at 0.616 and 39.212 and several values in 
between.41,42,44 This change probably reflects changes in the type of patient prescribed 
nortriptyline. There is good evidence that venlafaxine is relatively more often prescribed 
to patients with more severe depression and who are relatively more likely to attempt 
suicide.46–48 This is likely to inflate venlafaxine’s FTI and erroneously suggest greater 
inherent toxicity. On the other hand, drugs with consistently low FTIs can probably be 
assumed to have very low risk of arrhythmias.

Citalopram and escitalopram have very low overdose toxicity despite QT prolonga
tion occurring in about one‐third of reported overdoses.49 Standard doses of citalopram 
may be linked to an increased risk of cardiac arrest8 but other data suggest no increased 
risk of arrhythmia or death with standard and higher licensed doses of citalopram and 
escitalopram.31 Citalopram and escitalopram are probably the most cardiotoxic of the 
SSRIs but their toxicity is modest at worst, insignificant at best.

Summary

 ■ Tricyclics (but not lofepramine) have an established link to ion channel blockade and 
cardiac arrhythmia.

 ■ 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, lofepramine and venlafaxine 
should be used with caution or avoided in those at risk of serious arrhythmia (those 
with heart failure, 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 and 
the TCA (and dose) being used; advice from cardiology should be sought.

 ■ The arrhythmogenic potential of TCAs and other antidepressants is doserelated. 
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 TCA.
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Antidepressant‐induced hyponatraemia

Most antidepressants have been associated with hyponatraemia; the onset is usually 
within 30 days (median 11 days) of starting treatment1–3 and is probably not dose
related.1,4 The most likely mechanism of this adverse effect is the syndrome of inap
propriate secretion of antidiuretic hormone (SIADH). Hyponatraemia is a potentially 
serious adverse effect of antidepressants that demands careful monitoring,5 particularly 
in those patients at greatest risk (see ‘Monitoring’ below).

Antidepressants

No antidepressant has been shown not to be associated with hyponatraemia and 
most have a reported association.6 It has been suggested that serotonergic drugs 
are relatively more likely to cause hyponatraemia,7,8 although this is disputed.9 The 
most recent analyses suggest SSRIs are more likely to cause hyponatraemia than 
TCAs or mirtazapine,10 and that older women who are co‐prescribed other medica
tion known to reduce plasma sodium are at greatest risk.11 Only one (agomelatine) 
of the more recently introduced serotonergic drugs appears to be free of this effect – 
cases of hyponatraemia have been described with mirtazapine12–14 (although the 
reported incidence is very low11), escitalopram15,16 and duloxetine.4 Vortioxetine has 
also been linked to hyponatraemia,17 as has desvenlafaxine18. Noradrenergic antide
pressants are also clearly linked to hyponatraemia19–25 (albeit at a lower frequency). 
There are notably few reports for MAOIs26,27 and none for agomelatine. CYP2D6 
poor metabolisers may be at increased risk28 of antidepressant‐induced hyponatrae
mia although evidence is somewhat inconsistent.29

Monitoring1,11,30–34

All patients taking antidepressants should be observed for signs of hyponatraemia 
(dizziness, nausea, lethargy, confusion, cramps, seizures). Serum sodium should be 
determined (at baseline and 2 and 4 weeks, and then 3‐monthly35) for those at high risk 
of drug‐induced hyponatraemia. High‐risk factors are as follows:

 ■ extreme old age (>80 years)
 ■ female gender
 ■ history of hyponatraemia/low baseline Na concentration
 ■ co‐therapy with other drugs known to be associated with hyponatraemia (e.g. diuret
ics, NSAIDs, carbamazepine, cancer chemotherapy, calcium antagonists, angiotensin 
converting enzyme [ACE] inhibitors)

 ■ reduced renal function (glomerular filtration rate [GFR] <50 mL/minute)
 ■ medical co‐morbidity (e.g. hypothyroidism, diabetes, chronic obstructive pulmonary 
disease [COPD], hypertension, head injury, congestive cardiac failure [CCF], cerebro
vascular accident [CVA], various cancers).

Note that hyponatraemia is common in elderly patients so monitoring is 
essential.11,36,37
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Treatment37

It may be possible to manage mild hyponatraemia with fluid restriction.31 Some suggest 
increasing sodium intake,4 although this is likely to be impractical. If symptoms persist, 
the antidepressant should be discontinued.

 ■ The normal range for serum sodium is 136–145 mmol/L.
 ■ If serum sodium is >125 mmol/L, monitor sodium daily until normal. Symptoms 
include headache, nausea, vomiting, muscle cramps, restlessness, lethargy, confusion 
and disorientation. Consider withdrawing the offending antidepressant.

 ■ If serum sodium is <125 mmol/L, refer to specialist medical care. There is an increased 
risk of life‐threatening symptoms such as seizures, coma and respiratory arrest. The 
antidepressant should be discontinuted immediately. (Note risk of discontinuation 
symptoms which may complicate the clinical picture.) Note also that rapid correction 
of hyponatraemia may be harmful.14

Restarting treatment

 ■ For those who develop hyponatraemia with an SSRI, there are many case reports of 
recurrent hyponatraemia on rechallenge with the same or a different SSRI, and rela
tively fewer reports of recurrence occurring with an antidepressant from another 
class.11,12 There are also case reports of successful rechallenge.1

 ■ Consider withdrawing other drugs associated with hyponatraemia (risk increases 
exponentially when antidepressants are combined with diruetics, etc.3).

 ■ Prescribe a drug from a different class. Consider noradrenergic drugs such as nortrip
tyline and lofepramine, mirtazapine or an MAOI such as moclobemide. Agomelatine 
is also an option. Begin with a low dose, increasing slowly, and monitor closely. If 
hyponatraemia recurs and continued antidepressant use is essential, consider water 
restriction and/or careful use of demeclocycline (see BNF).

 ■ Consider ECT.

Other prescribed drugs

Carbamazepine has a well‐known association with SIADH. Note also that antipsychotic 
use has been linked to hyponatraemia38–40 (see section on ‘Antipsychotics and hyponatrae
mia’ in Chapter 2). Other commonly prescribed drugs such as thiazide diuretics, NSAIDs, 
tramadol, omeprazole and trimethoprim can also cause hyponatraemia.2,32

References
1. Egger C et al. A review on hyponatremia associated with SSRIs, reboxetine and venlafaxine. Int J Psychiatry Clin Pract 2006; 10:17–26.

2. Liamis G et al. A review of drug‐induced hyponatremia. Am J Kidney Dis 2008; 52:144–153.

3. Letmaier M et al. Hyponatraemia during psychopharmacological treatment: results of a drug surveillance programme. Int 

J Neuropsychopharmacol 2012; 15:739–748.

4. Kruger S et al. Duloxetine and hyponatremia: a report of 5 cases. J Clin Psychopharmacol 2007; 27:101–104.

5. Mohan S et al. Prevalence of hyponatremia and association with mortality: results from NHANES. Am J Med 2013; 126:1127–1137.

6. Thomas A et al. Hyponatraemia and the syndrome of inappropriate antidiuretic hormone secretion associated with drug therapy in psychiatric 

patients. CNS Drugs 1995; 5:357–369.



C
h

a
pt

er
 4

318 The Maudsley Prescribing Guidelines in Psychiatry

 7. Movig KL et al. Serotonergic antidepressants associated with an increased risk for hyponatraemia in the elderly. Eur J Clin Pharmacol 2002; 

58:143–148.

 8. Movig KL et al. Association between antidepressant drug use and hyponatraemia: a case‐control study. Br J Clin Pharmacol 2002; 

53:363–369.

 9. Kirby D et al. Hyponatraemia and selective serotonin re‐uptake inhibitors in elderly patients. Int J Geriatr Psychiatry 2001; 16:484–493.

10. De Picker L et al. Antidepressants and the risk of hyponatremia: a class‐by‐class review of literature. Psychosomatics 2014; April 21 (epub 

ahead of print).

11. Dirks AC et al. Recurrent hyponatremia after substitution of citalopram with duloxetine. J Clin Psychopharmacol 2007; 27:313.

12. Bavbek N et al. Recurrent hyponatremia associated with citalopram and mirtazapine. Am J Kidney Dis 2006; 48:e61–e62.

13. Ladino M et al. Mirtazapine‐induced hyponatremia in an elderly hospice patient. J Palliat Med 2006; 9:258–260.

14. Cheah CY et al. Mirtazapine associated with profound hyponatremia: two case reports. Am J Geriatr Pharmacother 2008; 6:91–95.

15. Grover S et al. Escitalopram‐associated hyponatremia. Psychiatry Clin Neurosci 2007; 61:132–133.

16. Covyeou JA et al. Hyponatremia associated with escitalopram. N Engl J Med 2007; 356:94–95.

17. Takeda Pharmaceuticals America Inc. Highlights of Prescribing Information. Brintellix (vortioxetine) tablets. http://www.us.brintellix.com/

18. Lee G et al. Syndrome of inappropriate secretion of antidiuretic hormone due to desvenlafaxine. Gen Hosp Psychiatry 2013; 

35:574.e571–573.

19. O’Sullivan D et al. Hyponatraemia and lofepramine. Br J Psychiatry 1987; 150:720–721.

20. Wylie KR et al. Lofepramine‐induced hyponatraemia. Br J Psychiatry 1989; 154:419–420.

21. Ranieri P et al. Reboxetine and hyponatremia. N Engl J Med 2000; 342:215–216.

22. Miller MG. Tricyclics as a possible cause of hyponatremia in psychiatric patients. Am J Psychiatry 1989; 146:807.

23. Colgate R. Hyponatraemia and inappropriate secretion of antidiuretic hormone associated with the use of imipramine. Br J Psychiatry 1993; 

163:819–822.

24. Koelkebeck K et al. A case of non‐SIADH‐induced hyponatremia in depression after treatment with reboxetine. World J Biol Psychiatry 2009; 

10:609–611.

25. Kate N et al. Bupropion‐induced hyponatremia. Gen Hosp Psychiatry 2013; 35:681.

26. Mercier S et al. Severe hyponatremia induced by moclobemide (in French). Therapie 1997; 52:82–83.

27. Peterson JC et al. Inappropriate antidiuretic hormone secondary to a monamine oxidase inhibitor. JAMA 1978; 239:1422–1423.

28. Kwadijk‐de GS et al. Variation in the CYP2D6 gene is associated with a lower serum sodium concentration in patients on antidepressants. 

Br J Clin Pharmacol 2009; 68:221–225.

29. Stedman CA et al. Cytochrome P450 2D6 genotype does not predict SSRI (fluoxetine or paroxetine) induced hyponatraemia. Hum 

Psychopharmacol 2002; 17:187–190.

30. Jacob S et al. Hyponatremia associated with selective serotonin‐reuptake inhibitors in older adults. Ann Pharmacother 2006; 40: 

1618–1622.

31. Roxanas M et al. Venlafaxine hyponatraemia: incidence, mechanism and management. Aust NZ J Psychiatry 2007; 41:411–418.

32. Reddy P et al. Diagnosis and management of hyponatraemia in hospitalised patients. Int J Clin Pract 2009; 63:1494–1508.

33. Siegler EL et al. Risk factors for the development of hyponatremia in psychiatric inpatients. Arch Intern Med 1995; 155:953–957.

34. Mannesse CK et al. Characteristics, prevalence, risk factors, and underlying mechanism of hyponatremia in elderly patients treated with 

antidepressants: a cross‐sectional study. Maturitas 2013; 76:357–363.

35. Arinzon ZH et al. Delayed recurrent SIADH associated with SSRIs. Ann Pharmacother 2002; 36:1175–1177.

36. Fabian TJ et al. Paroxetine‐induced hyponatremia in the elderly due to the syndrome of inappropriate secretion of antidiuretic hormone 

(SIADH). J Geriatr Psychiatry Neurol 2003; 16:160–164.

37. Sharma H et al. Antidepressant‐induced hyponatraemia in the aged. Avoidance and management strategies. Drugs Aging 1996; 8:430–435.

38. Ohsawa H et al. An epidemiological study on hyponatremia in psychiatric patients in mental hospitals in Nara Prefecture. Jpn J Psychiatry 

Neurol 1992; 46:883–889.

39. Leadbetter RA et al. Differential effects of neuroleptic and clozapine on polydipsia and intermittent hyponatremia. J Clin Psychiatry 1994; 

55 Suppl B:110–113.

40. Collins A et al. SIADH induced by two atypical antipsychotics. Int J Geriatr Psychiatry 2000; 15:282–283.

Further reading
Spasovski G et al. Clinical practice guideline on diagnosis and treatment of hyponatraemia. Eur J Endocrinol 2014; 170:G1–47.

http://www.us.brintellix.com


Depression and anxiety 319

C
h

a
pt

er
 4

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‐lived4 and 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 hyperpro
lactinaemia then measurement of plasma prolactin is essential. Where symptomatic 
hyperprolactinaemia is confirmed, a switch to mirtazapine is recommended (see Table 
4.18 below), although there is also evidence that switching to an alternative SSRI can 
resolve symptoms.6,7

Some details of associations between antidepressants and increased prolactin are 
given in Table 4.18.

Table 4.18 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 
(amfebutamone)

Single doses of up to 100 mg seem not to affect 
prolactin10

None

MAOIs Small mean changes observed with phenelzine11 
and tranylcypromine12

None

Mirtazapine Strong evidence that mirtazapine has no effect 
on prolactin13–15

None

Reboxetine Small, transient elevation of prolactin observed 
after reboxetine administration16

None

SNRIs Clear association observed between venlafaxine 
and prolactin elevation17

Galactorrhoea reported with 
venlafaxine18,19 and duloxetine20,21

SSRIs Prospective studies generally show no change in 
prolactin.22–24 Some evidence from prescription 
event monitoring that SSRIs are associated with 
higher risk of non‐puerperal lactation.25 In a 
French study, 1.6% of adverse event reports for 
SSRIs were of hyperprolactinaemia3

Galactorrhoea reported with 
fluoxetine6,26 and paroxetine27

Euprolactinaemic galactorrhoea 
reported with escitalopram28

Hyperprolactinaemia reported 
with sertraline7

Tricyclics Small mean changes seen in some studies11,29,30 
but no changes in others11,31

Symptomatic hyperprolactinaemia 
reported with imipramine,28 
dosulepin32 and clomipramine33,34

Vortioxetine No mention of prolactin changes in clinical 
trials35,36

None, although clinical 
experience is limited

MAOI, monoamine oxidase inhibitor; SNRI, selective noradrenaline reuptake inhibitor; SSRI, selective serotonin 
reuptake inhibitor.
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Antidepressants and diabetes mellitus

There is an established link between diabetes and depression.1 Prevalence rates of  
co‐morbid depressive symptoms in diabetic patients have been reported to range from 
9% to 60% depending on the screening method used. A diagnosis of diabetes is linked 
to an increased likelihood of antidepressant prescription.2,3 Having diabetes doubles 
the odds of co‐morbid depression.4 Patients with depression and diabetes have a high 
number of cardiovascular risk factors and increased mortality.5,6 The presence of 
depression has a negative impact on metabolic control and likewise poor metabolic 
control may worsen depression.7

Considering all of this, the treatment of co‐morbid depression in patients with dia
betes is of vital importance and drug choice should take into account likely effects on 
metabolic control (see Table 4.19). Cochrane8 suggests that antidepressants are effective 
and moderately improve glycaemic control. Be aware, however, that the prescribing of 
antidepressants may be associated with reduced adherence to antidiabetic medication.9

Table 4.19 Effect of antidepressants on glucose homeostasis and weight

Antidepressant 
class Effect on glucose homeostasis and weight

SSRIs10–23  ■ 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 is 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 to a modest extent 
but also evidence of no effect

TCAs16,18,24–26  ■ 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 diabetes

MAOIs27,28  ■ Irreversible MAOIs have a tendency to cause extreme hypoglycaemic episodes and weight gain
 ■ No known effects with moclobemide

SNRIs25,29,30  ■ 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

Mirtazapine, 
reboxetine and 
trazodone2,31

 ■ Mirtazapine is associated with weight gain but little is known about its effect in diabetes
 ■ Mirtazapine does not appear to impair glucose tolerance in non‐diabetic depressed patients
 ■ No data with trazodone and reboxetine

Agomelatine32  ■ One small, open study suggests agomelatine is effective without changing glycaemic 
parameters

MAOI, monoamine oxidase inhibitor; SNRI, selective noradrenaline reuptake inhibitor; SSRI, selective serotonin 
reuptake inhibitor; TCA, tricyclic antidepressant.
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Recommendation: all patients with a diagnosis of depression should be screened for 
diabetes. In those who are diabetic:

 ■ use SSRIs first line; most data support fluoxetine
 ■ SNRIs are also likely to be safe but there are fewer supporting data
 ■ avoid TCAs and MAOIs if possible due to 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.
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Antidepressants and sexual dysfunction

Primary sexual disorders are common, although reliable normative data are lacking.1 
Reported prevalence rates vary depending on the method of data collection (low num
bers with spontaneous reports, increasing with confidential questionnaires and further 
still with direct questioning).1,2 Physical illness, psychiatric illness, substance misuse and 
prescribed drug treatment can all cause sexual dysfunction.1,2 People with depression 
are more likely to be obese,3 have diabetes,4 and have cardiovascular disease than the 
general population, making them more likely to suffer sexual dysfunction.

Baseline sexual functioning should be determined, if possible (questionnaires may 
be useful), because sexual function affects quality of life and compliance (sexual dys
function is one of the major causes of treatment dropout5). Complaints of sexual 
dysfunction may also indicate progression or inadequate treatment of underlying 
medical or psychiatric conditions. It may also be the result of drug treatment and 
intervention may greatly improve quality of life.6

Effects of depression

Both depression and the drugs used to treat it 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, but only 15–20% experience orgasm problems before taking an antidepres
sant.7 In general, the prevalence and severity of sexual dysfunction increase with the 
severity of depression.8 In some patients reporting sexual dysfunction before diagnosis, 
sexual functioning improves on treatment with antidepressants.9 A post hoc analysis of 
data from the STAR*D 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.10 In any cohort of people with depression 
there will be some who do not have sexual dysfunction, and some who develop sexual 
dysfunction on antidepressants. Amongst those presenting with sexual dysfunction, 
some will see an improvement, some no change and some a worsening when taking on 
antidepressant.11

Effects of antidepressant drugs

Antidepressants can cause sedation, hormonal changes, disturbance of cholinergic/adr
energic balance, peripheral α‐adrenergic antagonism, inhibition of nitric oxide and 
increased serotonin neurotransmission, all of which can result in sexual dysfunction.12 
Sexual dysfunction has been reported as a side‐effect of all antidepressants, although 
rates vary (see Table 4.20). The impact of antidepressants on sexual function is likely to 
be dose dependent. Individual susceptibility also varies and may be at least partially 
genetically determined.13,14 All effects are reversible.

Not all of the sexual side‐effects of antidepressants are undesirable:1 serotonergic 
antidepressants including clomipramine are effective in the treatment of premature 
ejaculation15 and may also be beneficial in paraphilias.
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Sexual side‐effects can be minimised by careful selection of the antidepressant drug – 
see Table 4.20.

Treatment

A thorough assessment is essential to exclude physical causes such as diabetes and car
diovascular disease, and psychological and relationship difficulties. Spontaneous remis
sion occurs in approximately 10% of cases and partial remission in a further 11%.5 
If this does not happen, the dose may be reduced or the antidepressant discontinued 
where appropriate.

Drug ‘holidays’ or delayed dosing may be used,39 as may dose reduction. This 
approach is problematic as the patient may relapse or experience antidepressant 

Table 4.20 Sexual adverse effects of antidepressant drugs

Drug
Approximate 
prevalence Type of problem

Tricyclics16–19 30% Decreased libido, erectile dysfunction, delayed orgasm, impaired 
ejaculation. Prevalence of delayed orgasm with clomipramine may be at 
least double that with other TCAs. Painful ejaculation reported rarely

Trazodone5,20–22 Unknown Impaired ejaculation and both increases and decreases in libido 
reported. Used in some cases to promote erection. Priapism occurs in 
approximately 0.01%

MAOIs5,23 40% Similar to TCAs, although prevalence may be higher.1 Moclobemide 
much less likely to cause problems than older MAOIs (4% versus 40%)

SSRIs5,24–27 60–70% Affect all phases of the sexual response; decreased libido and delayed 
orgasm most commonly reported.28 Paroxetine is associated with more 
erectile dysfunction and decreased vaginal lubrication than the other 
SSRIs. Difficult to determine relative prevalence but there is evidence 
that ejaculatory delay is worse with paroxetine than citalopram29

Penile and vaginal anaesthesia has been reported rarely with fluoxetine 
and other SSRIs.30 Painful ejaculation reported rarely,31 as is priapism32

Venlafaxine5 70% Decreased libido and delayed orgasm common. Erectile dysfunction less 
common. Rare reports of painfal ejaculation31 and priapism32

Mirtazapine5,25,33 25% Decreased libido and delayed orgasm possible. Erectile dysfunction and 
absence of orgasm less common

Reboxetine34 5–10% Various abnormalities of orgasmic function

Duloxetine35 46% Any sexual dysfunction with a score ≥5 on the ASEX scale, with 
a statistical significance seen for the specific item ‘ease of orgasm’ 
in male patients

Agomelatine36,37 <20% No clear effect on orgasm, erection or libido. Sexual dysfunction 
incidence similar to placebo. Note that the antidepressant efficacy of 
agomelatine has been questioned38 but is now not in doubt

MAOI, monoamine oxidase inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.
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discontinuation symptoms. More logical is a switch to a different drug that is less likely 
to cause the specific sexual problem experienced (see Table 4.20). Note that agomela
tine40,41 and amfebutamone (bupropion – not licensed for depression in UK)42,43 have 
probably the lowest risk of sexual dysfunction. Bupropion is widely used in the USA as 
a first‐line antidepressant with minimal risk of sexual side‐effects, and as an adjunct 
(antidote) in patients with SSRI‐induced sexual dysfunction.44 Preliminary data support 
the reduction of sexual side‐effects in patients treated with duloxetine or SSRIs when 
mirtazapine is added.45,46 Trazodone may have similar effects.47 Selegiline transdermal 
patches (licensed for the treatment of depression in the USA) seem to be associated with 
a low risk of sexual side‐effects.48

Adjunctive or ‘antidote’ drugs may also be used (see section on ‘Antipsychotics and 
sexual dysfunction’ in Chapter 2 for further information).

Sildenafil is more effective than placebo at improving erectile function in men,49 and 
in improving sexual function in women taking SSRIs.50 Small RCTs support the modest 
efficacy of maca root51 and saffron.52,53

A Cochrane review of the ‘strategies for managing sexual dysfunction induced by 
antidepressant medication’ found that the addition of sildenafil or tadalafil may 
improve sexual function in men and bupropion may be useful in women.54
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SSRIs and bleeding

Serotonin is released from platelets in response to vascular injury and promotes vaso
constriction and morphological changes in platelets that lead to aggregation.1 Serotonin 
alone is a relatively weak platelet aggregator. SSRIs inhibit the serotonin transporter 
which is responsible for the uptake of serotonin into platelets. It might thus be pre
dicted that SSRIs will deplete platelet serotonin, leading to a reduced ability to form 
clots and a subsequent increase in the risk of bleeding. SSRIs also increase gastric acid 
secretion and therefore may be irritant to the gastric mucosa.2 Use of SSRIs seems to 
increase the risk of peptic ulcer.3

Several database studies have found that patients who take SSRIs are at significantly 
increased risk of being admitted to hospital with an upper GI bleed compared with age‐ 
and‐sex matched controls.4–7 This association holds when age, gender and the effects of 
other drugs such as aspirin and NSAIDs are controlled for. Co‐prescription of low‐dose 
aspirin at least doubles the risk of GI bleeding associated with SSRIs alone and  
co‐prescription of NSAIDs approximately quadruples risk.8 Combined use of SSRIs 
and NSAIDs greatly increases the use of anti‐acid drugs.9 The elderly and those with a 
history of GI bleeding are at greatest risk.6,7,10 The risk may be greatest with SSRIs that 
have a high affinity for the serotonin transporter.5,11 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 characteristic of the patients being treated.5

The excess risk of bleeding is not confined to upper GI bleeds. The risk of lower GI 
bleeds may also be increased12 and an increased risk of uterine bleeding has also been 
reported.13 SSRIs should be used cautiously in patients with cirrhosis or other risk 
factors for internal bleeding.14

Use of SSRIs in the perioperative period has been associated with a 20% increase in 
inpatient mortality (absolute risk 1:1000), although patient rather than drug factors 
could not be excluded as the cause.15 One study found that patients prescribed SSRIs who 
underwent orthopaedic surgery had an almost four‐fold risk of requiring a blood transfu
sion.16 This equated to one additional patient requiring transfusion for every ten SSRI 
patients 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 fracture17 and a two‐fold increase of fracture in 
old age.18 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.19 Similarly, 
the risk of post‐partum haemorrhage does not seem to be increased,20 although a review 
of 13 studies found an increased odds ratio (1.21–4.14) of perioperative bleeding 
with SSRIs.21 One study noted an increased risk of bleeding in women undergoing breast 
surgery22 and the authors suggest withholding SSRIs for 2 weeks prior to such planned 
surgery. Others conclude that there is insufficient evidence to support routine discontinu
ation of SSRIs prior to surgery and call for RCTs to be conducted in this area of care.23 
Venlafaxine may have similar effects21 but duloxetine may not affect bleeding risk.24

It is likely that SSRIs are responsible for an additional three episodes of bleeding 
in every 1000 patient‐years of treatment over the normal background incidence5,13 but 
this figure masks large variations in risk (see Table 4.21). For example, one in 85 patients 
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with a history of GI bleed will have a further bleed attributable to treatment with a 
SSRI.10 One database study suggests that gastroprotective drugs (proton pump inhibi
tors – PPIs) decrease the risk of GI bleeds associated with SSRIs (alone or in combina
tion with NSAIDs) although not quite to control levels.6

Some studies have been prompted by the hypothesis that the increased risk of upper 
GI bleeds 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 myocardial infarction 
in SSRI‐treated patients compared with controls,25 while another26 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 one in ten hospitalisations were 
avoided in SSRI‐treated patients.26 This is similar to the effect size of other antiplatelet 
therapies such as aspirin.27

In patients who take warfarin, SSRIs increase the risk of a non‐GI bleed 2–3‐fold 
(similar to the effect size of NSAIDs) but do not seem to increase the risk of a GI 
bleed.28,29 This does not seem to be associated with any effect on the INR, making it 
difficult to identify those at highest risk.29 In keeping with these findings, SSRI use in 
anticoagulated patients being treated for acute coronary syndromes may decrease the 
risk of minor cardiac events at the expense of an increased risk of a bleed.30

Three large database studies have failed to find a reduction in the risk of an ischaemic 
stroke (or increase in the risk of haemorrhagic stroke) in SSRI users.31–33 A single cohort 
study reported an increased risk of haemorrhagic stroke.34 The absolute risk was small. 
A further nested case–control study showed an 11% increased odds of haemorrhagic 
stroke in people on SSRIs35 (absolute risk 1:10,000 patient‐years of treatment). 
Table  4.21 shows estimated relative odds/risk of bleeding events reported in more 
recent meta‐analyses.

Table 4.21 Recent analyses of bleeding risk with SSRIs

Treatment Upper GI bleed Cerebral haemorrhage

SSRI11

SSRI36

SSRI + oral anticoagulant36

SSRI37

SSRI + NSAID37

SSRI38

SSRI39

SSRI40

SSRI41

SSRI + warfarin42

OR 1.39
–
–
OR 1.73
OR 4.02
OR 1.66
OR 1.67
–
OR 1.55
–

OR 1.39
RR 1.42
RR 1.56 vs oral anticoagulant
–
–
–
–
OR 1.32
–
OR 1.41 vs warfarin

GI, gastrointestinal; NSAID, non‐steroidal anti‐inflammatory drug; OR, odds ratio; 
RR, relative risk; SSRI, selective serotonin reuptake inhibitor.
Note: Absolute risk is important here in interpreting the clinical significance of 
these outcomes, but not all reviews give subject numbers. In the first listed 
review,11 upper GI bleeding occurred in 3.7% of SSRI subjects and 2.5% of 
controls. The corresponding figures for intracranial bleeding were 3.5% and 
2.3%. In the last listed review,42 haemorrhage rates were 2.32/100 patient‐years 
versus 1.35 per 100 patient‐years.
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Summary

 ■ SSRIs increase the risk of GI, cerebral and perioperative bleeding (those undergoing 
orthopaedic or breast surgery may be at greatest risk).

 ■ Risk is increased still further in those also receiving aspirin, NSAIDs or oral 
anticoagulants.

 ■ Try to avoid SSRIs in patients receiving NSAIDs, aspirin or oral anticoagulants or 
with history of cerebral or GI bleeds.

 ■ If SSRI use cannot be avoided, monitor closely and prescribe gastroprotective proton 
pump inhibitors.
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Antidepressants: relative adverse effects – a rough guide

Table  4.22 shows approximate relative severity of common adverse effects of 
antidepressants.

Table 4.22 Common adverse effects of antidepressants

Drug Sedation Hypotension

Cardiac 
conduction 
disturbance

Anticholinergic 
effects

Nausea/
vomiting

Sexual 
dysfunction

Tricyclics

Amitriptyline +++ +++ +++ +++ + +++

Clomipramine ++ +++ +++ ++ ++ +++

Dosulepin +++ +++ +++ ++ + +

Doxepin +++ ++ +++ +++ + +

Imipramine ++ +++ +++ +++ + +

Lofepramine + + + ++ + +

Nortriptyline + ++ ++ + + +

Trimipramine +++ +++ ++ ++ + +

Other 
antidepressants

Agomelatine + – – – – –

Duloxetine – – – – ++ ++

Mianserin ++ – – – – –

Mirtazapine +++ + – + + –

Reboxetine + – – + + +

Trazodone +++ + + + + +

Venlafaxine – – + – +++ +++

Selective serotonin 
reuptake inhibitors 
(SSRIs)

Citalopram – – + – ++ +++

Escitalopram – – + – ++ +++

Fluoxetine – – – – ++ +++

Fluvoxamine + – – – +++ +++

Paroxetine + – – + ++ +++

Sertraline – – – – ++ +++

Vortioxetine* – + – – ++ ++
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Table 4.22 (Continued)

Drug Sedation Hypotension

Cardiac 
conduction 
disturbance

Anticholinergic 
effects

Nausea/
vomiting

Sexual 
dysfunction

Monoamine 
oxidase inhibitors 
(MAOIs)

Isocarboxazid + ++ + ++ + +

Phenelzine + + + + + +

Tranylcypromine – + + + + +

Reversible inhibitor 
of monoamine 
oxidase A (RIMA)

Moclobemide – – – – + +

Key: +++, high incidence/severity; ++, moderate; +, low; –, very low, none.
*Vortioxetine classed as an SSRI for convenience here – it has several other pharmacological effects.
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Anxiety spectrum disorders

Anxiety is a normal emotion that is experienced by everyone at some time. Symptoms 
can be psychological, physical, or a mixture of both. Intervention is required when 
symptoms become disabling or reduce quality of life.

There are several disorders within the overall spectrum of anxiety disorders, each 
with its own characteristic symptoms. These are outlined briefly in Table 4.23. Anxiety 
disorders can occur on their own, be co‐morbid with other psychiatric disorders (par
ticularly depression), be a consequence of physical illness such as thyrotoxicosis or be 
drug induced (e.g. by caffeine). Co‐morbidity with other psychiatric disorders is very 
common.

Anxiety spectrum disorders tend to be chronic and treatment is often only partially 
successful. Note that people with anxiety disorders may be particularly prone to adverse 
effects.1 High initial doses of SSRIs in particular may be poorly tolerated.

Benzodiazepines

Benzodiazepines provide rapid symptomatic relief from acute anxiety states.2 All guide
lines and consensus statements recommend that this group of drugs should only be used 
to treat anxiety that is severe, disabling or subjecting the individual to extreme distress. 
Because of their potential to cause physical dependence and withdrawal symptoms, 
these drugs should be used at the lowest effective dose for the shortest period of time 
(maximum 4 weeks), while medium‐/long‐term treatment strategies are put in place, 
and with caution in patients with substance misuse. For the majority of patients, these 
recommendations are sensible and should be adhered to. A very small number of 
patients with severely disabling anxiety may benefit from long‐term treatment with a 
benzodiazepine and these patients should not be denied treatment. Benzodiazepines are, 
however, known to be overprescribed in the long term for treatment of both anxiety3 
and depression,4 usually in place of more appropriate treatment.

NICE recommends that benzodiazepines should not be used to treat panic disorder.5 
In other countries, alprazolam is widely used for this indication. Benzodiazepines 
should be used with care in post‐traumatic stress disorder (PTSD).6

SSRIs/SNRIs

When used to treat generalised anxiety disorder (GAD), SSRIs should initially be pre
scribed at half the normal starting dose for the treatment of depression and the dose 
titrated upwards into the normal antidepressant dosage range as tolerated (initial wors
ening of anxiety may be seen when treatment is started7). The same advice applies to the 
use of venlafaxine and duloxetine. Response is usually seen within 6 weeks and contin
ues to increase over time.8 The optimal duration of treatment has not been determined 
but should be at least 1 year.9,10 Effective treatment of GAD may prevent the develop
ment of major depression.9 Fluoxetine is probably the most effective SSRI and sertra
line the best tolerated.11

When used to treat panic disorder, the same starting dose and dosage titration as in 
GAD should be used. Doses of clomipramine,12 citalopram13 and sertraline14 towards 
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the bottom of the antidepressant range give the best balance between efficacy and side‐
effects, whereas higher doses of paroxetine (40 mg and above) may be required.15 
Higher doses of all drugs may be effective when standard doses have failed. Onset of 
action may be as long as 6 weeks. Women may respond better to SSRIs than men.16 
There is some evidence that augmentation with clonazepam leads to a more rapid 
response (but not a greater magnitude of response overall).15 The optimal duration of 
treatment is unknown, but should be at least 8 months;17 a large naturalistic study 
showed convincing evidence of benefit for at least 3 years.18 Less than half are likely to 
remain well after medication is withdrawn.19

Lower starting doses are also required in post‐traumatic stress disorder (PTSD), 
although high doses (e.g. fluoxetine 60 mg) are often required for full effect. Response 
is usually seen within 8 weeks, but can take up to 12 weeks.19 Treatment should be 
continued for at least 6 months and probably longer.10,20,21

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 60 mg, paroxetine 40–60 mg), lower (standard antidepressant) doses may be 
effective, particularly for maintenance treatment.22 Initial response is usually slower to 
emerge than in depression (can take 10–12 weeks). Treatment should continue for 
at least 1 year.10 The relapse rate in those who continue treatment for 2 years is half 
that of those who stop treatment after initial response (25–40% versus 80%).23 In 
most people with OCD, the condition is persistent and symptom severity fluctuates 
over time.24

Body dysmorphic disorder (BDD) should be treated initially with CBT. If symptoms 
are moderate to severe, adding an SSRI may improve outcome.25 Buspirone may use
fully augment the SSRI.25

Standard antidepressant starting doses are well tolerated in social phobia,26,27 and 
dosage titration may benefit some patients but is not always required. Response is usu
ally seen within 8 weeks and treatment should be continued for at least a year and 
probably longer.27 Note that NICE recommends CBT as first‐line treatment for social 
anxiety.28

All patients treated with SSRIs should be monitored for the development of akathisia, 
increased anxiety and the emergence of suicidal ideation; the risk is thought to be great
est in those <30 years, those with co‐morbid depression and those already known to be 
at higher risk of suicide.25,29

Selective serotonin reuptake inhibitors should not be stopped abruptly, as patients 
with anxiety spectrum disorders are particularly sensitive to discontinuation symptoms 
(see section on ‘Antidepressant discontinuation symptoms’ in this chapter). The dose 
should be reduced slowly as tolerated over several weeks to 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.30 The dose of pregabalin in GAD is initially 150 mg, increased gradually to maxi
mum of 600 mg in 2–3 divided doses. Pregabalin should not be stopped abruptly as it 
may precipitate rebound anxiety and seizures.
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Psychological approaches

There is good evidence to support the efficacy of some psychological interventions 
in anxiety spectrum disorders.10,31 Examples include exposure therapy in OCD and 
social phobia. Initial drug therapy may be required to help the patient become more 
receptive to psychological input. Some studies suggest that optimal outcome is 
achieved by combining psychological and drug therapies,5 but negative studies also 
exist.32,33

A discussion of the evidence base for psychological interventions is outside the scope 
of these guidelines. Further information can be found at www.doh.gov.uk.34 It is recog
nised that for many patients, psychological therapies are an appropriate first‐line treat
ment, and indeed this is supported by NICE.5

http://www.doh.gov.uk34
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Summary of NICE guidelines for the treatment of generalised 
anxiety disorder5, panic disorder5 and OCD25

 ■ A ‘stepped care’ approach is recommended to help in choosing the most effective 
intervention.

 ■ A comprehensive assessment is recommended that considers the degree of distress 
and functional impairment; the effect of any co‐morbid mental illness, substance 
misuse 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 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 verbal and written information on the likely 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.
 ■ A SSRI should be used as first line. If SSRIs are contraindicated or there is no response, 
imipramine or clomipramine can be used.

 ■ Self‐help (based on CBT principles) should be encouraged.

Generalised anxiety disorder

 ■ Benzodiazepines should not be used beyond 2–4 weeks.
 ■ An SSRI should be used as first line.
 ■ SNRIs and pregabalin are alternative choices.
 ■ High‐intensity psychological intervention and self‐help (based on CBT principles) 
should be encouraged.

OCD (where there is moderate or severe functional impairment)

 ■ Use an SSRI or intensive CBT.
 ■ Combine the SSRI and CBT if response to single strategy is suboptimal.
 ■ Use clomipramine if SSRIs fail.
 ■ If response is still suboptimal, add an antipsychotic or combine clomipramine and 
citalopram.
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Benzodiazepines in the treatment of psychiatric disorders

Benzodiazepines are normally divided into two groups depending on their half‐life: 
hypnotics (short half‐life) or anxiolytics (long half‐life). Although benzodiazepines have 
a place in the treatment of some forms of epilepsy and severe muscle spasm, and as 
premedicants in some surgical procedures, the vast majority of prescriptions are written 
for their hypnotic and anxiolytic effects. Benzodiazepines are also used for rapid tran
quillisation (see section on ‘Rapid tranquillisation’ in Chapter 7) and, as adjuncts, in the 
treatment of depression and schizophrenia.

Benzodiazepines are commonly prescribed; a European study found that almost 10% 
of adults had taken a benzodiazepine over the course of a year.1

Anxiolytic effect

Benzodiazepines reduce pathological anxiety, agitation and tension. Although useful in 
the short‐term management of generalised anxiety disorder,2,3 either alone or to aug
ment SSRIs, benzodiazepines are clearly addictive; many patients continue to take these 
drugs for years4 with unknown benefits and many likely harms. Benzodiazepines may 
be less effective in the short term than hydroxyzine, an antihistamine that is not known 
to be addictive.5 If a benzodiazepine is prescribed, this should not routinely be for 
longer than 1 month.

The National Institute for Health and Care Excellence recommends that benzodiaz
epines should not be routinely used in patients with generalised anxiety disorder except 
as a short‐term measure during crisis.6

Repeat prescriptions should be avoided in those with major personality problems 
whose difficulties are unlikely ever to resolve. Benzodiazepines should also be avoided, 
if possible, in those with a history of substance misuse.

Hypnotic effect

Benzodiazepines inhibit REM sleep and a rebound increase is seen when they are 
 discontinued. There is a debate over the significance of this property.7

Benzodiazepines are effective hypnotics, at least in the short term. RCTs support the 
effectiveness of Z‐hypnotics over a period of at least 6 months8,9 but it is unclear if this 
holds true for benzodiazepine 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. 
A high proportion of hospitalised patients are prescribed hypnotics.10 Care should be 
taken to avoid using hypnotics regularly or for long periods of time.

Be particularly careful to avoid routinely prescribing hypnotics on discharge from 
hospital, as this may result in iatrogenic dependence.

Use in depression

Benzodiazepines are not a treatment for major depressive illness. In the UK, the 
National Service Framework for Mental Health11 at one time emphasised this point by 
including a requirement that GPs audit the ratio of benzodiazepines to antidepressants 
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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).6 Use beyond this timeframe is 
discouraged.

Use in psychosis

Benzodiazepines are commonly used for rapid tranquillisation, either alone12,13 or in 
combination with an antipsychotic. However, a Cochrane review concludes that there 
is no convincing evidence that combining an antipsychotic and a benzodiazepine offers 
any advantage over the benzodiazepine alone.14 A further Cochrane review concludes 
that there are no proven benefits of benzodiazepines in people with schizophrenia, 
outside short‐term sedation.15 A significant minority of patients with established psy
chotic illness fail to respond adequately to antipsychotics alone, and this can result in 
benzodiazepines being prescribed on a chronic basis.16 There is limited evidence that 
some treatment‐resistant patients may benefit from a combination of antipsychotics 
and benzodiazepines, either by showing a very marked antipsychotic response or by 
allowing the use of lower‐dose antipsychotic regimens.

Side‐effects

Headaches, confusion, ataxia, dysarthria, blurred vision, gastrointestinal disturbances, 
jaundice and paradoxical excitement are all possible side‐effects. A high incidence of 
reversible psychiatric side‐effects, specifically loss of memory and depression, led to the 
withdrawal of triazolam.17 The use of benzodiazepines has been associated with at least 
a 50% increase in the risk of hip fracture in the elderly.18,19 The risk is greatest in the 
first few days and after 1 month of continuous use. High doses are particularly prob
lematic. This would seem to be a class effect (the risk is not reduced by using short 
half‐life drugs). Benzodiazepines often cause anterograde amnesia20 and can adversely 
affect driving performance.21 They can also cause disinhibition; this seems to be more 
common with short‐acting drugs.

Respiratory depression is rare with oral therapy but is possible when the IV route is 
used. A specific benzodiazepine antagonist, flumazenil, is available. Flumazenil has a 
much shorter half‐life than diazepam, making close observation of the patient essential 
for several hours after administration.

Intravenous injections can be painful and lead to thrombophlebitis, because of the 
low water solubility of benzodiazepines, and therefore it is necessary to use solvents in 
the preparation of injectable forms. Diazepam is available in emulsion form (Diazemuls) 
to overcome these problems.

Drug interactions

Benzodiazepines do not induce microsomal enzymes and so do not frequently preci
pitate pharmacokinetic interactions with any other drugs. Most benzodiazepines 
are metabolised by CYP3A4, which is inhibited by erythromycin, several SSRIs and 
ketoconazole. It is theoretically possible that co‐administration of these drugs will 
result in higher serum levels of benzodiazepines. Pharmacodynamic interactions (usually 
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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).
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Benzodiazepines: dependence and detoxification

Benzodiazepines are widely acknowledged to be addictive and withdrawal symptoms 
can occur after 4–6 weeks of continuous use (Box 4.1). At least a third of long‐term 
users experience problems on dosage reduction or withdrawal.1 Short‐acting drugs 
such as lorazepam are associated with more problems on withdrawal than longer‐ 
acting drugs such as diazepam.1,2 To avoid or reduce the severity of these problems, 
good practice dictates that benzodiazepines should not be prescribed as hypnotics or 
anxiolytics for longer than 4 weeks.3,4 Intermittent use (i.e. not every day) may also help 
avoid dependence and tolerance.

In the majority, symptoms last no longer than a few weeks, although a minority experi
ence disabling symptoms for much longer.1 Minimal intervention strategies; for exam
ple simply sending the patient a letter advising them to stop taking benzodiazepine,5 
increases the odds of successfully stopping at least three‐fold.6,7 A cluster randomised 
trial supports the effectiveness of a face‐to‐face educational intervention.8 Continuing 
support can be required (e.g. psychological therapies or self‐help groups).

If clinically indicated and assuming the patient is in agreement, benzodiazepines 
should be withdrawn in line with the following considerations.

Confirming use

If benzodiazepines are not prescribed and patients are obtaining their own supply, 
use  should be confirmed by urine screening (a negative urine screen in combination 
with an absence of benzodiazepine withdrawal rules out physical dependence). Very 
short‐acting benzodiazepines may not give a positive urine screen despite daily use.

Tolerance test

This will be required if the patient has been obtaining illicit supplies. No benzodiaz
epines or alcohol should be consumed for 12 hours before the test. A test dose of 10 mg 
diazepam should be administered (20 mg if consumption of >50 mg daily is claimed or 
suspected) and the patient observed for 2–3 hours. If there are no signs of sedation, it is 
generally safe to prescribe the same dose as the test dose three times a day. Some patients 
may require much higher doses. Inpatient assessment may be desirable in these cases.

Box 4.1 Problems on withdrawal from benzodiazepines5

Physical Psychological

 ■ Stiffness
 ■ Weakness
 ■ Gastrointestinal disturbance
 ■ Paraesthesia
 ■ Flu‐like symptoms
 ■ Visual disturbances

 ■ Anxiety/insomnia
 ■ Nightmares
 ■ Depersonalisation
 ■ Decreased memory and concentration
 ■ Delusions and hallucinations
 ■ Depression
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Switching to diazepam

Patients who take short‐ or intermediate‐acting benzodiazepines should be offered an 
equivalent dose of diazepam (which has a long half‐life and therefore provokes less 
severe withdrawal).1 Note that Cochrane is lukewarm about this approach.9 Approximate 
‘diazepam equivalent’1 doses are shown in Table 4.24.

The half‐lives of benzodiazepines vary greatly. The degree of sedation that they 
induce also varies, making it difficult to determine exact equivalents. Table 4.24 is an 
approximate guide only. Extra precautions apply in patients with hepatic dysfunction, 
as diazepam and other longer‐acting drugs may accumulate to toxic levels. Diazepam 
substitution may not be appropriate in this group of patients.

Dosage reduction

Systematic reduction strategies are twice as likely to lead to abstinence than simply 
advising the patient to stop.6 Although gradual withdrawal is more acceptable to 
patients than abrupt withdrawal,9 note that there is no evidence to support the differ
ential efficacy of different tapering schedules, be they fixed dose or symptom guided.6 
The following is a suggested taper schedule; some patients may tolerate more rapid 
reduction and others may require a slower taper.

 ■ Reduce by 10 mg/day every 1–2 weeks, down to a daily dose of 50 mg.
 ■ Reduce by 5 mg/day every 1–2 weeks, down to a daily dose of 30 mg.
 ■ Reduce by 2 mg/day every 1–2 weeks, down to a daily dose of 20 mg.
 ■ Reduce by 1 mg/day every 1–2 weeks until stopped.

Usually, no more than one week’s supply (prescribe the exact number of tablets) should 
be issued at any one time.

Gradual dose reduction accompanied by psychological interventions (relaxation, 
CBT) is more likely to be successful than supervised dose reduction alone10 or psycho
logical interventions alone.11

Table 4.24 Switching from benzodiazepines to diazepam: doses

Benzodiazepine
Approximate dose (mg) 
equivalent to 10 mg diazepam

Chlordiazepoxide  25 mg

Clonazepam 1–2 mg

Lorazepam    1 mg

Lormetazepam    1 mg

Nitrazepam  10 mg

Oxazepam  30 mg

Temazepam  20 mg
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Anticipating problems1,5,12

Problematic withdrawal can be anticipated if previous attempts have been unsuccessful, 
the patient lacks social support, there is a history of alcohol/polydrug abuse or with
drawal seizures, the patient is elderly, or there is concomitant severe physical/psychiatric 
disorder or personality disorder. The acceptable rate of withdrawal may inevitably be 
slower in these patients. Some may never succeed. Risk–benefit analysis may conclude 
that maintenance treatment with benzodiazepines is appropriate, and there is support 
for a RCT examining the benefits and risks of this strategy.13 Some patients may need 
interventions for underlying disorders masked by benzodiazepine dependence. If the 
patient is indifferent to withdrawal (i.e. is not motivated to stop), success is unlikely.

Too rapid withdrawal may be risky; a case report describes a fatal outcome.14

Adjunctive treatments

There is some evidence to support the use of antidepressant and mood‐stabilising 
drugs as adjuncts during benzodiazepine withdrawal.1,6,9,15–18 There is more limited 
evidence to support the use of pregabalin, even in patients who take very high daily 
doses of benzodiazepines.19–21 People with insomnia may benefit from adjunctive treat
ment with melatonin and those with panic disorder may benefit from CBT during the 
taper period.6
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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, 
hostility and rage. It is possible for a drug to have the potential to both decrease and 
increase aggressive behaviour. Examples of causative agents include amfetamines, 
methylphenidate, benzodiazepines and alcohol (note that all are potential drugs of 
misuse).

How common are disinhibitory reactions with benzodiazepines?

The incidence of disinhibitory reactions varies widely depending on the population 
studied (see section on ‘Who is at risk?’ below). For example, a meta‐analysis of benzo
diazepine RCTs that included many hundreds of patients with a wide range of diagno
ses reported an incidence of less than 1% (similar to placebo);2 a Norwegian study that 
reported on 415 cases of ‘driving under the influence’, in which flunitrazepam was the 
sole substance implicated, found that 6% of adverse effects could be described as due 
to disinhibitory reactions.3 An RCT that recruited patients with panic disorder reported 
an incidence of 13%;4 authors of case series (often reporting on 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%.5 Other hypnotics, particularly zolpidem, have 
also been linked to disinhibition associated with somnambulism, automatism and 
amnesia.6–8

Who is at risk?

Those who have learning disability, neurological disorder or central nervous system 
(CNS) degenerative disease,9 are young (child or adolescent) or elderly,9–11 or have a 
 history of aggression/poor impulse control5,12 are at increased risk of experiencing a dis
inhibitory reaction. The risk is further increased if the benzodiazepine is a high‐potency 
drug, has a short half‐life, is given in a high dose or is administered intravenously (giving 
rise to high and rapidly fluctuating plasma levels).9,13–15 Some people may be genetically 
predisposed.16 Combinations of risk factors are clearly important: long‐acting benzodi
azepines may cause disinhibition in high‐risk populations such as children,11 short‐acting 
drugs are highly likely to cause disinhibition in personality disorder.

What is the mechanism?13,17–19

Various theories of the mechanism have been proposed: the anxiolytic and amnesic 
properties of benzodiazepines may lead to loss of the restraint that governs normal 
social behaviour, the sedative and amnesic properties of benzodiazepines may lead to a 
reduced ability to concentrate on the external social cues that guide appropriate behav
iour, and the benzodiazepine‐mediated increases in GABA neurotransmission may lead 
to a decrease in the restraining influence of the cortex, resulting in untrammelled excite
ment, anxiety and hostility.



Depression and anxiety 351

C
h

a
pt

er
 4

Subjective reports

People who take benzodiazepines rate themselves as being more tolerant and friendly, 
but respond more to provocation, than placebo‐treated patients.20 People with impulse 
control problems who take benzodiazepines may self‐report feelings of power and 
overwhelming self‐esteem.12 Psychology rating scales demonstrate increased suggesti
bility, failure to recognise anger in others and reduced ability to recognise social cues.

Clinical implications

Benzodiazepines are frequently used in rapid tranquillisation and the short‐term man
agement of disturbed behaviour. It is important to be aware of their propensity to cause 
disinhibitory reactions.

Paradoxical/disinhibitory/aggressive outbursts in the context of benzodiazepine use:

 ■ are rare in the general population but more frequent in people with impulse control 
problems or CNS damage and in the very young or very old

 ■ are most often associated with high doses of high‐potency drugs that are adminis
tered parenterally

 ■ usually occur in response to (very mild) provocation, the exact nature of which is not 
always obvious to others

 ■ are recognised by others but often not by the sufferer, who often believes that he is 
friendly and tolerant.

Suspected paradoxical reactions should be clearly documented in the clinical notes. In 
extreme cases, flumazenil can be used to reverse the reaction. If the benzodiazepine was 
prescribed to control acute behavioural disturbance, future episodes should be man
aged with antipsychotic drugs1 or other non‐benzodiazepine sedatives.
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Children and adolescents

Chapter 5

Principles of prescribing practice in childhood and adolescence1

 ■ Target symptoms, not diagnoses. Diagnosis can be difficult in children and co- 
morbidity is very common. Treatment should target key symptoms. While a working 
diagnosis is beneficial to frame expectations and help communication with patients 
and parents, it should be kept in mind that it may take some time for the illness 
to evolve.

 ■ Technical aspects of paediatric prescribing. 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 unlicensed medicines. However, 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. It is recog-
nised that the informed use of unlicensed medicines, or of licensed medicines for 
unlicensed applications, (‘off-label’ use) is often necessary in paediatric practice.

 ■ Prescription writing: inclusion of age is a legal requirement 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.

 ■ Begin with less, go slow and be prepared to end with more. In out-patient care, 
 dosage will usually commence lower in mg/kg per day terms than adults and finish 
higher in mg/kg per day terms, if titrated to a point of maximal response.

 ■ Multiple medications are often required in the severely ill. Monotherapy is ideal. 
However, childhood-onset illness can be severe and may require treatment with psy-
chosocial approaches in combination with more than one medication.2

 ■ Allow time for an adequate trial of treatment. Children are generally more ill than 
their adult counterparts and will often require longer periods of treatment before 
responding. An adequate trial of treatment for those who have required in-patient 
care may well take 8 weeks for depression or schizophrenia.

 ■ Where possible, change one drug at a time.
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 ■ Monitor outcome in more than one setting. For symptomatic treatments (such as 
stimulants for attention deficit hyperactivity disorder [ADHD]), bear in mind that the 
expression of problems may be different across settings (e.g. home and school); a 
dose titrated against parent reports may be too high for the daytime at school

 ■ Patient and family medication education is essential. For some child and adolescent 
psychiatric patients the need for medication will be life-long. The first experiences 
with medications are therefore crucial to long-term outcomes and adherence.
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Depression in children and adolescents

Psychological intervention

The National Institute for Health and Clinical Excellence (NICE) guidelines1 recommend 
that psychological intervention should be considered as the first-line treatment for child 
and adolescent depression. Psycho-educational programmes, non-directive supportive 
therapy, group cognitive behavioural therapy (CBT) and self-help are indicated for 
mild-to-moderate depression. More specific and intensive psychological interventions 
including CBT, interpersonal psychotherapy and short-term family therapy are 
recommended for moderate-to-severe depression.1 The NICE guideline recommends 
the introduction of medication in conjunction with psychological treatments if there is 
failure to respond to psychological treatment.1 In the light of changing evidence this 
advice has recently been questioned with recommendations for the use of medication at 
a much earlier stage of treatment in cases of moderate-to-severe depression.2

Pharmacotherapy

The NICE guideline CG281 supports the use of selective serotonin reuptake inhibitors 
(SSRIs) but only in combination with psychological forms of therapy. Two US studies, 
Treatment of Adolescents with Depression Study (TADS)3 and Treatment of Resistant 
Depression in Adolescence (TORDIA)4 found that CBT confers benefit when used in 
combination with medication. A large UK study did not establish the benefits of com-
bined therapy (fluoxetine plus CBT) and demonstrated that the use of fluoxetine on its 
own in addition to routine clinical care is effective in treating moderate-to-severe 
depression.5,6 Whether CBT provides added value to treatment and outcomes remains 
a controversial area, but in view of the recent research it is recommended that medica-
tion is started at a much earlier stage in treatment, especially if the depression is severe.2 
Evidence7 now supports the administration of fluoxetine for moderate-to-severe depres-
sion sooner than the 12 weeks currently recommended in the original NICE guideline.2 
The NICE Surveillance Group also suggests that the additional benefit of combining 
CBT and antidepressant treatment compared with the administration of antidepres-
sants alone may not be as significant as previously thought.2

The more severe the depressive episode the more likely it is that medication, in com-
bination with psychological treatment or on its own, will be efficacious in the early 
stages of treatment.8,9 Good initial response is a sign of improved rates of recovery and 
outcomes.3,4

Fluoxetine is the first-line pharmacological treatment.10 In the UK it is licensed for 
use for children and young people from 8–18 to treat moderate-to-severe major 
depression which is unresponsive to psychological therapy after 4–6 sessions. It is 
recommended that pharmacotherapy should be administered in combination with a 
concurrent psychological therapy.1,10–13 Cochrane agree that fluoxetine is the drug of 
choice in this patient group.8 A recent multiple-treatments meta-analysis14 confirmed 
fluoxetine’s superiority over CBT and other drugs, but concluded that sertraline and 
mirtazapine might offer the optimal balance of efficacy and tolerability.
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Fluoxetine and escitalopram are the only antidepressants approved by the US Food 
and Drug Administration (FDA) for adolescents and fluoxetine is the only FDA-
approved medication for pre-pubertal children. Generally speaking, adolescents can be 
expected to respond better to antidepressants than younger children, particularly those 
under the age of 12.15

Studies in adults have shown that the elimination half-life of fluoxetine is 1–4 days 
and 7–15 days for its primary metabolite, norfluoxetine, making it a preferable SSRI 
for adolescents who are less likely to experience withdrawal effects when omitting a 
dose or stopping the medication abruptly.16,17 Body weight influences fluoxetine con-
centrations and starting doses of medication have to be lowered in children. However, 
during treatment the half-lives of most antidepressants are much lower in children than 
in adolescents and higher doses may have to be administered in order to achieve ade-
quate blood concentration and therapeutic effects.15,17

Fluoxetine should be started at a low dose of 10 mg daily1 and increased weekly until 
a minimum effective dosage of 20 mg daily is achieved.15 Patients and their parents/car-
ers should be informed about the potential side-effects associated with SSRI treatment 
and know how to seek help in an emergency. Any pre-existing symptoms that might be 
interpreted as side-effects (e.g. agitation, anxiety, suicidality) should be noted.

Alternative SSRIs and other antidepressants

If there is no response to fluoxetine and pharmacotherapy is still considered to be the 
most favourable option, an alternative SSRI such as sertraline and citalopram1 may be 
used cautiously by specialists. Evidence suggests some efficacy for sertraline1,18,19 but 
one randomised controlled trial (RCT) showed it to be inferior to CBT.20 Citalopram, 
also recommended by NICE,1 may be less effective10,21,22 and is probably more toxic in 
overdose.23

Escitalopram is the therapeutically active isomer of racemic citalopram.24 It has been 
shown to be efficacious in two RCTs25,26 and is approved by the FDA for use in 12–18 
year olds.

Sertraline, citalopram and escitalopram are quickly metabolised by children and 
twice daily dosing should be considered.27,28 Sertraline, citalopram and escitalopram 
should also be started at low doses and titrated weekly up to minimum effective doses; 
sertraline 50–100 mg; citalopram 20 mg and escitalopram 10 mg.29

Paroxetine is considered to be an unsuitable option.1,10

The placebo response rate is high in young people with depression.8,29 On average 
drug and placebo response rates in children and adolescents differ by only 10%12 and 
the benefits of active treatment are likely to be modest. It is estimated that 1 in 6–10 
may benefit from the active treatment (although 60% or more show improvement).1,12,30 
There is some evidence to suggest dose increases can improve response.31

Tricyclic antidepressants (TCAs) are not effective in pre-pubertal children but may 
have marginal efficacy in adolescents.12,32 Amitriptyline (up to 200 mg/day), imipramine 
(up to 300 mg/day) and nortriptyline have all been studied in RCTs. Note that due to 
more extensive metabolism, young people require higher mg/kg doses than adults. The 
side-effect burden associated with TCAs is considerable. Vertigo, orthostatic hypotension, 
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tremor and dry mouth limit tolerability.32 Tricyclics are also more cardiotoxic in young 
people than in adults. Baseline and on-treatment electrocardiograms (ECGs) should be 
performed. Co-prescribing with other drugs known to prolong the QTc interval should 
be avoided. There is no evidence that adolescents who fail to respond to SSRIs will 
respond to tricyclics.

There is little evidence for the use of mirtazapine33 but it is sometimes used in clinical 
practice where sleep is a problem.

Omega-3 fatty acids may be effective in childhood depression but evidence is minimal.34

St John’s wort should be avoided because of the risk of interaction (see Chapter 7).
Severe depression that is life-threatening or unresponsive to other treatments may 

respond to electroconvulsive therapy (ECT).35 ECT should not be used in children 
under 12.1 The effects of ECT on the developing brain are unknown.

Safety of antidepressants

When prescribing SSRIs it is important that the dose is increased slowly to minimise 
the risk of treatment-emergent agitation and that patients are monitored closely for the 
development of treatment-emergent suicidal thoughts and acts. Patients should be seen 
at least weekly in the early stages of treatment. Side-effects linked to SSRIs include 
sedation, insomnia and gastrointestinal symptoms and, rarely, can induce bleeding, 
serotonin syndrome, activation and mania. More detailed reviews of these problems in 
adults can be found in Chapter 4.

There is evidence from meta-analyses of pooled trials that antidepressants increase 
the risk of suicidal behaviours in the short term although no completed suicides were 
reported in any of the trials.3,30,36–42 The risk of spontaneously reported suicidal ideation 
and suicidal behaviour in adolescents treated with antidepressant medication is 1–3 out 
of every 100 children.41 Conversely, some studies point to the risk of suicide associated 
with untreated depression.43 Reduced prescribing of SSRIs in the USA44 and The 
Netherlands45 has been linked to an increase in the rate of suicide.

The TADS study, which compared CBT with fluoxetine, placebo and combined 
CBT and fluoxetine, showed that all treatment arms were effective in reducing suicidal 
 ideation, but that the combined treatment of fluoxetine and CBT reduced the risk of 
suicidal events to the greatest extent.3 Overall, the potential benefits of treatment with 
antidepressants outweigh the risks in relation to suicidal behaviours.

Starting and titrating the dose of SSRIs and alternative medication

The administration of all SSRIs should be monitored against the emergence of side-
effects and the dose should be reduced if side-effects persist beyond one week. In 
this case the dose of the medication should be lowered to the highest tolerable dose. 
SSRI medication should be administered for a minimum of 4–6 weeks and if the child 
or young person fails to respond and remains symptomatic a dose increase should 
be  considered. A switch to another medication should be made if there is insufficient 
improvement after approximately 10–12 weeks (switch earlier if there are no signs of 
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improvement). Medication effectiveness should be initially monitored at weekly inter-
vals and its effectiveness re-evaluated every 4–6 weeks.28

Duration of treatment and discontinuation of SSRIs

There is little evidence regarding optimum duration of treatment.46 Adding CBT to 
fluoxetine during continuation treatment has shown sustained remission and lower 
rates of relapse in comparison to medication on its own.47 To consolidate the response 
to the acute treatment and avoid relapse, treatment with fluoxetine should continue for 
at least 6 months and up to 12 months.48,49 There is a significant reduction of the risk 
of relapse with a continuation of treatment for 6 months.28,48

At the end of treatment, the antidepressant dose should be tapered slowly to mini-
mise discontinuation symptoms. Ideally this should be done over 6–12 weeks.1,28 
Because of fluoxetine’s long duration of action it can probably be safely tapered over 
2 weeks.

Refractory depression

There are no clear clinical guidelines for the management of treatment-resistant depres-
sion in adolescents1,50 but there is evidence from the TORDIA published studies4 that 
adolescents who failed to respond to treatment with one SSRI may improve when 
switched to another SSRI or venlafaxine when the pharmacotherapy was combined 
with concurrent CBT. A switch to an SSRI was just as efficacious as a switch to venla-
faxine with less severe side-effects. Recent TORDIA results demonstrate that with con-
tinued treatment of depression among treatment-resistant adolescents approximately 
one third remit.51 However, the venlafaxine group had more side-effects and there was 
an association with higher rates of suicidal events in those who entered the study with 
high suicidal ideation. Venlafaxine should be used with caution and under specialist 
guidance.1,4,52 Note that a recent large study suggested no increased risk of suicidality 
for venlafaxine.53

Augmentation with a second medication has not been studied in RCTs in depressed 
children and adolescents who have either not responded to treatment or have only 
shown a partial improvement. Case studies and post hoc TORDIA studies have demon-
strated some benefits from the addition of antipsychotics.54–56

Risk of bipolar disorder

Some young people, and especially children, will develop behavioural activation in 
response to the administration of SSRIs. It is estimated that 3–8% of young people 
prescribed SSRIs present with heightened mood, restlessness and silliness which is tran-
sitory in nature. This disinhibitory response to starting SSRI medication or being pre-
scribed increasing doses of medication needs to be differentiated from hypomania or 
mania.57 Early bipolar illness should be suspected when the presentation is one of 
severe depression, associated with psychosis or rapid mood shifts and the condition 
worsens on treatment with antidepressants. Early studies suggested that between 20% 
and 40% of children and young people presenting with depression will develop bipolar 
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affective disorder (BAD)58 when treated with antidepressants (the antidepressants 
 acting so as to reveal the disorder, not cause it). In some studies in bipolar patients 
treatment with antidepressants is associated with new or worsening rapid cycling in as 
many as 23% of patients.59 It seems that the younger the child, the greater the risk.60 In 
the case of emergent mania early treatment with atypical antipsychotics and mood 
stabilisers should be considered.61 More recently it has been advocated that cautiously 
administered SSRIs should not be withheld in cases of severe depression and BAD.62 
There is limited evidence from open label studies that lamotrigine is effective in treating 
depression in the context of BAD.63,64 There is evidence from TORDIA that sub-syndro-
mal manic symptoms at baseline and over time are predictors of poor outcome in 
adolescent depression.65 Adult studies suggest that olanzapine, quetiapine and lurasi-
done are superior to antidepressants in bipolar depression (see Chapter 3).

Box 5.1 summarises the treatment of depression in children and adolescents.
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Bipolar illness in children and adolescents

Diagnostic issues

Bipolar affective disorder (BAD) in children has become an area of intense research 
interest and controversy in recent years.1,2 While classical manic presentations fulfilling 
DSM-IV or ICD-10 criteria are well known to clinicians treating adolescents, they are 
rare in younger children.3,4 Claims that mania in pre-puberty may present as chronic 
(non-episodic) irritability or with extremely short (few hours) episodes should be 
treated with great caution.2 Short-lived episodes of exuberance are normative in chil-
dren, while temper outbursts and mood lability can present in children with a wide 
range of other primary diagnoses (such as conduct, anxiety, depressive, and autism 
spectrum disorders).5 A detailed developmental assessment should therefore be the 
basis of any treatment decisions.

Clinical guidance

Before prescribing

 ■ Establish a clinical diagnosis informed by a structured instrument assessment if pos-
sible. Try to monitor symptom patterns prospectively with mood or sleep diaries. If in 
doubt, seek specialist 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 there is evidence that it reduces 
relapse rates at least in adults.6

 ■ Measure baseline symptoms of mania (e.g. Young Mania Rating Scale7 [YMRS]), 
depression (e.g. Children’s Depression Rating Scale8 [CDRS]), and impairment (e.g. 
Clinical Global Impression - BAD version9). Use these to set a clear and realistic treat-
ment goal.

 ■ Measure baseline height, weight, blood pressure and baseline bloods (including 
 fasting glucose, lipids and prolactin levels).

What to prescribe

 ■ Either second-generation antipsychotics (SGA) or mood stabilisers (MS) may be used 
as first-line treatment for youth with BAD, according to existing guidelines.10,11 Most 
of the evidence is for the treatment of acute episodes.

 ■ 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 recent 
meta-analysis.12

 ■ SGA seem to produce significantly greater weight gain and somnolence in youth 
 compared with adults.12

 ■ Polycystic ovary syndrome and associated infertility are particular concerns when 
valproate is used in adolescent girls and NICE11 recommends avoiding its use in 
women of child-bearing age. Beware of teratogenicity.
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 ■ Adherence to lithium and blood-level testing may be difficult in adolescents. Beware 
of teratogenicity.

 ■ Combinations of SGAs with MS are common but NICE guidelines11 should be noted.
 ■ Overall, we recommend the use of SGAs as first line for the acute treatment of mania 
in children and adolescents (see Table 5.1, Table 5.2, Table 5.3), similar to recom-
mendations in adults.

After prescribing

 ■ Assess and measure symptoms on a regular basis to establish effectiveness.
 ■ Monitor weight and height at each visit and repeat bloods at 3 months (then every 
6 months). Offer advice on healthy lifestyle and exercise.

 ■ The duration of most medication trials is between 3–5 weeks. This should guide deci-
sions about how long to try a single drug in a patient. A complete absence of response 
at 1–2 weeks should prompt a switch to another SGA.

 ■ If non-response, check compliance, measure levels (where possible), and consider 
increasing dose. Consider concurrent use of SGA and MS.

 ■ Judicious extrapolation of the evidence from adults13 is required because of the very 
limited evidence base in youth with BAD. This includes treatment duration and 
prophylaxis.11,12

 ■ We recommend that a successful acute treatment of a mood episode should be 
 continued as long-term prophylaxis.

Specific issues

 ■ Bipolar depression is a common clinical challenge, the treatment of which has been 
understudied in youth. In adults, there is considerably better evidence about effica-
cious treatments (see section on ‘Bipolar depression’ in Chapter 3), such as quetia-
pine;14,15 surprisingly, however, a small study in 32 adolescents,16 followed by a 
larger RCT17 (n = 193) failed to show effectiveness. This study had a high placebo 
response and this will need to be reviewed once the data have been published in an 
academic journal. Lurasidone was recently shown to be effective in bipolar depres-
sion in adults18 with a benign metabolic profile, which makes it a good candidate 
for trials in youth. Note that lamotrigine has only modest, if any, effects in adult 
bipolar depression;19 it has not been studied in RCTs in children and adolescents 
and is, therefore, not recommended. Antidepressants should be used with care and 
only in presence of an antimanic agent.11 There is very little evidence for the benefit 
of antidepressants in bipolar depression in adults.20 Due to the dearth of trials in 
youth, we would recommend careful extrapolation from adult studies and use of 
quetiapine in older adolescents as first-line treatment.

 ■ The exact relationship between ADHD and BAD is still debated. Some evidence 
 suggests that stimulants in children with ADHD and manic symptoms may be well 
tolerated21 and that they may be safe and effective to use after mood stabilisation.21 
Caution and experience with prescribing these drugs are required.
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Table 5.1 Summary of RCT evidence on medication used in youth with bipolar mania

Medication Comment

Lithium One double-blind placebo-controlled randomised trial23 showed significant reductions 
in substance use and clinical ratings after 6 weeks, in 25 adolescents with BAD and co-morbid 
substance abuse. In a double blind placebo-controlled discontinuation trial (n = 40) over 2 
weeks, no significant difference in relapse rates were found between lithium and placebo24

Lithium and divalproex did not differ in an 18-months maintenance trial in youths (n = 60) who 
initially stabilised on combination pharmacotherapy of lithium and divalproex25

Valproate In an RCT (n = 150)26 divalproex ER (titrated to clinical response or 80–125 mg/L) did not lead 
to significant differences in mean YMRS compared with placebo at 4 weeks

Oxcarbazepine A double-blind placebo-controlled study (n = 116) did not show significant differences between 
placebo and oxcarbazepine (mean dose 15 mg/day) in reducing mania rating at 7 weeks27

Olanzapine A double blind, placebo-controlled study (n = 161)28 showed olanzapine (5–20 mg/day)  
to be significantly more effective than placebo in YMRS mean score reduction over a period  
of 3 weeks. Note the higher weight gain in the treatment group (weight gain was 3.7 kg for 
olanzapine versus 0.3 kg for placebo) and the associated significantly increased fasting glucose, 
total cholesterol, AST, ALT, and uric acid

Risperidone A double blind, placebo-controlled study (n = 169) showed risperidone (at doses 0.5–2.5  
or 3–6 mg) to be significantly more effective than placebo in YMRS mean score reduction  
in a 3-week follow up.29 The lower dose seems to lead to same benefits at a lower risk of 
side-effects. Sleepiness and fatigue common in the treatment arms. Note, mean weight 
increase in treatment groups (0.7 kg versus 1.7 kg for the low and 1.4 kg 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 of 2.57 mg) versus lithium (mean level of 
1.09 mmol/L) and divalproex sodium (mean level of 113.6 mg/L).30 However, the results need to 
be interpreted with caution as the definition of mania was broad

Quetiapine A double blind, placebo-controlled study (n = 277)31 showed quetiapine (at doses of 400 mg/
day or 600 mg/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 1.7 kg in the quetiapine group versus 0.4 kg for placebo

Quetiapine is effective as an adjunct to valproate compared with valproate alone (n = 30, 
6 weeks)32 and was equally effective as valproate in a double blind trial (n = 50, 4 weeks)33

Aripiprazole A double blind placebo controlled study34,35 showed aripiprazole (at doses 10 mg/day  
or 30 mg/day) to be significantly better than placebo in reducing mean YMRS scores at both  
4 weeks (n = 296)34 and 30 weeks (n = 210)35. Note, the significantly higher incidence of 
extrapyramidal side-effects in the treatment groups (especially the higher dose). Weight gain 
was significantly higher in the treatment groups compared to placebo (3.0 kg versus 6.5 kg for 
the low and 6.6 kg for the high dose arm) at week 30 but not at week 4

Ziprasidone A double blind, placebo-controlled trial (n = 237)36 showed ziprasidone (at flexible doses 
40–160 mg) to be significantly 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

Ziprasidone is not marketed in the UK and some other countries

ALT, alanine transaminase; AST, aspartate aminotransferase; BAD, bipolar affective disorder; ER, extended release; 
NICE, National Institute for Health and Clinical Excellence; RCT, randomised controlled trial; YMRS, Young Mania 
Rating Scale.
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 ■ The DSM-5 has introduced the new category of Disruptive Mood Dysregulation 
Disorder (DMDD) to capture severely irritable children (who were commonly misdi-
agnosed as having BAD in parts of the USA). There is no established treatment for 
DMDD yet. Lithium is ineffective,22 but SSRIs and psychological treatment options 
may be considered.5

Other treatments

There is evidence for adults and children that adjunct treatments including psycho-
education, CBT and especially family-focused interventions, can enhance treatment and 
reduce depression relapse rates in bipolar disorder.13
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Psychosis in children and adolescents

Schizophrenia is rare in children but the incidence increases rapidly in adolescence. 
Early-onset schizophrenia-spectrum (EOSS) disorder is often chronic and in the major-
ity of cases requires long-term treatment with antipsychotic medication.1

There have been three major RCTs of first-generation antipsychotics (FGAs), all of 
them showing high rates of extrapyramidal side-effects (EPSs) and significant sedation.1 
Treatment-emergent dyskinesias can also be problematic.2 First-generation antipsy-
chotics should generally be avoided in children.

There have been a number of randomised controlled trials of second-generation 
antipsychotics in EOSS disorder.3–8 Olanzapine, risperidone and aripiprazole have all 
been shown to be effective in the treatment of psychosis but there is no information to 
support the superiority of any one agent over another. There is also some evidence from 
uncontrolled trials for quetiapine9–11 and for ziprasidone,12 but concerns have been 
raised about the safety of ziprasidone.13,14

Children and adolescents are at greater risk than adults for side-effects such as 
extrapyramidal symptoms, raised prolactin, sedation, weight gain and metabolic 
effects.15

There is evidence that clozapine is effective in treatment-resistant psychosis in ado-
lescents, although this population may be more prone to neutropenia and seizures than 
adults.16–18

Overall, algorithms for treating psychosis in young people are the same as those 
for adult patients (see Chapter 2). NICE19 recommends oral antipsychotics in conjunc-
tion with family interventions and individual CBT. Doses should be at the lower end of 
the adult range if licensed for children and adolescents; below the lower range if not. 
See Box 5.2.
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Box 5.2 Summary of drug treatment of psychosis in children and adolescents

First choice Allow patient to choose from:
aripiprazole (to 10 mg),
olanzapine (to 10 mg)
risperidone (to 3 mg)

Second choice Switch to alternative from list above*
Third choice Clozapine

*Based on data obtained from the treatment of younger adults, olanzapine should be 
tried before moving to clozapine.20
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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 neurodevelopment 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 needs 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 
functions. 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 symp-
toms may prevent young people from accessing normative experiences that are criti-
cal for social, emotional, and cognitive development. Consistent with these 
detrimental effects, young people with anxiety disorders are, for example, three 
times more likely to have anxiety and depression in adult life compared to non-
anxious youths.5

Guidelines for the treatment of anxiety disorders in children and adolescents have 
been made available in the UK and the US. NICE guidelines focus on the treatment of 
social anxiety disorder in children and adolescents, suggesting the use of cognitive 
behavioural therapy and cautioning against the routine use of pharmacological treat-
ment for social anxiety in this age group.6 Guidelines from the American Academy of 
Child and Adolescent Psychiatry (AACAP) cover the treatment of all non-obsessive 
compulsive disorder (OCD), non-post-traumatic stress disorder (PTSD) anxiety disor-
ders7. AACAP guidelines suggest multimodal treatment including psycho-education, 
psychotherapy (e.g. a 12-session course of exposure-based CBT), and pharmacother-
apy. Drug treatment is endorsed for moderate-to-severe anxiety symptoms, when 
impairment makes participation in psychotherapy difficult, or when psychotherapy 
leads to only partial response.
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Prescribing for anxiety disorders in children and adolescents

Before prescribing

 ■ Exclude other diagnoses. Anxiety symptoms can be mimicked by a range of psychiatric 
disorders including depression (inattention, sleep problems), bipolar disorder 
(irritability, sleep problems, restlessness), oppositional-defiant disorder (irritability, 
oppositional behaviour), psychotic disorders (social withdrawal, restlessness), ADHD 
(inattention, restlessness), Asperger syndrome (social with drawal, poor social skills, 
repetitive behaviours and routines), and learning disabilities. They may also be 
mimicked by a range of endocrine (hyperthyroidism, hypoglycaemia, pheochro-
mocytoma), neurological (migraine, seizures, delirium, brain tumours), cardiovascular 
(cardiac arrhythmias), and respiratory (asthma) conditions and lead intoxication. 
Anxiety-like symptoms can be observed in response to several drugs and substances 
including anti-asthma medications, sympathomimetics, steroids, SSRIs, antipsychotics 
(akathisia), diet pills, cold medicines, caffeine and energy drinks.

 ■ Beware contraindications to SSRIs and potential interactions.
 ■ Measure baseline severity. 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). Measures of functional impairment including the Children’s Global 
Assessment Scale (CGAS) and the Clinical Global Impression scales (CGI)

 ■ 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 are the medications of choice for the treatment of anxiety disorders in children 
and adolescents. A Cochrane systematic review8 shows that there are seven short-
term RCTs (<16 weeks; n treatment = 453, n control = 389) testing the efficacy of 
SSRIs (fluoxetine, fluvoxamine, paroxetine, sertraline) on changes in impairment for 
anxiety disorders in young people (CGI-I), with an overall relative risk of response of 
2.38 [95% CI = 2.01–2.83] over placebo, number needed to treat (NNT) of 2–3, and 
no significant difference among SSRIs. The Childhood Anxiety Multimodal Study 
(CAMS) showed that monotherapy with sertraline (55% response) is as effective as 
CBT for anxiety (60% response) compared with placebo (24% response), and that 
combined therapy with sertraline and CBT is most likely to be successful (81% 
response).9 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. In 2004, the US FDA issued 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 adoles-
cents with depression rather than young people with anxiety.
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 ■ Venlafaxine was tested in two short-term RCTs (n treatment = 295, n control = 311) 
with an overall relative risk of response of 1.46 [95% CI = 1.25–1.71] over placebo 
(which was significantly lower than the overall effect of SSRIs; see above). Because of 
the different pharmacodynamic actions, venlafaxine could be considered a second-
line treatment when SSRIs are ineffective. The evidence base for this strategy in this 
group of patients is, however, non-existent.

 ■ The efficacy and safety of buspirone and mirtazapine in young people with anxiety 
disorders is not known, although open-label studies10,11 suggest that they might be 
effective in relieving anxiety symptoms.

 ■ Benzodiazepine use is not supported by controlled trials in children,12 and may 
lead to paradoxical disinhibition in some children. Nevertheless, benzodiazepine 
use  is at times considered in clinical practice to ‘potentiate’ therapeutic effect 
during  initial titration of SSRIs (or to mitigate adverse effects) and for rapid 
tranquillisation.

A summary of the medications and doses used in the treatment of anxiety disorders is 
shown in Table 5.4.

Table 5.4 Typical dosage of medications for treatment of anxiety disorders in 
children and adolescents

Medication Starting dose (mg) Dose range (mg)

SSRI

Sertraline 12.5–25 25–200 od

Fluoxetine 5–10 10–60 od

Fluvoxamine 12.5–25 50–200 (bd if >50)

Paroxetine 5–10 10–40 od

Citalopram* 5–10 10–40 od

SNRI

Venlafaxine ER 37.5 37.5–225 od

5-HT1A partial agonist

Buspirone* 5 tds 15–60 od

Tetracyclic

Mirtazapine* 7.5–15 7.5–30 at night

Benzodiazepine* (prn)

Clonazepam 0.25–0.5 –

Lorazepam 0.5–1 –

Always check dose with latest formal guidance, e.g. BNF for Children.
*Treatments not supported by RCT evidence.
bd, bis die (twice a day); ER, extended release; od, omni die (once a day); prn, pro re 
nata (as required); SNRI, selective noradrenaline reuptake inhibitor; SSRI, selective 
serotonin reuptake inhibitor; tds, ter die sumendus (three times a day).
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After prescribing

 ■ Acute phase
 ■ Start at low dose and titrate at regular (e.g. weekly) intervals.
 ■ Monitor response (e.g. RCADS, SCARED, MASC, CGAS, CGI-I) frequently and 
systematically.

 ■ Monitor side-effects. SSRIs are generally well tolerated during treatment for anxi-
ety disorders in young people. However, 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.

 ■ Therapeutic effect should start after 3–6 weeks of treatment but maximum 
effect  can take up to 12–16 weeks. It is important to communicate this to 
families.

 ■ If partial or non-response, consider accuracy of diagnosis, adequacy of medication 
trial, and compliance of patient.

 ■ To improve response, consider: adding CBT, changing medication (e.g. switch 
SSRIs, other classes), or combining medications (e.g. for co-morbidities, to treat 
side-effects, to potentiate action).

 ■ 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 
symptoms with age and learning, consider discontinuing treatment after a period of 
stable improvement. A trial off-medication 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 to minimise 
risk of withdrawal symptoms. Monitor closely for recurrence of symptoms/relapse 
and, if deterioration is noted, promptly restart medications.

Specific issues

Treatment of anxiety disorders in pre-school children must routinely focus on psycho-
therapy. In rare cases when a very young child has extreme ongoing symptoms and 
impairment, clinicians should reconsider diagnosis and case formulation, and reassess 
the adequacy of the psychotherapy trial. There are no RCTs of pharmacological inter-
ventions for anxiety in pre-school children but case reports suggest potential benefit 
of fluoxetine and buspirone.13

There has also been an interest in the role of pharmacological intervention to  augment 
the effect of exposure therapy in PTSD.14 An RCT showed that administration of 
d-cycloserine, a partial agonist of the N-methyl-D-aspartate (NMDA) receptor involved 
in fear learning and extinction, potentiates the therapeutic effect of psychotherapy in 
adults with social anxiety.15 No study has tested this effect in young people.
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Obsessive compulsive disorder in children and adolescents

The treatment of obsessive compulsive disorder (OCD) in children follows the same 
principles as in adults (see Chapter 4). Cognitive behavioural therapy is effective in this 
patient group and is the treatment of first choice1,2 although it may be combined with 
medication.3

Sertraline4–6 (from 6 years of age) and fluvoxamine (from 8 years of age) are the SSRIs 
licensed in the UK for the treatment of OCD in young people. Studies spanning 20 years 
have established the efficacy of SSRIs in the paediatric population in placebo-controlled 
trials. Fluoxetine, fluvoxamine, paroxetine, citalopram, escitalopram and sertraline 
have all been shown to be efficacious and safe in young people with OCD. Clomipramine 
is a tricyclic with strong serotonin reuptake inhibition activity, which has been shown 
to be consistently superior to SSRIs5 in the paediatric population (aged 6–18 years). 
Clomipramine therefore remains a useful drug for some individuals, although its side-
effect profile (sedation, dry mouth, potential for cardiac side-effects) tend to limit its 
use in this age group. As a consequence SSRIs generally remain the recommended first 
choice medication for children and young people with OCD. All SSRIs appear to be 
equally effective, although they have different pharmacokinetics and side-effects.5 
A  meta-analysis of 12 RCTs of pharmacotherapy against control, in young people 
(under 19 years of age) showed that medication is consistently significantly more effec-
tive than placebo, and that there is no evidence that there are any clinically relevant 
differences between SSRIs.5

Initiation of treatment with medication

Clomipramine and SSRIs show a similar slow and incremental effect on obsessions and 
compulsions from as early as 1–2 weeks after initiation and placebo-referenced improve-
ments continue for at least 24 weeks. Symptoms of depression show improvements in 
parallel with the OCD. In some cases, the effects can take several weeks to appear. In 
addition, the earliest signs of improvement may be apparent to an informant before the 
patient. In some instances improvements may take some months to become apparent. In 
light of this response profile, it is important to inform patients and their families about 
this, in addition to not feeling rushed to change medication because of only modest ini-
tial changes in symptoms. The use of an observer-rated quantitative measure such as the 
Children’s Yale-Brown Obsessive Compulsive Scale (CY-BOCS), may therefore be help-
ful to monitor progress in clinical settings. The British Association of Psychopharmacology 
suggest starting at the lowest dose known to be effective and waiting for up to 12 weeks 
before evaluating effectiveness.7 Upward dosage titration is recommended if there is 
insufficient clinical response. In clinical practice, a balance has to be struck between 
tolerability and the rate of dosage increase in busy clinical services.

Prescribing SSRIs in children

In 2004, the British Medicines and Healthcare product and Regulatory Authority 
agency (MHRA) cautioned against the use of SSRIs in children and young people, due 
to a possible increased risk of suicidal ideation.8 Subsequent reanalysis of SSRI use in 
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depressed adolescents showed a modest two-fold rise in suicidal ideation or behaviours. 
There were no completed suicides in over 4400 children and adolescents. Careful re-
analysis of treatment data highlights that SSRIs are clearly more efficacious in the OCD 
group of patients than they are in the treatment of moderate depressive episodes in 
children and young people. Investigators concluded that in 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 is that it tends not to spontane-
ously remit and has tremendous morbidity. Careful, judicious use of medication is 
therefore important in alleviating the considerable suffering caused by OCD in children 
and young people.

On occasion, medications (SSRIs) other than sertraline, fluvoxamine and clomi-
pramine may be used as ‘off-label’ preparations with the appropriate and suitable cau-
tion. Indeed, NICE guidance9 for the treatment of OCD recommends the use of SSRIs 
before use of clomipramine, due to the latter drug’s greater propensity for side-effects 
and need for cardiac monitoring. Factors guiding the choice of other medications may 
include issues such as the presence of other disorders (fluoxetine for OCD with co-
morbid depression); a good treatment response to a certain drug in other family mem-
bers; the presence of other disorders, as well as cost and availability. Some children find 
tablets or capsules hard to swallow and there are no licensed OCD preparations avail-
able in liquid form, although ‘off-label’ efficacious alternatives would include fluoxe-
tine and escitalopram.

NICE guidelines for the assessment and treatment of OCD

NICE published guidelines in 2005 on the evidence-based treatment options for OCD 
(and body dysmorphic disorder) for young people and adults. NICE recommends a 
‘stepped care’ model, with increasing intensity of treatment according to clinical sever-
ity and complexity.9 The assessment of the severity and impact of OCD can be aided by 
the use of the CY-BOCS questionnaire, both at baseline, and as a helpful monitoring 
tool.10

The summary treatment algorithm from the NICE guideline is shown in Figure 5.1.

CBT and medication in the treatment of childhood OCD

Medication has occasionally been used as initial treatment where there is no CBT avail-
able, or if the child is unable or unwilling to engage in CBT. Studies now show convinc-
ingly that CBT is superior to placebo and that that efforts should be made to try and 
ensure access to a suitably experienced CBT practitioner. On occasion, medication may 
be commenced before starting CBT, for instance in the context of significant co-morbid 
anxiety or depressed mood. Medication may also be indicated in those whose capacity 
to access CBT is limited by learning disabilities, although every attempt should be made 
to modify CBT protocols for such children.

The principle study that directly compared the efficacy of CBT, sertraline, and their 
combination, in children and adolescents, concluded that children with OCD should 
begin treatment with CBT alone or CBT plus an SSRI.2
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Treatment of refractory OCD in children

Evidence from randomised trials suggests that up to three-quarters of medicated 
patients make an adequate response to treatment. Roughly one-quarter of children 
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 ERP. These children should be reassessed, clarifying compliance, and ensuring 
that co-morbidity is not being missed. These children should usually have additional 
trials of at least one other SSRI. Research suggests that approximately 40% respond to 
a second SSRI.12 Following this, if the response is limited, a child should usually be 
referred to a specialist centre. Trials of clomipramine may be considered and/or 
 augmentation with a low dose of risperidone.11,13 Research hints at the fact that using a 
medication with a different method of action such as risperidone or clomipramine may 
benefit patients who have failed to respond to two adequate SSRI trials. There is 
 evidence that antipsychotic augmentation, as an ‘off-label’ therapy, can benefit patients 
whose response to treatment has been inadequate despite at least 3 months of maxi-
mal tolerated SSRI. Unfortunately, only one-third of treatment-resistant adult cases 

Figure 5.1 Treatment options for children and young people with OCD. CBT, cognitive behavioural therapy; 
ERP, exposure and response prevention; SSRI, selective serotonin reuptake inhibitor. Adapted from NICE guidance9 
and reproduced from Heyman et al.11 with permission from BMJ Publishing Group Ltd. 
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showed a meaningful response to this augmentation strategy. The data would  therefore 
suggest that caution should be exercised when augmenting treatment packages for 
OCD in children and young people. Often children whose OCD has been difficult to 
treat have co-morbidities such as autism spectrum disorder, ADHD, or tic disorders. 
The response to medication can be differentially affected by these co-morbidities. For 
instance, cases with tic disorders may benefit somewhat more from augmentation with 
second-generation antipsychotics. Careful clinical review and reformulation is impor-
tant in OCD treatment resistance. The impact of co-morbidities and wider  psychosocial 
factors need to be considered for their impact on the treatment response overall.

Neither ketamine14 nor riluzole15 are effective in refractory childhood OCD.

Duration of treatment and long-term follow-up

Untreated OCD tends to run a chronic course. A series of adult studies have shown that 
discontinuation of medication tends to result in symptomatic relapse. Some authors 
have suggested that those with co-morbidities are at the greatest risk of relapse. Given 
that studies frequently exclude cases with additional co-morbidities, it is likely that the 
relapse rates have been underestimated. NICE guidelines recommend that if a young 
person has responded to medication, treatment should continue for at least 6 months 
after remission. Clinical experience would 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. The role of maintenance 
CBT and medication is under increasing scrutiny. Both appear to offer promise in 
maintaining gains made after initial treatment. It is important that throughout 
childhood, adolescence and into adult life, the individual with OCD should have access 
to health-care professionals, treatment opportunities and other support as needed, and 
NICE recommends that if relapse occurs, people with OCD should be seen as soon as 
possible rather than placed on a routine waiting list.
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Post-traumatic stress disorder in children and adolescents

Diagnostic issues

Traumatic events and post-traumatic stress disorder (PTSD) are common in young 
 people. One in four children experiences traumatic events1 and nearly 1 in 10 children 
develops PTSD2 before the age of 18. The prevalence of PTSD in adolescents is 4% in 
males and 6% in females from the general population,3 and could be as high as 30% 
in young people attending emergency departments. Furthermore, young people with 
significant PTSD symptoms, but sub-threshold criteria for diagnosis, may show similar 
impairment and distress to children and adolescents with a diagnosis of PTSD and thus 
require treatment.4 Response to trauma may also involve other anxiety disorders, 
depression, self-harm, aggression, and substance abuse.

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. However, 
in children, re-experiencing may not be reported in the form of distressing visual 
flashbacks, but rather could be noted as compulsive repetition of aspects of trauma in 
play, drawings, or verbalisation, or as nightmares. Furthermore, certain types of 
avoidance (sense of a foreshortened future, inability to recall important aspects of the 
event) may not be detectable because of insufficient abilities with abstract cognition or 
verbal expression. In adolescents, PTSD symptoms are often associated with, and may 
be masked by, impulsive and aggressive behaviours.5,6 Because of the varied clinical 
manifestations, the assessment and treatment of PTSD in children and adolescents 
needs to be undertaken by clinicians who can appreciate developmental variations in 
the presentation of symptoms.

Clinical guidance

Guidelines for treatment of PTSD in children and adolescents are available in the UK 
and the US. NICE guidelines advise that treatment should be 12-sessions of trauma-
focused CBT for PTSD resulting from a single event (longer for chronic or recurrent 
events) and discourage routine prescription of medications.7 Guidelines by the American 
Academy of Child and Adolescent Psychiatry (AACAP) recommend trauma-focused 
CBT as first-line treatment for young people with PTSD and use of pharma cotherapy 
if the child’s symptom severity, lack of response, or co-morbidity suggest need for addi-
tional interventions.8 The AACAP guidelines discuss SSRIs treatment, but also treat-
ment with anti-adrenergic and second-generation antipsychotic medications.

Prescribing for anxiety disorders in young people

Before prescribing

 ■ Exclude other diagnoses. (See section on ‘Anxiety disorders in children and adoles-
cents’ earlier in this chapter.)

 ■ Beware contraindication to SSRIs and potential interactions.



380 The Maudsley Prescribing Guidelines in Psychiatry

C
h

a
pt

er
 5

 ■ Measure baseline severity. Structured interviews including the Anxiety Disorders 
Interview Schedule (ADIS) and the Kiddie-Schedule for Affective Disorders and 
Schizophrenia (Kiddie-SADS). Questionnaires, including the Child PTSD Symptom 
Scale (CPSS) and the UCLA Posttraumatic Stress Disorder Reaction Index. Measures 
of functional impairment including the Children’s Global Assessment Scale (CGAS) 
and the Clinical Global Impression scales (CGI).

 ■ Obtain consent. (See section on ‘Anxiety disorders in children and adolescents’ earlier 
in this chapter.)

What to prescribe

 ■ SSRIs have shown only minimal evidence of clinical efficacy for the treatment of 
PTSD in children and adolescents, despite their efficacy in adults.9 A small 12-week 
RCT of add-on sertraline (n = 11) to routine TF-CBT treatment showed only marginal 
benefit of pharmacological treatment over TF-CBT and placebo (n = 11), which was 
not statistically significant.10 A larger 10-week RCT with flexibly dosed sertraline 
(n treated = 67; n placebo = 64) failed to detect a benefit over placebo.11 A small (n = 8) 
open-label study suggests potential efficacy of citalopram.12 It is possible that SSRIs 
may be more effective for the treatment of PTSD in young people in the presence of 
co-morbid major depressive episode, anxiety disorders, and OCD, although the 
 evidence base for this is minimal.

 ■ Anti-adrenergic medications have been studied for the treatment of PTSD in young 
people because of the evidence of noradrenergic hyperactivity in PTSD13,14 and the 
suggestive evidence of efficacy in adults.15 Clonidine is an α2-adrenergic agonist that 
reduces norepinephrine release. Clonidine is used ‘off-label’ in several paediatric 
 conditions and an open-label trial (n = 7) in children showed that clonidine can 
improve PTSD symptoms, in particular re-living symptoms.16 Guanfacine is also an 
α2-adrenergic agonist. A case study suggested that guanfacine can improve PTSD 
symptoms, again particularly re-living symptoms, in young people.17 The most com-
mon side-effects of α2-adrenergic agonist are dry mouth and dizziness. Blood pressure 
should be monitored regularly and discontinuation should be slow to avoid rebound 
hypertension. Prazosin is an α1-adrenergic antagonist that reduces the post-synaptic 
effect of norepinephrine. Evidence in children and adolescents is limited to case 
reports which showed improvement of PTSD symptoms.18 Prazosin should be titrated 
slowly (e.g. 1 mg/week) and blood pressure (risk of orthostatic hypotension) should 
be carefully monitored, particularly early in treatment. Propranolol is a β-antagonist 
that reduces the post-synaptic effect of norepinephrine. In a on-off-on study, pro-
pranolol was shown to improve PTSD in children and adolescents.19 The most com-
mon side-effects include hypotension, bradycardia, dizziness, and bronchospasm. 
Blood pressure should be monitored regularly during titration.

 ■ Second-generation antipsychotics have been studied for treatment of PTSD in chil-
dren and adolescents based on the role of dopamine in various aspects of fear condi-
tioning20 and on the efficacy of risperidone, olanzapine, aripiprazole (either as 
monotherapy or as adjunctive to SSRI therapy) on PTSD in adults.15,21 Evidence in 
children and adolescents is limited to case series and case studies with risperidone22 
and quetiapine,23 which showed positive results.
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 ■ Mood stabilisers have been studied for the treatment of PTSD in adults, generally 
adjunctively in combination with SSRIs, and have been found to be effective.15 The 
literature in children and adolescents is limited to one open-label study (n = 28) with 
carbamazepine24 and one open-label study (n = 12) with valproate semisodium25 that 
showed positive results.

A summary of the medications and doses used in the treatment of PTSD is shown in 
Table 5.5.

After prescribing

 ■ Acute phase
 ■ Start at low dose and titrate at regular (e.g. weekly) intervals.
 ■ Monitor response (e.g. CPSS, CGAS, CGI-I) frequently and systematically.
 ■ Monitor side-effects.
 ■ If partial or non-response, consider (1) accuracy of diagnosis, (2) adequacy of medi-
cation trial, and (3) compliance of patient.

 ■ Maintenance phase
 ■ Monitor response and side-effects regularly.

 ■ Discontinuation phase
 ■ Consider discontinuing treatment after a period of stable improvement.
 ■ A trial off medication should be started at a period of low stress/demands.

Table 5.5 Typical dosage of medications for the treatment of PTSD in children and adolescents. 
These clinical guidelines are based on less than robust research evidence (e.g. case series) in 
children and adolescents and on extrapolation of data from adult trials

Medication Starting dose (mg) Dose range (mg)

SSRI

Sertraline 12.5–25 50–200 od

Citalopram 5–10 10–40 od

Anti-Adrenergic

Clonidine 0.05 nocte 0.1–0.2 nocte

Guanfacine 0.5 bd 1–3 nocte

Prazosin 1 nocte 2–4 nocte

Propranolol 10 tds 40–80/day

Second-generation 
antipsychotics

Risperidone 0.5 0.5–1 od

Quetiapine 25–50 50–200 od (at night)

Always check dose against latest formal guidance, e.g. BNF for Children.
bd, bis die (twice a day); nocte, at night; od, omni die (once a day); tds, ter die sumendus 
(three times a day).
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 ■ Discontinuation should also be considered if the medication is no longer working 
or the side-effects are too severe.

 ■ Taper medications slowly to minimise risk of withdrawal symptoms.
 ■ Monitor closely for recurrence of symptoms/relapse.

Specific issues

Treatment of PTSD in pre-school children must routinely focus on psychotherapy with 
either child–parent psychotherapy (CPP) or pre-school CBT. Pharmacological treatment 
of PTSD in pre-school children is not recommended.26

There has been an interest in preventive psychopharmacological interventions in the 
aftermath of trauma exposure, based on the findings that arousal and noradrenergic 
hyperactivity may promote consolidation of trauma memories.27 After initial positive 
results with the use of propranolol,28 subsequent larger studies and also studies in chil-
dren and adolescents29 failed to detect significant protective effects. Morphine has a 
similar ability to inhibit noradrenergic activity, and studies in children and adolescents30 
and adults31 suggest that morphine use after trauma might be effective in preventing 
development of PTSD. These findings require replication and morphine should not be 
used to prevent PTSD in routine clinical practice.

There has also been an interest in the role of pharmacological intervention to aug-
ment the effect of exposure therapy in PTSD.32 An RCT showed that administration of 
d-cycloserine, a partial agonist of the NMDA receptor involved in fear learning and 
extinction, potentiate the therapeutic effect of psychotherapy in adults with PTSD.33 No 
study has tested this effect in children and adolescents.
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Attention deficit hyperactivity disorder

ADHD in Children

 ■ A diagnosis of attention deficit hyperactivity disorder (ADHD) should be made only 
after a comprehensive assessment by a specialist – usually, a child psychiatrist or a 
paediatrician 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; in mild-to-moderate cases the first treatments are usually behaviour therapy 
and education; medication is indicated as first-line therapy only in severe cases (e.g. 
those diagnosed as hyperkinetic disorder), and as second-line when psychological 
approaches have not been successful within a reasonable time (e.g. 8 weeks) or are 
inappropriate.

 ■ Methylphenidate is usually the first choice of drug when a drug is indicated. It is a 
central nervous stimulant with a large evidence base from trials. Adverse effects 
include insomnia, anorexia, raised blood pressure and growth deceleration, which can 
usually be managed by symptomatic management and/or dose reduction (see Box 5.3).

 ■ Dexamfetamine is an alternative central nervous system (CNS) stimulant; effects 
and adverse reactions are broadly similar to methylphenidate, but there is much 

Box 5.3 NICE guidance: summary of treatment for attention deficit hyperactivity disorder19

 ■ Drug treatment should only be initiated by a specialist and only after comprehensive 
assessment of mental and physical health and social influences.

 ■ For cases with moderate (or lesser) degrees of severity, psychological interventions are 
recommended as initial therapy, with medication subsequently if still required.

 ■ For severe cases (i.e. those with pervasive impairment from their ADHD), medication will 
usually be the first-line treatment.

 ■ Methylphenidate, dexamfetamine and atomoxetine are recommended within their licensed 
indications.

 ■ Methylphenidate is usually first choice of medication, but decision should include considera-
tion of:

 ■ co-morbid conditions (tics, Tourette’s syndrome, epilepsy)
 ■ tolerability and adverse effects
 ■ convenience of dosing
 ■ potential for diversion
 ■ patient/parent preference.

 ■ If using methylphenidate, consider modified-release preparations (convenience of single-day 
dosage, improving adherence, reducing stigma, acceptability to schools); or multiple doses 
of immediate-release (greater flexibility in controlling time-course of action, closer initial 
titration).

 ■ Where more than one agent is considered suitable, the product with the lowest cost should be 
prescribed.

 ■ Monitoring should include measurement of height and weight (with entry on growth charts) 
and recording of blood pressure and heart rate.
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less evidence on efficacy and safety than exists for methylphenidate, and it plays 
a  part in illegal drug taking. Both methylphenidate and dexamfetamine are 
Controlled Drugs; prescriptions should be written appropriately and for not more 
than 28 days.

 ■ Lisdexamfetamine is a ‘prodrug’; the dexamfetamine is complexed with the  aminoacid 
lysine and in this form is inactive. It is gradually 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 randomised 
controlled trials have established it as superior to placebo in children2,3 and 
 adolescents.4 Effect size from preliminary research appears to be at least as great as 
that of Oros-methylphenidate3 and it seems to have a similar range of adverse effects.5 
Long-term data suggest that it can be considered as an alternative to extended-release 
methylphenidate.6

 ■ Atomoxetine7–10 is a suitable first-line alternative. It may be particularly useful for 
children who do not respond to stimulants or whose medication cannot be adminis-
tered during the day. It may also be suitable 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 liver disease emerging and advised of the possible features that they 
might notice.

 ■ Third-line drugs include clonidine11 and tricyclic antidepressants.12 Very few children 
should receive these drugs for ADHD alone. There is some evidence supporting the 
efficacy of carbamazepine13 and bupropion. There is no evidence to support the use of 
second-generation antipsychotics14 for ADHD symptoms, but risperidone may be 
helpful in reducing severe coexistent levels of aggression and agitation, especially in 
those with moderate learning disability.15 Modafanil appears to be effective16 but has 
not been compared with standard treatments and its safety is not established. 
Guanfacine is approved in the USA17 but at present in the UK only for Phase 3 trials.

 ■ Co-morbid psychiatric illness is common in ADHD children. Stimulants are often 
helpful overall12 but are unlikely to be appropriate for children who have a psychotic 
illness and problems with substance misuse should be managed in their own right 
before considering ADHD treatment.18

 ■ Once stimulant treatment has been established, it is appropriate for repeat prescrip-
tions to be supplied through general practitioners.19

ADHD in adults

Adult ADHD is recognised by both ICD-10 and DSM-V, and NICE guidance regards 
the first-line treatment as medication, following the same principles as for drug treat-
ment in children.

 ■ At least 25% of ADHD children will still have symptoms at the age of 30. It is appro-
priate to continue treatment started in childhood in adults whose symptoms remain 
disabling.
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 ■ A new diagnosis of ADHD in an adult should only be made after a comprehensive 
assessment, including information from other informants and where possible from 
adults who knew the patient as a child.

 ■ The prevalence of substance misuse and antisocial personality disorder are high in 
adults whose ADHD was not recognised in childhood.20 Methylphenidate can be 
effective in this population,21 but caution is appropriate in prescribing and 
monitoring.

 ■ Methylphenidate is usually the first choice of medication. Atomoxetine is also effec-
tive22 and is the only medication licensed for use in adults – and then only when treat-
ment was initiated before the age of 18 years. Monitoring for symptoms of liver 
dysfunction and suicidal thinking is advised.
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Prescribing in attention deficit hyperactivity disorder

See Table 5.6 for prescribing in ADHD.
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Autism spectrum disorders

Autism spectrum disorders (ASD) are conditions characterised by core deficits in three 
areas of development (domains); language, social interaction and behaviour 
(stereotypies and/or restricted and unusual patterns of interests). The autism spectrum 
comprises autism, Asperger’s syndrome and pervasive developmental disorders-not 
otherwise specified (PDD-NOS) and are categorised under pervasive developmental 
disorders (PDD) in ICD 10. Rett’s syndrome and childhood disintegrative disorder 
are  also categorised under PDD in the ICD, though they are aetiologically distinct, 
with different characteristics and outcomes from ASD. The focus of this section is on 
treatments for ASD.

Diagnosis of ASD is straightforward. There are a range of well validated instruments 
for history taking from parents/guardians and objective assessment of the individual in 
question. However, the heterogeneity of problems seen within ASD makes detailed clin-
ical assessment essential. Often the greatest diagnostic difficulty occurs at the milder 
end of the spectrum. It is important to evaluate any co-morbid neurodevelopmental, 
medical and psychiatric disorders that may complicate the symptom profile. These 
include mental retardation, attention deficit hyperactivity disorder (ADHD), epilepsy, 
anxiety, obsessive-compulsive and mood disorders, sleep disturbance, self-harm, irrita-
bility and aggression towards others.

Pharmacotherapies are commonly used in individuals with ASD as adjuncts to psy-
chological interventions and there are now several published reports describing con-
trolled and open-label clinical trials. The bulk of the evidence to date is for the efficacy 
of risperidone, methylphenidate and some selective reuptake inhibitors in the treatment 
of problem behaviours or co-existing disorders in ASD. Preliminary controlled trials of 
sodium valproate, atomoxetine and aripiprazole are promising. There is a potential role 
for α2-agonists, cholinergic agents, glutamatergic agents and oxytocin and these require 
further investigation.1

Currently there is no single medication for ASD that alleviates symptoms in all three 
domains. Targeting pharmacological interventions at problem behaviours and the level 
of impairment these cause, is essential. Such interventions should always be considered 
to be individual treatment trials. The efficacy and adverse effects associated with phar-
macotherapy should be systematically monitored, bearing in mind that individuals with 
ASD often have impaired communication. Standardised behaviour ratings scales and 
adverse effect checklists are an essential tool in monitoring progress.2 A very wide range 
of pharmacological interventions have been studied in autism (both allopathic and 
‘alternative’) but few are well supported.3

Pharmacological treatment of core symptoms of ASD

Restricted repetitive behaviours and interests domain

Restricted repetitive behaviours and interests (RRBI) behaviours are distressing and 
disruptive to functioning and therefore an important treatment target to improve over-
all outcomes in ASD.4 Behavioural therapies should be used as a first line but some 
behaviours can be difficult to manage. When these are severe, with significant impact 
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on educational and social performance, and/or pose risks to others and/or self, then 
pharmacological treatment should be considered.

SSRIs have become the most the most widely prescribed medications to treat RRBIs 
in paediatric ASD populations. The evidence supporting the effectiveness of SSRIs in 
ameliorating these symptoms remains limited with the bulk of reports being from 
 single case-studies and open-label trials with only a few RCTs published to date.5–7 The 
SSRIs that have been studied include fluoxetine, fluvoxamine, sertraline, citalopram 
and escitalopram. While side-effects have generally been considered to be mild, 
increased activation and agitation occurred in some subjects. The current available 
literature reports inconsistent benefit from SSRIs and there remains uncertainty about 
the optimal dose regime, which may be lower than those used for treatment of depres-
sion in typically developing individuals.8,9 The mean dose of fluoxetine has been 
approximately 10 mg per day, starting with 2.5 mg (see Box 5.5). Note that a recent 
Cochrane review found ‘no evidence of effect of SSRIs in children and emerging evi-
dence of harm’.10

Other potential pharmacological treatments include second-generation antipsychot-
ics,11 anticonvulsants12 and the neuropeptide, oxytocin.13 Research with respect to risp-
eridone indicates that it is effective in reducing repetitive behaviours in children who 
have high levels of irritability or aggression.14 Reductions in core repetitive behaviours 
have also been reported.11,15,16

Social and communication impairment domain

Currently, no drug has been consistently shown to improve the core social and com-
munication impairments in ASD. Risperidone may have a secondary effect through 
improvement in irritability.17 Glutamatergic drugs and oxytocin are currently the most 
promising.18

Pharmacological treatment of co-morbid problem behaviours in ASD

Inattention, over activity and impulsiveness in ASD (symptoms of ADHD)

Children with ASD have high rates of inattention, over activity and impulsiveness.19 
Adequate numbers of controlled trials of pharmacotherapy to treat these symptoms in 
children with ASD are lacking.20 The largest controlled trial to date has been with 
methylphenidate and conducted by the Research Units on Paediatric Psychopharmaco-
logy (RUPP) Autism Network.21,22 In a previous retrospective and prospective study of 
children with ASD, Santosh and colleagues23 reported positive benefits of treatment 
with methylphenidate. In general, methylphenidate produces highly variable responses 
in children with ASD and ADHD symptoms. These responses range from a marked 
improvement with few side-effects through to poor response and/or problematic side-
effects. Although there has recently been a slight shift in reporting positive effects of 
methylphenidate on ADHD symptoms in children with ASD, it is widely accepted that 
the efficacy in this group is limited and that adverse side-effects are more commonly 
reported compared to children with ADHD alone.1,24,25 However, where ADHD 
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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 likelihood of response 
and the potential side-effects and to proceed with low initial does (~0.125 mg/kg three 
times daily) increasing with small increments. Treatment should be stopped immediately 
if behaviour deteriorates or there are unacceptable side-effects.

Atomoxetine is a noradrenergic reuptake inhibitor that has been licensed to treat 
ADHD. There is preliminary evidence from small open-label trials that it may be useful 
in children with ASD but large scale RCTs are awaited.26 A recent review has suggested 
that atomoxetine is more effective in individuals with milder ASD symptoms.27 Whilst 
the number of open label and RCTs is increasing, the evidence of benefit across the 
severity of ASD spectrum remains conflicting.1

There is some evidence from controlled studies for risperidone and α2-agonists 
 (clonidine and guanfacine) however there is little or no evidence in favour of SSRIs, 
venlafaxine benzodiazepines or anticonvulsant mood stabilisers.28

Irritability (aggression, self-injurious behaviour, tantrums)

Aggression to others and self is a common problem behaviour in ASD. Although behav-
ioural and environment approaches are recommended as first-line treatments, more 
severe and dangerous behaviours usually necessitate pharmacological intervention.29 
Duration of recommended treatment is difficult to derive from published evidence but 
treatment appears to be beneficial for up to 6–12 months.30 Efforts to reduce and pos-
sibly discontinue such treatment at the end of this period should be strongly 
considered.29,30

Second-generation antipsychotics are the first-line pharmacological treatment for 
children and adolescents with ASD and associated irritability.30–32 The first licensed in 
children is risperidone.33,34 Treatment of irritability in adults with ASD is reported in a 
placebo-controlled trial to respond in a similar way.35 Though side-effects such as 
weight-gain, increased appetite and somnolence can be problematic,36–39 an adverse 
impact on cognitive performance has not been found after up to 8 weeks of treatment.40 
See Box 5.4 for the Medicines and Healthcare Regulatory Agency (MHRA) recom-
mended dosages for risperidone.

Aripiprazole is the other FDA-approved second-generation antipsychotic for use in 
children and adolescents with ASD.41 A recent review and meta-analysis of short-term 
(8 weeks) aripiprazole in the treatment of irritability in ASD children aged 6–17 years42 
found there to be a significant reduction in irritability with a moderate effect size, when 
compared with placebo. A more recent Cochrane review43 concludes that whilst ari-
piprazole may be beneficial in managing irritability, hyperactivity and stereotypies in 
children with ASD, it is not without side-effects which include weight gain, sedation, 
sialorrhoea and EPS. The usual recommended clinical dose for maintenance is between 
5 and 15 mg daily.30

The effectiveness of other SGAs such as olanzapine and ziprasidone has not been 
tested in adequately powered RCTs. Available data suggest that mood stabilisers and 
anticonvulsants may not be as effective as SGAs for the treatment of irritability in 
ASD.44 Limited data support the combination of risperidone and topiramate being bet-
ter than risperidone alone.1,45
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Sleep disturbance

Children with ASD have significant sleep problems46 and there are a range of behav-
ioural and pharmacological treatments available for this group. It is essential to under-
stand the aetiology of the sleep problem before embarking on a course of treatment. 
Typical sleep problems in this group are sleep-onset insomnia, sleep-maintenance insom-
nia, and irregularities of the sleep–wake cycle, including early morning awakening. 
Abnormalities in the melatonin system have recently received much attention.47

Melatonin, has been shown in 17 studies to be beneficial in children with ASD.48 
More recent RCTs continue to show promising results, although larger RCTs are 
needed.1,30 Doses range from 1 mg to 10 mg. Melatonin is usually very well tolerated. 
General seizures did not recur in children who were seizure free nor increase in those 
with epilepsy.49 See section on ‘Melatonin in the treatment of insomnia in children and 
adolescents’ later in this chapter.

Risperidone may benefit sleep difficulties in those with extreme irritability. In the 
anxious or depressed child, antidepressants may be beneficial. Insomnia due to hypera-
rousal may benefit from clonidine or clonazepam.50

Pathologic aggression in children and adolescents with ASD

Children and adolescents with psychiatric illness, like adults, may display pathologic 
aggression (PA) that is destructive, severe, chronic, and unresponsive to psychosocial 
and psychopharmacological treatment of their underlying condition(s) and psychoso-
cial interventions specifically targeting their aggression. For this subset of young people 
with persistent aggression, pharmacotherapy may be an appropriate treatment option 
to optimise their functioning. It is important to understand what drives the aggressive 
behaviour and to intervene appropriately. This topic is reviewed by Barzman and 
Findling.51 In general, the use of pharmacological intervention for pathologic aggression 
should only be considered when (1) the underlying condition is adequately treated, (2) 
any current treatments are not contributing and (3) all other psychological and behav-
ioural treatment options fail to ensure the safety and optimal functioning of the child or 
young person. With respect to co-morbid psychiatric illness, the most common primary 
diagnoses include bipolar disorders and psychotic illness. Learning disability is also 
common.

There is most evidence supporting the use of risperidone in aggressive behaviour.52–54 
There are fewer data for olanzapine, quetiapine, aripiprazole and clozapine. Risperidone 
can cause significant extrapyramidal side-effects in young people and like almost all 
SGAs can cause considerable weight gain, metabolic (hyperglycaemia) and hormonal 
(hyperprolactinaemia) imbalance. Weight gain is usually worse in children than in 
adults.55 A more recent systematic review56 highlights the importance of careful safety 
monitoring of SGAs used in children and adolescents and provides evidence based 
guidance on effectiveness and safety monitoring practice.

Controlled studies support the use of mood stabilisers such as lithium57,58 and sodium 
valproate59 as being effective in the treatment of persistent aggression in children and 
adolescents.

There are no controlled trials of pharmacological treatments in children younger 
than 5 years of age.
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Use of risperidone in children and adolescents

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 side-effects. A suita-
ble regime is outlined in Box 5.5.

Box 5.4 MHRA guidance for risperidone prescribing in children and adolescents60 

Risperidone is indicated for the treatment of autism in children (aged 5 and over) and 
adolescents. The dosage of risperidone should be individualised according to the response of  
the patient.

Doses of risperidone in paediatric patients with ASD (by total mg/day)

Weight  
categories

Days 1–3 Days 4–14+ Increments if dose 
increases are needed

Dose range

<20 kg 0.25 mg 0.5 mg +0.25 mg
at ≥2 week intervals

0.5 mg–1.5 mg

≥20 kg 0.5 mg 1.0 mg +0.5 mg
at ≥2 week intervals

1.0 mg–2.5 mg*

*Subjects weighing >45 kg may require higher doses: maximum dose studied was 3.5 mg/day.

For prescribers preferring to dose on a mg/kg/day basis the following guidance is provided.

Doses of risperidone in paediatric patients with ASD (by mg/kg/day)

Weight 
categories

Days 1–3 Days 4–14+ Increments if dose 
increases are needed

Dose range

All 0.01 mg/
kg/day

0.02 mg/kg/
day

+0.01 mg/kg/day
at ≥2 week intervals

0.2 mg/kg/day 
–0.06 mg/kg/day

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, and the long-term safety of 
risperidone in children and adolescents with ASD remains to be fully determined.
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Tics and Tourette’s syndrome

Transient tics occur in 5–20% of children. Tourette’s syndrome (TS) occurs in about 1% 
of children and is defined by persistent motor and vocal tics. As many as 65% of indi-
viduals with TS will have no, or only very mild, tics in 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 2–3 times more common in boys 
than girls.1

Detection and treatment of co-morbidity

Co-morbid OCD, attention deficit hyperactivity disorder, 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.2 These co-morbid conditions 
are usually treated first before assessing the level of disability caused by the tics.3

Education and behavioural treatments

Most people with tics do not require pharmacological treatment; education for the 
individual with tics, their family and the people they interact with, especially schools, is 
crucial. Treatment aimed primarily at reducing tics is warranted if they cause distress to 
the patient or are functionally disabling. There has been a resurgence of interest in 
behavioural programs, and a recent randomised controlled trial of a comprehensive 
behavioural intervention achieved an effect-size of 0.68 which is comparable with the 
effect sizes achieved with medication for tics.4 Habit reversal and exposure and response 
prevention are the behavioural treatments of choice.5

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, 
 randomised studies may include patients that 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 co-morbid psychiatric illness. It can be difficult to 
disentangle any direct effect on tics from an effect on the co-morbid 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 and around 50% report benefit from these.6

 ■ The placebo effect in clinical trials of tic disorders is not as large as previously 
thought.7

Most of the published literature concerns children and adolescents.
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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 the placebo.8 
Other studies have shown more substantial reductions in tics.9–12 Guanfacine has been 
shown to lead to a 30% reduction in tic-rating-scale scores.13 In the UK, only clonidine 
is readily available. Therapeutic doses of clonidine are in the order of 3–5 μg/kg, and the 
dose should be built up gradually. Main side-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.

Antipsychotics

Adverse effects of antipsychotics may outweigh beneficial effects in the treatment of tics 
and so it is recommended that clonidine is tried first. Antipsychotics may however be 
more effective than clonidine in alleviating tics in some individuals.

A number of first-generation antipsychotics have been used in TS.14 In a recent 
Cochrane review, pimozide demonstrated robust efficacy in a meta analysis of six tri-
als.15 In these trials, pimozide was compared with haloperidol (one trial), placebo (one 
trial), haloperidol and placebo (two trials) and risperidone (two trials) and was found 
to be more effective than placebo, as effective as risperidone and slightly less effective 
than haloperidol in reducing tics. It was associated with fewer adverse reactions com-
pared with haloperidol but did not differ from risperidone in that respect. ECG moni-
toring is essential for pimozide and haloperidol. Haloperidol is often poorly tolerated. 
Given their side-effect profile, most authors recommend the use of second-generation 
rather than first-generation antipsychotics in the treatment of TS.14

Recent studies are suggestive that aripiprazole is an effective and well tolerated 
treatment of children with TS (and also tics16). A 10-week multicentre double-blind 
randomised placebo-controlled trial (n = 61) demonstrated the efficacy of aripiprazole 
in tic reduction in TS. Aripiprazole treatment was associated with significantly 
decreased serum prolactin concentration, increased mean body weight (by 1.6 kg), 
body mass index, and waist circumference.17 Several case series are also in support 
of  the use of aripiprazole.18–21 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 sugar which did 
not plateau from 12 to 24 months, aripiprazole treatment was associated with 
increased cholesterolaemia and both medications were associated with increased 
triglyceridaemia.22

Risperidone has, in addition to the studies mentioned above, also been shown to be 
more effective than placebo in a small (n = 34), randomised study.23 Fatigue and 
increased appetite were problematic in the risperidone arm and a mean weight gain of 
2.8 kg over 8 weeks was reported. A small double-blind crossover study suggested that 
olanzapine24 may be more effective than pimozide. One small randomised, controlled 
trial found risperidone and clonidine to be equally effective.25 Sulpiride has been shown 
to be effective and relatively well tolerated,26 as has ziprasidone.27 Open studies support 
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the efficacy of quetiapine28 and olanzapine.29,30 One very small crossover study (n = 7) 
found no effect for clozapine.31

Overall, metabolic side-effects and weight gain are common with second-generation 
antipsychotics so benefit/risk ratios need careful discussion.14

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.32 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.33 
These benefits 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 pro re nata (prn)use 
may be appropriate. Pergolide (a D1-D2-D3 agonist) given in low dose significantly 
reduced tics in a double-blind, placebo-controlled, crossover study in children and 
adolescents.34 Side-effects included sedation, dizziness, nausea and irritability. 
Pergolide was also evaluated in a randomised trial in children and adolescents with 
chronic tics and TS, and showed significant tic reduction compared with placebo.35 
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.36 A small ran-
domised controlled trial has shown significant advantages for metoclopramide over 
placebo37 and for topiramate over placebo.38 A recent meta-analysis identified 14 
randomised controlled trials (all from China) comparing topiramate with haloperidol 
or tiapride. It concluded that due to the overall low quality of the study designs, 
there  is not enough evidence to support the routine use of topiramate in clinical 
practice.39

Case reports or case series describing positive effects for ondansetron,40 clomifene,41 
tramadol,42 ketanserin,43 cyproterone,44 levetiracetam45 and cannabis46 have been pub-
lished. A recent Cochrane Review of cannabinoids concluded that there was little if any 
current evidence for efficacy.47 Tetrabenazine may be useful as an add-on treatment.48 
Many other drugs have been reported to be effective in single case reports. Patients in 
these reports all had co-morbid 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.14

There may be a sub-group of children who develop tics/and or OCD in associa-
tion  with streptococcal infection. This group has been given the acronym 
PANDAS  (Paediatric Autoimmune Neuropsychiatric Disorder Associated with 
Streptococcus).49 This is thought to be an autoimmune-mediated effect, and there 
have been trials of immunomodulatory therapy in these children. However, current 
clinical consensus is that tics or OCD should be treated in the usual way unless a child 
is part of a research trial. A normal course of antibiotic treatment should be given for 
any identified active infection (e.g. Strep sore throat) in a child who presents acutely 
with new onset tics and/or OCD.
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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.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 are a wide variety of unlicensed fast-release, slow-release and liquid prepara-
tions of melatonin. Many products rely on food-grade rather than pharmaceutical 
grade melatonin and some are very expensive. BioMelatonin is an immediate-release 
melatonin preparation of pharmaceutical grade which is soluble in water and so obvi-
ates the need for expensive liquid preparations. A prolonged release formulation of 
melatonin (Circadin) was licensed in the UK in April 2008 as a short-term treatment of 
insomnia in patients over 55 years of age. It has not been evaluated in children. Many 
children are unable to swallow tablets and use in this population will be ‘off-label’. 
Despite these limitations the MHRA recommends prescription of this licensed formula-
tion where possible.3 Lack of any ‘head to head’ studies means that there are still no 
data on whether, or when, immediate or slow release melatonin preparations should be 
used. Sense would dictate that fast-release melatonin improves sleep latency whilst 
slow-release improves sleep time (and so a combined approach might be optimal). 
Nonetheless, there is very little evidence to support this and experience suggests that (1) 
Circadin can also effectively decrease sleep latency, and (2) sleep duration long term is 
only minimally altered by any form of melatonin. There are additionally a number of 
melatonin analogues already produced, or in development4 although they are virtually 
never used in the paediatric population, with no evidence from equivalence studies of 
superiority over melatonin itself.

Efficacy

Two meta-analyses on the use of melatonin in sleep disorders have been published.5,6 
Both pooled data from studies in children and adults. The first considered melatonin in 
primary sleep disorders (not accompanied by any medical or psychiatric disorder likely 
to account for the sleep problem) and showed improvements in the time taken to fall 
asleep of 11.7 minutes across the group, but nearly 40 minutes if delayed sleep phase 
syndrome was the underlying cause. The study considering secondary sleep disorders in 
this heterogeneous group found no significant effect on sleep latency.

Since these meta-analyses, many smaller RCTs comparing melatonin with placebo in 
children have been published.7–13 Studies have considered diverse groups including chil-
dren with sleep phase delay, ADHD, autistic spectrum disorders, intellectual disability 
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and epilepsy. Results are surprisingly consistent considering the different underlying 
disorders. Children in these studies fall asleep about 30 minutes quicker (26.9–34) and 
their total time asleep increases by a similar (19.8–48) amount of time. The effect size 
for sleep latency is much greater than for total sleep time confirming that melatonin is 
of most use for sleep initiation, rather than sleep maintenance. Importantly, over time a 
number of children who fall asleep earlier on melatonin will also start to wake up ear-
lier on melatonin. The two largest randomised controlled studies to date considered the 
use of melatonin for children with ASD and neurodevelopmental delay.14,15 Both 
employed a behavioural intervention, although with different designs. Together they 
demonstrated the value of a sleep behavioural intervention before melatonin treatment, 
and the value of continuing the behavioural intervention during melatonin administra-
tion. Both studies showed similar effectiveness of melatonin for sleep latency, but total 
sleep time was increased more in the study that used a combined slow/fast release 
preparation of melatonin.

Side-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 side-effects was not routine in 
all studies. Early reports included a very small case series cases where melatonin was 
been reported to worsen seizures16 and exacerbate asthma17,18 in the short term. Other 
reported side-effects include headache, depression, restlessness, confusion, nausea, 
tachycardia and pruritis.19,20 In the more recent largest placebo-controlled studies to 
date involving children with learning difficulty, autism and epilepsy,11,13,14 there were no 
excess adverse effects in the treatment group, and in particular seizures were not 
worsened.

Dose

The cut-off point between physiological and pharmacological doses in children is less 
than 500 μg. Physiological doses of melatonin may result in very high receptor 
occupancy. The doses used in RCTs and published case series vary hugely, between 
500 μg and 5 mg being the most common, although much lower and higher doses have 
been used. The optimal dose is unknown and there is no evidence to support a direct 
relationship between dose and response.21 In one large RCT 18% of children seemed 
to respond to a 500 μg dose but others seemed to require much higher doses (12 mg).14 
Increasing doses above 5 mg is likely to be utilising the sedative effects of melatonin, 
rather than its sleep-phase shifting properties. This might be necessary and still helpful 
for some children with severe and bilateral brain injury. The use of salivary melatonin 
measurements is likely to become important in identifying those children with the 
most delayed sleep phase (likely to have the best response to exogenous melatonin) 
and those children who are slow metabolisers of melatonin in whom serum levels 
accumulate during the daytime (particularly on higher doses) and eventually reduce 
efficiency.

See Figure 5.2 for a summary of recommendations for the use of melatonin.
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Figure 5.2 Melatonin – summary of recommendations. 

No response Melatonin*

Use Circadin† 2 mg

Consider use of >5 mg if response poor

Not effective

Sleep hygiene
Behavioural interventions

Continue at minimal effective dose

* Always explain to patient and carers that melatonin (Circadin) is being
   used off-licence.
† BioMelatonin (3 mg) can be crushed and mixed in water if the child cannot
   swallow tablets. Explain to patients that this does not have a UK licence.

Discontinue 
melatonin

http://www.mhra.gov.uk
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Rapid tranquillisation in children and adolescents

As in adults, a comprehensive mental state assessment and appropriately implemented 
treatment plan along with staff skilled in the use of de-escalation techniques and appro-
priate placement of the patient are key to minimising the need for enforced parenteral 
medication.

Healthcare professionals undertaking rapid tranquillisation (RT) and/or restraint in 
children and adolescents should be trained and competent in undertaking these 
procedures in this population, and should be clear about the legal context for any 
restrictive practices they employ. Be particularly cautious when considering high-
potency antipsychotic medication (such as haloperidol) especially in those who have 
not taken antipsychotic medication before, because of the increased risk of acute 
dystonic reactions in this age group.1

A wide dose range is given here for medication used in RT. Caution is required, espe-
cially for younger children, but in older adolescents consider the use of adult doses, 
especially in those who are not drug naïve and where doses in the lower end of the 
quoted dose range have proved ineffective.

Oral medication should always be offered (and repeated if necessary if the young 
person is willing to take it), before resorting to parenteral treatment (see Table 5.7). 
Monitoring after RT is the same as in adults (see section on ‘Acutely disturbed or violent 
behaviour’ in Chapter 7).
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Table 5.7 Recommended drugs for rapid tranquillsation if the oral route is refused or has proven ineffective

Medication Dose
Onset of 
action Comment

Olanzapine IM2,3 2.5–10 mg 15–30 minutes Possibly increased risk of respiratory 
depression when administered with 
benzodiazepines, particularly if alcohol has 
been consumed. Separate administration 
by at least one hour

Haloperidol IM4 <12 years: 0.025–
0.075 mg/kg/dose
(max 2.5 mg) IM

Adolescents > 12 years can 
receive the adult dose
(2.5–5 mg)

20–30 minutes Must have parenteral anticholinergics 
present in case of laryngeal spasm (young 
people more vulnerable to severe dystonia)

Adult data suggest co-administration of 
promethazine may reduce EPS risk5

ECG essential

Lorazepam* IM6,7 <12 years: 0.5–1 mg  
>12 years: 0.5–2 mg

20–40 minutes Slower onset of action than midazolam

Flumazenil is the reversing agent for all 
benzodiazepines

Midazolam* IM, IV 
or buccal7,8

0.1–0.15 mg/kg (IM)

Buccal midazolam  
300 µg/kg or
6–10 years = 7.5 mg
>10 years = 10 mg

10–20 minutes 
IM

(1–3 minutes 
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

Shorter onset and duration of action than 
haloperidol

When given as buccal liquid, onset of 
action is 15–30 minutes.9 Some published 
data in mental health but only in adults.10 
Buccal liquid is unlicensed for this use

Diazepam* IV
(not for IM 
administration)11

0.1 mg/kg/dose by slow IV 
injection. Max 40 mg total 
daily dose for <12 years 
and 60 mg for >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 IM12–15

(not UK)
10–20 mg 15–30 minutes 

IM
Apparently effective. QT prolongation is of 
concern in this patient group

ECG essential

Aripiprazole IM16,17 9.75 mg 15–30 minutes Evidence of effectiveness in adults but no 
data for children and adolescents

Promethazine IM <12 years: 5–25 mg  
(max 50 mg/day)

>12 years: 25–50 mg (max 
100 mg/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.
ECG, electrocardiogram; EPS, extrapyramidal side-effects; IM, intramuscular; IV, intravenous.
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Doses of commonly used psychotropic drugs in children 
and adolescents

See Table  5.8 for doses of commonly used psychotropic drugs in children and 
adolescents.

Table 5.8 Starting doses of commonly used psychotropic drugs in children and adolescents

Drug Dose Comment

Antipsychotics

Aripiprazole 2 mg daily Increase to 5–15 mg daily according to response

Clozapine 6.25–12.5 mg Use plasma levels to determine maintenance dose

Haloperidol 0.5–1.0 mg daily Little evidence for benefit of doses >4 mg a day in any condition

Olanzapine 2.5–5 mg Use plasma levels to determine maintenance dose

Quetiapine 25 mg Effective dose usually in the range 150–200 mg daily

Risperidone 0.25–2 mg Adjust dose according to response and adverse effects

Antidepressants

Amitriptyline 5–10 mg at night Effective dose in neuropathic pain and nocturnal enuresis 
10–50 mg at night

Escitalopram 5 mg Effective dose 10–20 mg

Fluoxetine 5–10 mg/day Adjust dose according to response and adverse effects

Sertraline 25–50 mg Effective dose 50–100 mg, sometimes higher

Mood stabilisers

Carbamazepine 5 mg/kg/day in divided doses Use plasma levels to determine maintenance dose

Lithium 100–200 mg/day
lithium carbonate

Use plasma levels to determine maintenance dose

Valproate 10–20 mg/kg/day in divided 
doses

Use plasma levels to determine maintenance dose

Suggested approximate oral starting doses (see primary literature for doses in individual indications). Lower dose in 
suggested range is for children weighing less than 25 kg.
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Substance misuse

Chapter 6

Introduction

Mental and behavioural problems due to psychoactive substance use are common. The 
World Health Organization (WHO) in the International Classification of Diseases 10 
(ICD-10)1 identifies acute intoxication, harmful use, dependence syndrome, with-
drawal state, withdrawal state with delirium, psychotic disorder, amnesic syndrome, 
residual and late onset psychotic 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, can-
nabinoids, sedatives, stimulants, hallucinogens, tobacco, volatile substances and so 
called ‘legal highs’.

Substance misuse is commonly 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 contrast, substance misuse services are 
often commissioned and provided separately from 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 sub-optimal treatment for substance misuse related problems for 
many patients with mental illness.

According to ICD-10, 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 togther in the last year:

 ■ compulsion to take substance
 ■ difficulties controlling substance-taking behaviour
 ■ physiological withdrawal state
 ■ evidence of tolerance
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 ■ neglect of alternative interests
 ■ persistant use despite harm.

Substance use disorders should generally be treated with a combination of psychosocial 
and pharmacological interventions. This chapter will concentrate on pharmacological 
interventions for alcohol, opioids and nicotine use. Cocaine, other stimulants and 
 benzodiazepine use will be discussed briefly. Note that various National Institute for 
Health and Care Excellence (NICE) Guidelines and Technology Appraisals (see relevant 
sections in this chapter), Department of Health Substance Misuse Guidelines,2 and 
National Treatment Agency for Substance Misuse guidance3 also provide a comprehen-
sive overview of treatment approaches, as does the most recent British Association for 
Psychopharmacology consensus guideline.4
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Alcohol dependence

What is a unit of alcohol?

One unit = 10 mL of ethanol or 1L of 1% alcohol. For example, 250 mL of wine that is 
10% alcohol contains 2.5 units.

How much alcohol is too much?

NICE public health guideline on preventing harmful drinking cites the following weekly 
limits (in units):2

Men Women

Low risk (responsible drinking) Up to 21 Up to 14

Increasing risk 22–50 15–35

High risk >50 >35

The NICE guideline on the diagnosis, assessment and management of harmful drinking 
and alcohol dependence recommends that staff working in services providing care for 
problem drinkers should be competent in identifying and assessing harmful drinking 
and alcohol dependence.1 The NICE public health guideline on reducing harmful 
 drinking2 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 increasing or high-risk of alcohol related problems.

Assessing alcohol use

Where consumption above recommended levels has been identified, a more detailed 
clinical assessment is required. This should 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
 ■ history from family member or carer
 ■ other drug (illicit and prescribed) use
 ■ severity of dependence and of withdrawal symptoms
 ■ co-existing 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: FBC, U&E, LFTs, INR, PT and urinary drug screen.

The following structured assessment tools are recommended.1
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 ■ The Alcohol Use Disorders Identification Test (AUDIT)3 questionnaire, 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 
associated 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 
alcohol 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)4 is a more detailed 
20-item questionnaire with the score on each item ranging from 0–3, giving a maxi-
mum 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 has adjusted to the constant 
presence of alcohol in the body (neuro-adaptation). When the blood alcohol concentra-
tion (BAC) is suddenly lowered, the brain remains in a hyper-excited state, resulting in 
the withdrawal syndrome.

Self-limiting symptoms of withdrawal include tremor, sweating, nausea, retching, 
vomiting, tachycardia, agitation, headache, insomnia and malaise (essentially, a very 
bad hangover). Where large quantities of alcohol have been regularly consumed over a 
period of time (moderate-to-severe dependence), withdrawal can be associated with the 
development of seizures, Wernicke’s encephalopathy and delirium tremens (DT), all of 
which are potentially life-threatening. See Table 6.1.

Table 6.1 Features of alcohol withdrawal

Manifestation of alcohol 
withdrawal

Usual timing of onset 
after the last drink Other information

Somatic symptoms 3–12 hours Symptoms peak at 24–48 hours, usual duration  
5–14 days

Seizures* 12–18 hours Adequate benzodiazepine cover reduces risk

Wernicke’s encephalopathy* Parenteral thiamine reduces risk

Delirium tremens* 3–4 days Develops in 5%
Mortality 10–20% if untreated

*Clinical presentation, prophylaxis and treatment are described below.
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Pharmacologically assisted withdrawal (alcohol detoxification)

Alcohol withdrawal is associated with significant morbidity and mortality when improp-
erly managed. Therefore all patients need general support and a proportion will need 
pharmacotherapy to modify the course of reversal of alcohol-induced neuro-adaptation.

Pharmacologically assisted withdrawal is likely to be needed when:

 ■ regular consumption of >15 units/day
 ■ AUDIT score >20.

Symptom scales can be helpful in determining whether the regimen prescribed is 
 adequate, but not excessive with respect to managing symptoms. The Clinical Institute 
Withdrawal Assessment of Alcohol Scale, Revised (CIWA-Ar; see Figure 6.1)5 and Short 
Alcohol Withdrawal Scale (SAWS; see Figure 6.2)6 are both 10-item scales that can be 
completed in around 5 minutes. The CIWA-Ar is an objective scale and the SAWS is a 
self-complete tool. A CIWA-Ar score >15 or a SAWS score >12 should prompt assisted 
withdrawal.

Where assisted withdrawal is undertaken in the community, there should be someone 
at home (ideally 24 hours) who is able to monitor and supervise the withdrawal pro-
cess. The treatment plan, including contingency plans, should be discussed with the 
patient and person who will be supporting them and shared with the GP. It is usually 
appropriate to arrange for medication to be picked up on a daily/alternate day basis 
and for the patient to be seen regularly during the assisted withdrawal process. Assisted 
withdrawal should stop if the patient resumes drinking. Outpatient-based programmes 
should include psychosocial support, such as motivational interviewing.

Most patients can be safely treated at home, however, inpatient treatment is likely to 
be required in the following circumstances.

 ■ Regular consumption of >30 units/day.
 ■ SADQ >30 (severe dependence).
 ■ There is a history of seizures or DT.
 ■ The patient is very young or elderly.
 ■ There is current benzodiazepine use in combination with alcohol.
 ■ Substances other than alcohol are also being misused/abused.
 ■ There is co-morbid 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(s).

Benzodiazepines are the treatment of choice for alcohol withdrawal. They exhibit 
 cross-tolerance with alcohol and have anticonvulsant properties. Use is supported by 
NICE guidelines;1,7 a Cochrane systematic review;8 and the British Association for 
Psychopharmacology (BAP) guidelines.9 Parenteral thiamine, and other vitamin replace-
ment is an important adjunctive treatment for the prophylaxis and/or treatment of 
Wernicke–Korsakoff syndrome and other vitamin-related neuropsychiatric conditions.

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 
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Patient:__________________________ Date: ________________
Time: _______________(24-h clock, midnight = 00:00)

Pulse or heart rate, taken for 1 min:_________________________
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 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 fingers spread
apart. Observation.
0 no tremor
1 not visible, but can be felt fingertip to fingertip
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 mildly 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 fidgety 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 (does not need additional
medication)
≤15 – moderate withdrawal
>15 – severe withdrawal

Total CIWA-Ar score ______
Rater’s initials______

Maximum possible score: 67

Figure 6.1 Clinical Institute Withdrawal Assessment of Alcohol Scale, Revised.5 The CIWA-Ar is not copyrighted and 
may be reproduced freely.
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diazepam. Where hepatic impairment is clinically significant (that is, the patient is in 
liver failure), a short-acting benzodiazepine such as oxazepam or lorazepam is the treat-
ment of choice.

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 ben-
zodiazepine being administered but best reserved for settings where staff have specialist 
skills in managing alcohol withdrawal), and finally front-loading (infrequently used).1,9 
Assisted withdrawal regimens should never be started if the blood alcohol concentra-
tion is very high or is still rising.

Fixed dose reduction regimen
Fixed dose regimens are recommended for use in community or non-specialist  inpatient/
residential settings. Patients should be started on a dose of benzodiazepine, 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 chlordiazepoxide, a 

None (0) Mild (1) Moderate (2) Severe (3)

Anxious

Sleep disturbance

Problems with memory

Nausea

Restless

Tremor (shakes)

Feeling confused

Sweating

Miserable

Heart pounding

Figure 6.2 Short Alcohol Withdrawal Scale (SAWS).6 The SAWS is a self-completion questionnaire. SAWS is not 
copyrighted and may be reproduced freely. Symptoms cover the previous 24-hour period.
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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 20 mg 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-Ar5 or SAWS.6

Mild alcohol dependence usually requires very small doses of chlordiazepoxide or 
else may be managed without medication.

For moderate alcohol dependence, a typical regime might be 10–20 mg chlordiaze-
poxide four times a day, reducing gradually over 5–7 days (see Table 6.2). Note that 
5–7 days’ treatment is adequate and longer treatment is rarely helpful or necessary. It is 
advisable to monitor withdrawal and BAC daily prior to providing the days medica-
tion. This may mean that community pharmacologically assisted alcohol withdrawals 
should start on a Monday to last 5 days.

Severe alcohol dependence will often require specialist/inpatient treatment. 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 heavily intoxicated, and in 
such circumstances they should be advised to return when not intoxicated, at an early 
opportunity. The dose of benzodiazepine may need to be reduced over a 7–10 day 
period in this group (occasionally longer if dependence is very severe or there is a 
history of complications during previous detoxifications) (see Table 6.3).

Symptom-triggered regimen
This should be reserved for managing assisted withdrawal in specialist alcohol  inpatient 
or residential settings. Regular monitoring (pulse, blood pressure [BP], temperature, 
level of  consciousness, severity of withdrawal symptoms as determined using CIWA-Ar, 
SAWS or alternative validated measure) is required and medication is given only when 
withdrawal  symptoms are observed. Symptom-triggered therapy is generally used in 
patients without a history of complications. A typical symptom-triggered regimen 
would be chlordiazepoxide 20–30 mg hourly as needed. Note that the total dose given 
each day would be expected to decrease from day 2 onwards. It is common for symp-
tom-triggered treatment to last only 24–48 hours before switching to an individualised 

Table 6.2 Moderate alcohol dependence: example of a fixed dose 
chlordiazepoxide treatment regimen

Time Dose
Total daily 
dose (mg)

Day 1 20 mg qds 80

Day 2 15 mg qds 60

Day 3 10 mg qds 40

Day 4  5 mg qds 20

Day 5  5 mg bd 10

bd, bis die (twice a day); qds, quarter die sumendum (four times a day).
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fixed dose reducing schedule. Occasionally (e.g. in DT) the flexible regime may need to 
be prolonged beyond the first 24 hours.

Front-loading regimens
Front loading regimens involve giving an initial loading dose of medication, e.g. 
chlordiazepoxide 100 mg, followed by further doses of between 50 and 100 mg 
approximately every 4–6 hours until light sedation is achieved. The patient is monitored 
every 2 hours (or more frequently) with basic observations and a withdrawal scale. The 
long half-life of chlordiazepoxide ensures that withdrawal symptoms are alleviated. 
Front loading is contraindicated in advanced liver disease, chronic obstructive 
pulmonary disease or following a head injury. It should be reserved for use in well-
monitored inpatient settings.

Whichever regimen is used, a CIWA-Ar score >15 or a SAWS score >12 during assisted 
withdrawal suggest that the regimen prescribed is inadequate and further intervention 
is required. If a patient suffers hallucinations or agitation, an increased dose of benzo-
diazepine should be administered, according to clinical judgement.

Those with liver cirrhosis and/or functional liver impairment (see section on ‘Hepatic 
impairment’ in Chapter 7) should receive a shorter acting benzodiaze pine such as oxazepam.7 
Some patients may need, and be able to tolerate, relatively high starting doses, e.g. 40 mg 
qds whereas others may only be able to tolerate lower doses. A withdrawal scale should 
be used as a marker of optimal dosing. It is important to note that the risk of alcohol 
withdrawal seizures may be higher with oxazepam although this is more of a clinical 
impression than proven fact. Oxazepam is also a useful option in patients with chronic 
respiratory disease (note that the majority of dependent drinkers are smokers). 
Chlordiazepoxide and oxazepam have broadly similar potencies (10 mg ≈ 10 mg)

Table 6.3 Severe alcohol dependence: example of a fixed dose chlordiazepoxide regimen

Time Dose Total daily dose (mg)

Day 1 (first 24 hours) 40 mg qds + 40 mg prn 200

Day 2 40 mg qds 160

Day 3 30 mg qds 120

Day 4 25 mg qds 100

Day 5 20 mg qds 80

Day 6 15 mg qds 60

Day 7 10 mg qds 40

Day 8 10 mg tds 30

Day 9 5 mg qds 20

Day 10 10 mg nocte 10

bd, bis die (twice a day); nocte, at night; prn, pro re nata (as required); qds, quarter die 
sumendum (four times a day); tds, ter die sumendum (three times a day).
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Complications associated with alcohol withdrawal

Seizures
Alcohol withdrawal can precipitate seizures, but note that those who have a seizure for 
the first time during assisted withdrawal should be investigated 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, particu-
larly long-acting preparations such as diazepam, significantly reduced seizures de 
novo;10 longer-acting benzodiazepines are therefore recommended for medically 
assisted withdrawal in those with a previous history of seizures.11 Some  anticonvulsants 
are as effective as benzodiazepines in preventing seizures10 and some units recommend 
carbamazepine loading in patients with untreated epilepsy, those with a history of 
more than two seizures during previous withdrawal episodes, or those who have 
 experienced previous seizures despite adequate benzodiazepine loading. Note that 
 phenytoin does not prevent alcohol-withdrawal seizures.9 There is no need to continue 
an anticonvulsant long-term if it has been used to treat an alcohol-withdrawal related 
seizure.9

Hallucinations
Mild perceptual disturbances usually respond to chlordiazepoxide. However, those that 
do not can be treated with oral haloperidol.12 Haloperidol may also be given intramus-
cularly or (very rarely) intravenously if necessary (but BP should be monitored for 
hypotension and electrocardiogram [ECG] for QT prolongation). Caution is needed 
because haloperidol can reduce the seizure threshold. It is also associated with acute 
dystonic reactions.

Delirium tremens
Delirium tremens is a toxic confusional state that occurs when alcohol withdrawal 
symptoms are severe. Risk factors include a long history of dependence or severe 
dependence, multiple previous admissions/assisted withdrawals, older age and a history 
of DT or alcohol-related seizures. DT is often associated with medical illness and are 
life-threatening. The classic triad of symptoms includes clouding of consciousness/ 
confusion, vivid hallucinations affecting every sensory modality, and marked tremor. 
Clinical features also include paranoid delusions, agitation, sleeplessness and  autonomic 
hyperactivity (tachycardia, hypertension, sweating and fever). Symptoms of DT  typically 
peak between 72–96 hours after the last drink. Prodromal symptoms usually include 
night-time insomnia, restlessness, fear and confusion. Treatment of DT requires early 
diagnosis and prompt transfer to a general medical setting where intravenous diazepam 
can be given, medical disorders treated, fluids and electrolytes replaced, and thiamine 
and other vitamins administered intravenously.

Wernicke’s encephalopathy
Wernicke’s encephalopathy is a progressive neurological condition caused by thiamine 
deficiency. It can occur in any condition associated with poor nutrition; those who 
consume large quantities of alcohol tend to be malnourished secondary to a restricted 
diet and alcohol-related reduced absorption of thiamine.
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Thiamine
Low-risk drinkers without neuropsychiatric complications and with an adequate diet 
should be offered oral thiamine: a minimum of 300 mg daily during assisted alcohol 
withdrawal and periods of continued alcohol intake.9

Thiamine is required to utilise glucose. A glucose load in a thiamine-deficient patient 
can precipitate Wernicke’s encephalopathy.

It is advised that parenteral B-complex (Pabrinex) must be administered before glucose 
is administered in all patients presenting with altered mental status.

The ‘classical’ symptom triad of ophthalmoplegia, ataxia and confusion is rarely present 
in Wernicke’s encephalopathy, and the syndrome is more common than is widely believed. 
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 
and unconsciousness/coma. Any history of malnutrition, recent weight loss, vomiting or 
diarrhoea or peripheral neuropathy should also be noted.13 Individuals at high risk of 
developing Wernicke’s encephalopathy7 include dependent drinkers in acute withdrawal 
who are malnourished or at risk of malnourishment or have decompensated liver disease 
and, in addition, attend the emergency department or are admitted to hospital with acute 
illness or injury, are homeless or are hospitalised for co-morbidity.

It is generally advised that patients undergoing inpatient detoxification should be 
given parenteral thiamine as prophylaxis1,7,9,14,15 although there is insufficient evidence 
from randomised controlled trials (RCTs) as to the best dose, frequency or duration of 
use. Guidance is based on ‘expert opinion’9 and the standard advice is one pair of 
Pabrinex IMHP daily (containing thiamine 250 mg/dose) for 5 days, followed by oral 
thiamine and/or vitamin B compound for as long as needed (where diet is inadequate 
or alcohol consumption is resumed).9 All inpatients should receive this regime as an 
absolute minimum.

Intramuscular (IM) thiamine preparations have a lower incidence of anaphylactic 
reactions than IV preparations, at 1 per 5 million pairs of ampoules of Pabrinex - far 
lower than many frequently used drugs that carry no special anaphylaxis warning. 
However, this risk has resulted in fears about using parenteral preparations and the 
inappropriate use of oral thiamine preparations (which do not offer adequate protec-
tion). Given the risks associated with Wernicke’s encephalopathy, the benefit to risk 
ratio grossly favours parenteral thiamine.9,14,16 Where parenteral thiamine is used, facili-
ties for treating anaphylaxis should be available.17–19

If Wernicke’s encephalopathy is suspected the patient should be transferred to a med-
ical 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 for patients with suspected/established Wernicke’s encephalopathy (acute 
medical ward) is at least 2 pairs of Pabrinex IVHP (i.e. 4 ampoules) three times daily 
for 3–5 days, followed by one pair of ampoules once daily for a further 3–5 days or 
longer1,9 (until no further response is seen).
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Alcohol withdrawal treatment interventions are summarised in Table 6.4.

Somatic complaints are common during assisted withdrawal. Some simple remedies are 
shown in Table 6.5.

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 for treatment of alcohol dependence in the UK and should be offered in com-
bination with psychosocial treatment.1 Treatment should be initiated by a specialist 

Table 6.4 Alcohol withdrawal treatment interventions: summary

Severity
Supportive/
medical care

Pharmacotherapy  
for neuro-adaptation 
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

Pabrinex IMHP 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

Pabrinex IMHP followed 
by oral supplementation

Community 
team or 
hospital

CIWA-Ar >10 plus
co-morbid 
alcohol- related
medical problems

High level supportive 
care plus specialist 
medical care

Symptomatic and 
substitution treatments 
usually required

Pabrinex IMHP followed 
by oral supplementation

Hospital

CIWA-Ar, Clinical Institute Withdrawal Assessment of Alcohol Scale, revised; IMHP, intramuscular high potency.

Table 6.5 Simple remedies for somatic complaints during assisted alcohol withdrawal

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

Nausea and vomiting Metoclopramide 10 mg or prochlorperazine 5 mg 4–6 hourly

Diarrhoea Diphenoxylate and atropine (Lomotil) or loperamide

Skin itching Occurs commonly and not only in individuals with alcoholic liver disease: 
antihistamines
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service. After 12 weeks, transfer of the prescribing to the GP may be appropriate, 
although specialist care may continue (shared care). Naltrexone is also recommended 
as an adjunct in the treatment of moderate and severe alcohol dependence.1 As it does 
not have marketing authorisation for the treatment of alcohol dependence in the UK, 
informed consent should be sought and documented prior to commencing treatment.

Acamprosate

Acamprosate is a synthetic taurine analogue which acts as a functional glutamatergic 
NMDA antagonist and also increases GABA-ergic function. The ‘number needed to 
treat’ (NNT) for the maintenance of abstinence has been calculated as 9–11.9 The 
 treatment effect is most pronounced at 6 months, although it remains significant for up 
to 12 months.1 Acamprosate should be initiated as soon as possible after abstinence has 
been achieved (the BAP consensus guidelines9 recommend that acamprosate should be 
started ‘during detoxification’ because of its potential neuroprotective effect). NICE 
recommends that acamprosate should be continued for up to 6 months, with regular 
(monthly) supervision. The summary of product characteristics (SPC) recommends that 
it is given for one year.

Acamprosate is relatively well tolerated; side-effects include diarrhoea, abdominal 
pain, nausea, vomiting and pruritis.1 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 preg-
nant or breast feeding. See Box 6.1.

Naltrexone

Opioid receptor blockade prevents increased dopaminergic activity after the consump-
tion of alcohol, thus reducing its rewarding effects. Naltrexone, a non-selective opioid 
receptor antagonist significantly reduces relapse to heavy drinking but does not necessar-
ily improve continuous abstinence rates.1 Although early trials used a dose of 50 mg/day, 
more recent US studies have used 100 mg/day. In the UK the usual dose is 50 mg/day.

Naltrexone is well tolerated but side-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 

Box 6.1 Acamprosate: NICE Clinical Guideline 115, 20111 

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 1998 mg 
daily (666 mg three times per day) for individuals over 60 kg. For those under 60 kg, the dose is 
1332 mg daily. Treatment should be stopped in those who continue to drink for 4–6 weeks after 
starting the drug.
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evidence as to the optimal duration of treatment but 6 months appears to be an appro-
priate period.9 See Box 6.2.

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 necessary, 
it can be instituted 48–72 hours after cessation of naltrexone. Hepatotoxicity has been 
described with high doses, so use should be avoided in acute liver failure.

Injectable naltrexone has been developed to improve poor compliance and side-
effects are similar to those seen with the oral preparation.20 NICE concluded that the 
initial evidence was encouraging but not enough to support routine use.

Nalmefene

Nalmefene is also an opioid antagonist. It effectively reduces heavy drinking days but 
does not promote abstinence.21–23 There is limited and inconclusive evidence that it has 
a role in relapse prevention.

Disulfiram (Antabuse)

The evidence for disulfiram is weaker than for acamprosate and naltrexone.1 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’.1 See Box 6.3. As 
with acamprosate and naltrexone it should be prescribed as part of a comprehensive 
treatment programme. ‘Witnessing’ (supervision) optimises compliance and contributes 
to effectiveness. Disulfiram inhibits aldehyde dehydrogenase, thus leading to acetalde-
hyde accumulation after drinking alcohol, which can cause extremely unpleasant 
 physical effects. Continued drinking can lead to arrhythmias, hypotension and collapse. 
Despite being available for many years, the number of controlled clinical trials is 
limited.

Because of the known adverse effects of disulfiram the clinician must ensure that no 
alcohol has been consumed for at least 24 hours before commencing treatment. 
Contraindications to use include cardiac failure, coronary artery disease, hyperten-
sion, history of cerebrovascular disease, pregnancy and breast feeding, liver disease, 
peripheral neuropathy and severe mental illness. Urea and electrolytes and liver func-
tion tests should be carried out before starting disulfiram to rule out renal and liver 
impairment.

Doses as stated in the BNF are 800 mg for the first dose, reducing to 100–200mg 
daily for maintenance. It is sometimes given in higher doses. In co-morbid alcohol and 

Box 6.2 Naltrexone: NICE Clinical Guideline 115, 20111 

Naltrexone (50 mg/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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cocaine dependence doses of 500 mg daily have been given. Halitosis is a common side 
effect. If there is a sudden onset of jaundice (the rare complication of hepatotoxicity), 
the patient should stop the drug and seek urgent medical attention.

Baclofen

Baclofen is a GABA-β agonist that does not have a licence for use in alcohol dependence 
but is nevertheless used by some clinicians. It may have a role in reducing anxiety in 
severely dependent patients. It is well tolerated and can be given to alcohol dependent 
patients with liver cirrhosis. Studies have used a 10 mg tds dose, but a 20 mg tds dose 
may have superior outcomes.24

Anticonvulsants

Topiramate is not licensed for use in alcohol dependence, but has been show in RCTs 
to reduce the percentage of heavy drinking days and improve the harmful consequences 
of drinking, physical health and quality of life.25 The dose is 25 mg daily, increasing to 
300 mg daily. Its use is likely to be limited by its troublesome side-effect profile (paras-
thesiae, dizziness, taste perversion, anorexia and weight loss, difficulties with memory 
and concentration).

Gabapentin26 and pregabalin27 have been shown to have some efficacy in alcohol with-
drawal and in reducing drinking, but the evidence is limited (although promising).

Pregnancy and alcohol use

Evidence indicates that alcohol consumption during pregnancy may cause harm to the 
foetus. NICE advises that women should not drink any alcohol at all during preg-
nancy.28 If abstinence is not tolerable, NICE advises that alcohol should be avoided in 
the first 3 months of pregnancy, and consumption limited to ‘1–2 units once or twice a 
week’ for the rest of the pregnancy.

For alcohol-dependent pregnant women who have withdrawal symptoms, pharma-
cological cover for detoxification should be offered, ideally in an inpatient setting. The 
timing of detoxification in relation to the trimester of pregnancy should be  risk-assessed 
against continued alcohol consumption and risks to the foetus.9 Chlordiazepoxide has 
been suggested as being unlikely to pose a substantial risk, however dose-dependent 

Box 6.3 Disulfiram: NICE Clinical Guideline 115, 20111 

Disulfiram should be considered in combination with a psychological intervention for service users 
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 alcohol while taking disulfiram.
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malformations have been observed.9 The Regional Drugs and Therapeutics Centre 
Teratology Service29 provides national advice for healthcare professionals and like to 
follow up on pregnancies that require alcohol detoxification. Please refer to the ref-
erences below. Specialist advice should always be sought. (See also section on 
‘Pregnancy’ in Chapter 7). No relapse prevention medication has been evaluated in 
pregnancy.9

Children and adolescents

Children and young people (10–17 years) should be assessed as outlined in the NICE 
Clinical Guideline 115, 2011.

The number of young people who are dependent and needing pharmacotherapy is 
likely to be 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 to lower levels, but the general principles of withdrawal man-
agement 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. 
The evidence base for acamprosate, naltrexone and disulfiram in 16–19 year olds is 
evolving.9

Older adults

There should be a lower threshold for inpatient medically-assisted alcohol withdrawal 
for older adults.1 While benzodiazepines remain the treatment of choice, they may need 
to be prescribed in lower doses and in some situations shorter acting drugs may be 
preferred.9 Older adults with alcohol use disorders should all have full routine health 
screens to identify physical and mental health problems. The evidence base for pharma-
cotherapy of alcohol use disorders in older people is limited.

Concurrent alcohol and drug use disorders

Where alcohol and drug use disorders are co-morbid, treat both conditions actively.1

Co-existing 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).1 Inpatient treatment should be carried out over a 2–3 week period, 
possibly longer.1

Co-existing alcohol dependence and cocaine use

In co-morbid cocaine/alcohol dependence, naltrexone 150 mg/day resulted in reduced 
cocaine and alcohol use in men but not in women.30
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Co-existing alcohol and opioid dependence

Both conditions should be treated, and attention paid to the increased mortality of 
individuals taking both drugs.

Co-morbid 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.

Co-morbid mental health disorders

People with alcohol use disorders often present with other mental health disorders, 
particularly anxiety and depression. For most people these symptoms will diminish 
after 3–4 weeks of abstinence, so it is important to tackle the drinking problem as the 
first step in the treatment pathway. For some, the co-morbid disorder will have been the 
initial trigger to their drinking: for instance recurrent depressive disorder, bipolar 
 affective disorder (BAD) and anxiety disorder (obsessive compulsive disorder [OCD]; 
social anxiety, post-traumatic stress disorder[PTSD]).

It may take time for the individual to admit to heavy drinking, so sympathetic 
 history-taking skills and the use of questionnaires and blood tests will help to confirm 
any suspicions of an alcohol use disorder. Services for alcohol dependent individuals 
with co-morbidity are rarely integrated, so they may find themselves undergoing ‘detox’ 
on a general medical or psychiatric ward with subsequent referral to, and follow-up 
with, specialist addiction services for treatment of their alcohol problem and then 
 referral to psychiatric services for treatment of their mental health problem(s). Some 
specialist addictions services within the NHS are able to offer psychological and 
 pharmacological therapies for co-morbid mental health problem(s), but services 
 contracted out to non-NHS agencies will not usually have this facility.

Depression

Depressive and anxiety symptoms occur commonly during alcohol withdrawal, but 
usually diminish by the third or fourth week of abstinence. Meta-analyses suggest that 
antidepressants with mixed pharmacology (the tricyclics imipramine or trimipramine) 
perform better than selective serotonin reuptake inhibitors (SSRIs; fluoxetine or 
 sertraline) in reducing depressive symptoms in individuals with an alcohol use disorder, 
but the antidepressant effect is modest.1,9 A greater antidepressant effect was seen if 
the diagnosis of depression was made after at least one week of abstinence, thus exclud-
ing those with affective symptoms caused by alcohol withdrawal. However, tricyclics 
are not recommended in clinical practice because of their potential for cardiotoxicity 
and toxicity in overdose. Preliminary research on newer drugs such as mirtazapine31 or 
 escitalopram32 shows promise.

Relapse prevention medication should be considered in combination with antide-
pressants. Pettinati et al33 have shown that the combination of sertraline (200 mg/day) 
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with naltrexone (100 mg/day) had superior outcomes – improved drinking outcomes 
and better mood – than placebo and each drug alone.

Secondary analyses of acamprosate and naltrexone trials suggest that:

 ■ acamprosate has an indirect modest beneficial effect on depression via increasing 
abstinence and

 ■ in depressed alcohol dependent patients, the combination of naltrexone and an 
 antidepressant is better than either drug alone9

Bipolar affective disorder

Bipolar patients tend to use alcohol to reduce symptoms of anxiety. Where there is co-
morbidity it is important to treat the different phases as recommended in guidelines for 
bipolar disorder. It may be worth adding sodium valproate to lithium as two trials have 
shown that the combination was associated with better drinking outcomes than with 
lithium alone. However, the combination did not confer any extra benefit than lithium 
alone in improving mood (see BAP consensus 2012).9 Note that, in those who continue 
to drink, electrolyte imbalance may precipitate lithium toxicity. Lithium is best avoided 
completely in binge drinkers.

Naltrexone should be offered, in the first instance, to help bipolar patients reduce 
their alcohol consumption.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

Anxiety is commonly observed in alcohol dependent individuals during intoxi-
cation, 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 alcohol use disorder or whether it is an independent disorder. 
Medically assisted withdrawal and supported abstinence for up to 8 weeks are required 
before a full assessment 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 respective anxiety disorder.

The use of benzodiazepines is controversial9 because of the increased risk of 
 benzodiazepine abuse and dependence. Benzodiazepines should only be considered 
 following assessment in a specialist addiction service.

One meta-analysis suggests that buspirone is effective in reducing symptoms of 
 anxiety, but not alcohol consumption.9 Studies have also shown that paroxetine (up to 
60 mg/day) was superior to placebo in reducing social anxiety in co-morbid patients: 
alcohol consumption was not affected.9

Either naltrexone or disulfiram, alone or combined, improved drinking outcomes 
compared with placebo in patients with PTSD and alcohol dependence. Both acampro-
sate and baclofen have shown benefit in reducing anxiety in post hoc analyses of  alcohol 
dependence trials (see BAP consensus for references9). It is therefore important to ensure 
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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

Patients with schizophrenia who also have an alcohol use disorder should be assessed 
and alcohol specific relapse prevention treatment considered, either naltrexone or 
acamprosate. Antipsychotic medication should be optimised9 and clozapine may be 
considered. However, there is insufficient evidence to recommend the use of any one 
antipsychotic medication over another.
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Opioid misuse and dependence

Prescribing for opioid dependence

Important: Treatment of opioid dependence usually requires specialist intervention – 
generalists who do not have specialist experience should always contact substance mis-
use services before attempting to treat opioid dependence. It is strongly recommended 
that general adult psychiatrists do not initiate opioid substitute treatment unless directly 
advised by specialist services. It cannot be over-emphasised that the use of methadone 
is readily fatal; opioid withdrawal is not.

The treatment interventions used for opioid-dependent people in the UK range from 
low-intensity harm minimisation, such as needle exchange, through to substitution opi-
oid maintenance therapy and high-intensity structured programmes, such as residential 
abstinence-based psychosocial treatment. Pharmacological treatments can be broadly 
categorised as maintenance, detoxification or abstinence1 and should always be pre-
scribed as part of a comprehensive care package.

Treatment aims

 ■ 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 behaviour).
 ■ To engage and provide an opportunity to work with the patient.

Treatment

This will depend upon:

 ■ what pharmacotherapies and/or other interventions are available
 ■ patient’s previous history of drug use and treatment
 ■ patient’s current drug use and circumstances
 ■ location/service where treatment is initiated.

Most opioid substitute prescribing for people with mental health problems should be 
initiated by specialist addiction services. Community mental health teams should work 
collaboratively with addiction services following local care/referral pathways and joint 
working protocols. However, some people with mental health problems will be admit-
ted to psychiatric services (e.g. due to mental health relapse) and general psychiatrists 
will need to take over, or initiate prescribing in the immediate term. Specialist support 
should be sought as soon as practicable.

The guidance here is generic, but where there are special considerations for psychiat-
ric inpatient services these have been highlighted.
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Principles of prescribing2

Use licensed medications for heroin-dependence treatment (methadone and 
buprenorphine).

 ■ The prescriber should ensure that the patient is dependent on opioids and that the 
patient is given a safe initial dose with suitable supervision and review to minimise 
the risk of toxicity.

 ■ Daily dispensing advised for at least the first 3 months of prescribing.
 ■ Supervised consumption in the first 3 months usually or until stability achieved.

Evaluating opioid dependence

Before considering prescribing any substitute pharmacotherapy, care should be taken 
to ensure that the patient does have a diagnosis of opioid dependence as corroborated 
by the following points.

 ■ A diagnosis of opioid dependence from history and examination of patient. Assessment 
should include details of what substances the person is taking, quantity, frequency, 
route of administration, duration at current level and date and time of last use.

 ■ At least one positive recent urine or oral fluid drug screen for opioids (note that 
opioid-based medication such as co-codamol and codeine phosphate can also give a 
positive result on screening tests so it is important to get laboratory confirmation of 
actual opioids or use specific drug testing kits).

 ■ Objective signs of opioid withdrawal (nausea, stomach cramps, muscular tension, 
muscle spasms/twitching, aches and pains, insomnia and the objective signs listed in 
Table 6.6).

 ■ Recent sites of injection may also be present (depending on route of administration 
of opioid) but presence alone does not indicate dependence.

Table 6.6 Objective opioid withdrawal scale

Symptoms Absent/normal Mild-to-moderate Severe

Lacrimation Absent Eyes watery Eyes streaming/wiping eyes

Rhinorrhoea Absent Sniffing Profuse secretion (wiping nose)

Agitation Absent Fidgeting Can’t remain seated

Perspiration Absent Clammy skin Beads of sweat

Piloerection Absent Barely palpable hairs standing up Readily palpable, visible

Pulse rate (bpm) <80 >80 but <100 >100

Vomiting Absent Absent Present

Shivering Absent Absent Present

Yawning/10 min <3 3–5 6 or more

Dilated pupils Normal <4 mm Dilated 4–6 mm Widely dilated >6 mm
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Untreated heroin withdrawal symptoms typically begin after 4–6 hours and reach 
their peak 32–72 hours after the last dose and symptoms will have subsided sub-
stantially after 5 days. Untreated methadone withdrawal typically reaches its 
peak between 4–6 days after last dose and symptoms do not substantially subside 
for 10–12 days.2 Untreated buprenorphine withdrawal typically lasts for up to 
10 days.

Specific opioid withdrawal scales are available, e.g. the Clinical Opiate Withdrawal 
Scale (COWS),3 Objective Opiate Withdrawal Scale (OOWS)4 and Short Opiate 
Withdrawal Scale (SOWS),5 which can be used to help assess levels of dependence.

Induction and stabilisation of substitute prescribing

It is usually preferable to use a longer-acting opioid agonist or partial agonist (e.g. 
methadone or buprenorphine respectively) in opioid dependence, as it is generally eas-
ier to maintain stability.2 However, patients with a less severe opioid dependency (e.g. 
history of using low doses of prescribed codeine or dihydrocodeine-containing prepara-
tions only) may in some cases be better managed by maintaining/detoxifying them 
using that preparation or equivalent.

Buprenorphine or methadone?

NICE guidance on the management of opioid dependence recommend oral methadone 
or buprenorphine as the pharmacotherapeutic options in opioid dependence.1 The deci-
sion of which to use should be based on the client’s preference; their past experience of 
maintenance with either methadone or buprenorphine; their long-term plans, including 
a preference for one or other as a detoxification regimen; and in the case of buprenor-
phine their ability to refrain from heroin use for long enough to avoid precipitated 
opioid withdrawal symptoms. These considerations are highlighted in Table  6.7; in 
cases where methadone and buprenorphine appear equally suitable, NICE guidance 
advises prescribing methadone as first choice.1

In rare cases, patients may be allergic to methadone or buprenorphine or to some of 
the constituents within the formulations.

Suboxone

With regards to the risk of diversion and subsequent injecting of buprenorphine, con-
sideration may be given by the prescriber to a buprenorphine/naloxone preparation 
which theoretically may reduce the risk of diversion: the rationale is that as the pres-
ence of naloxone makes injecting the diverted drug less appealing due to the precipita-
tion of opioid withdrawal symptoms. Extended treatment schedules (12 weeks) tend to 
be more effective than shorter detoxification regimes.12 Suboxone is probably more 
effective in acute detoxification than clonidine.13

Dosing of this preparation is the same as for buprenorphine.
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Table 6.7 Choosing between buprenorphine and methadone

Methadone Buprenorphine

Withdrawal 
syndrome

Appears to be more marked – best for 
maintenance programmes

Appears to have a milder withdrawal 
syndrome than methadone and therefore 
may be preferred for detoxification 
programs6,7

Differences in 
side-effect profiles 
may effect patient 
preference

Methadone may be associated with QTc 
prolongation and torsade de pointes (see later 
in this section)

Buprenorphine is often perceived as less 
sedating then methadone

Chronic pain Patients with chronic pain conditions that 
frequently require additional opioid analgesia 
may have difficulties being treated with 
buprenorphine because of the ‘blockade’ 
effect although in practice this does not 
appear to be a major problem

Buprenorphine appears to provide greater 
‘blockade’ effects than doses of 
methadone <60 mg.8–10 If a patient on 
buprenorphine requires treatment for acute 
pain, an additional opioid may be added 
titrated against response11

Effectiveness Higher dose methadone maintenance 
treatment (>60 mg) appears more effective 
than buprenorphine. However there are no 
adequate trials of high dose buprenorphine 
(16–32 mg) compared with high dose 
methadone maintenance treatment10

Buprenorphine is less effective than 
methadone at retaining patients in 
treatment at the guidance dose ranges

Combining with 
other medications

Methadone levels may alter with drugs that 
inhibit/induce CYP3A4 such as erythromycin, 
several SSRIs, ribavirin and some 
anticonvulsants and HIV medications. This may 
make dose assessment difficult, if a person is 
not consistent in their use of these CYP3A4 
inhibiting drugs

Buprenorphine is less affected by drug 
interactions and may be preferable for 
some patients

Pregnancy Women who are pregnant or planning a 
pregnancy should consider methadone 
treatment

There is a risk of buprenorphine 
precipitated withdrawal or risk with 
awaiting spontaneous withdrawal prior to 
initiation of buprenorphine in pregnant 
women. However, if a patient already 
stable on buprenorphine becomes 
pregnant, a decision may be made to 
continue with that medication

Diversion Patients at greater risk of diversion of 
medication (e.g. past history of this; treatment 
in a prison setting) may be better served with 
methadone treatment

Sublingual buprenorphine tablets can be 
more easily diverted with the risk of 
injecting tablets

Available in combination with Naloxone 
(Suboxone) which may prevent diversion 
for injection

Transfer to 
buprenorphine

Methadone clients unable to reduce to 
doses of methadone <60 mg without 
becoming ‘unstable’ cannot easily be 
transferred to buprenorphine without 
going into withdrawal

HIV, human immune deficiency virus; SSRIs, selective serotonin reuptake inhibitors.
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Methadone

Clinical effectiveness

Methadone, a long acting opioid agonist, has been shown to be an effective mainte-
nance therapy intervention for the treatment of heroin dependence by retaining patients 
in treatment and decreasing heroin use more than non-opioid based replacement ther-
apy.14 In addition, higher doses of methadone (60 to 100 mg/day) have been shown to 
be more effective than lower dosages in retaining patients and in reducing illicit heroin 
and cocaine use during treatment.15 Methadone is also effective at reducing withdrawal 
severity when used for detoxification from heroin, however there is a high relapse fol-
lowing termination of treatment.16

Prescribing information

Methadone is a Controlled Drug with a high dependency potential and a low lethal 
dose. The initial two weeks of treatment with methadone are associated with a substan-
tially increased risk of overdose mortality.2,16–19 It is important that appropriate assess-
ment, titration of doses and monitoring is performed during this period.

There is also an increase in mortality immediately after completing treatment – 
one study found that risk of death increased eight-fold to nine-fold in the month 
immediately after the end of opiate substitution treatment.17 There is also an 
increased risk of overdose immediately after leaving inpatient treatment.18 Opiate 
substitution treatment was found to have a greater than 85% chance of reducing 
overall mortality among opiate users if the average duration approaches or exceeds 
12 months.17

Prescribing should only commence if:

 ■ opioid drugs are being taken on a regular basis (typically daily)
 ■ there is convincing evidence of dependence including drug testing and objective evi-
dence of withdrawal (see above)

 ■ consumption of methadone can be supervised initially.

Supervised daily consumption is recommended for new prescriptions, for a minimum 
of 3 months.2 If this is not possible, instalment prescriptions for daily dispensing and 
collection should be used. No more than one week’s supply should be dispensed at one 
time, except in exceptional circumstances.2

Methadone should normally be prescribed as a 1 mg in 1 mL oral solution.2 Tablets 
can potentially be crushed and inappropriately injected and therefore should not usu-
ally be prescribed.2,19 However, there may be occasional circumstances in which tablets 
are prescribed, usually by experienced prescribing doctors in specialist services.

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.2,20–22 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 dose: continuation for patients already being  
prescribed methadone

For patients who are currently prescribed methadone and who require the medication 
to be continued by a different doctor (for example if they are admitted to hospital) and 
if all the criteria listed below are met, then it is safe to prescribe the claimed dose.

 ■ Dose confirmed in writing by the previous prescriber.
 ■ Last consumption confirmed and supervised (e.g. pharmacy contacted) and has been 
regularly taking this dose including within the last 3 days (to ensure that tolerance 
has not been reduced).

 ■ Previous prescriber has stopped prescribing and current prescription is completed or 
cancelled to date (to prevent a patient receiving a double dose).

 ■ Patient is stable or ‘comfortable’ on dose (no signs of intoxication/withdrawal) and 
the patient is not presenting as intoxicated with other drugs and/or alcohol.

 ■ No other contraindications or cautions are present.

Note: if there is any doubt about any of these conditions do not continue the prescrip-
tion at the claimed dose.

Recommendations for prescribing methadone where recent use cannot  
be confirmed

If the patient has missed one or more doses within the last 3 days consider starting at a 
lower dose and titrating up in response to withdrawal symptoms.

If the person has not been supervised taking their methadone for 3 or more days they 
must be re-titrated (see below).

In determining the starting dose for patients using heroin or other opioids, not 
already on a prescription for methadone, consideration must be given to the potential 
for opioid toxicity, taking into account the following.

 ■ Tolerance to opioids can be affected by a number of factors and significantly  influences 
an individual’s risk of toxicity.23 Of particular importance in assessing this are the 
client’s reported current quantity, frequency and route of administration; whilst being 
wary of possible over-reporting. A person’s tolerance to methadone can be  significantly 
reduced within 3 to 4 days of not using opioids, so caution must be exercised after 
this time, with careful re-titration from a starting dose.

 ■ Use of other depressant drugs, e.g. alcohol, benzodiazepines and psychiatric medica-
tions increase risks of toxicity.

 ■ Long half-life of methadone, as cumulative toxicity may develop.24,25 For this reason 
a patient should be reviewed regularly for signs of intoxication and the dose must be 
omitted if there is any sign of drowsiness or other evidence of toxicity.

 ■ Inappropriate dosing can result in fatal overdose, particularly in the first few 
days.20,21,26,27 Deaths have occurred following the commencement of a daily dose of 
less than 30 mg methadone.2

 ■ It is safer to start with a low dose that can subsequently be increased at intervals if 
this dose later proves to be insufficient.

Note: opioid withdrawal is not a life-threatening condition, opioid toxicity is.



Substance misuse 435

C
h

a
pt

er
 6

Direct conversion tables for opioids and methadone should be viewed cautiously, as 
there are a number of factors influencing the values at any given time. It is much safer 
to titrate the dose against presenting withdrawal symptoms.

The Clinical Opioid Withdrawal Scale3 or Short Opiate Withdrawal Scale5 provide a 
systematic way of assessing withdrawals.

The initial total daily dose for most cases will be in the range of 10–30 mg methadone 
depending on the level of tolerance.1,2 In an acute medical or psychiatric ward, starting 
doses of up to 20 mg daily are usually recommended, as patients in these settings are 
likely to be physically unwell in the former, or being treated with various other psycho-
active drugs in the latter case. In inpatient settings it is recommended that the dose is 
divided, for example 10 mg twice daily, in case there is any sign of toxicity.

In specialist settings, an initial dose of up to 40 mg methadone may be prescribed by 
an experienced competent senior clinician for patients who are assessed as being heav-
ily dependent and tolerant, but it is unwise to exceed this dose.1,2 An additional dose of 
methadone can be given later the same day in cases where there is evidence of ongoing 
opioid withdrawal, but this should only be undertaken by experienced prescribers with 
the appropriate competencies.1,2

Note: onset of action should be evident within half an hour, with peak plasma levels 
being achieved after approximately two to four hours of dosing.

Recommendations for prescribing methadone by non-specialists in  
non-specialist areas (e.g. general psychiatric wards)

Day one – induction.

 ■ The person must be exhibiting objective opioid withdrawal symptoms, as assessed on 
an opioid withdrawal scale, before any dose is prescribed.

 ■ Give a dose of 5–10 mg of methadone mixture 1 mg/1 mL based on the severity of 
withdrawal. This should be given as a once only dose. Methadone will start to have 
an effect after 20–30 minutes with peak levels being reached at 4 hours.

 ■ Continue to monitor for signs of withdrawal 2–4 hourly and give further doses as 
required – also observe for signs of intoxication.

 ■ The initial daily dose (over 24 hours) will not usually be more than 30 mg.
 ■ Consider prescribing naloxone as required, in case of overdose.

Day two – calculate the total dose given in the previous 24 hours, but divide and pre-
scribe twice daily. It can then be withheld in case of over-sedation.

 ■ Continue to monitor using an opioid withdrawal scale 4 hourly until symptoms have 
stabilised.

 ■ Up to an additional 10 mg can be given in 24 hours if indicated (i.e. maximum of 
40 mg).

 ■ Liaise with the local specialist addiction service for ongoing advice and to develop a 
joint plan.

Ongoing prescribing.

 ■ Once stability has been achieved continue to prescribe the required dose.
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In the acute inpatient setting it is usually advisable for the person to be maintained on 
a stable dose rather than commence detoxification.

Methadone stabilisation in the community

This applies to patients who have not been on a prescription in the previous 3 days 
or more.

This is usually undertaken in specialist services by those with appropriate competen-
cies and after a full assessment with urine toxicology and clear evidence of opioid use 
and withdrawal.

 ■ First week. Outpatients should attend daily for the first few days to enable assessment 
by the prescriber and any dose titration against withdrawal symptoms. Dose increases 
should not exceed 5–10 mg a day and not usually more than 30 mg in the first week 
above the initial starting dose.1 Note that steady state plasma levels are only achieved 
approximately 5 days after the last dose increase. Once the patient has been stabilised 
on an adequate dose, methadone should be prescribed as a single regular daily dose. 
It should not be prescribed on a pro re nata basis or at variable dosage. It is good 
practice to supervise consumption for the first 3 months.

 ■ Subsequent period. Subsequent increases of 5–10 mg methadone can continue after 
the first week, and there should be at least a few days between each successive 
increase.2 It may take several weeks to reach the therapeutic daily dose of 60–120 mg.2 
Stabilisation is usually achieved within 6 weeks but may take longer. However, it is 
important to consider that some patients may require more rapid stabilisation. This 
would need to be balanced by a high level of supervision and observation thereby 
allowing the ability to increase doses more rapidly.

Methadone cautions

 ■ Intoxication. Methadone should not be given to any patient showing signs of intoxi-
cation, especially due to alcohol or other depressant drugs (e.g. benzodiazepines).23,28 
Risk of fatal overdose is greatly enhanced when methadone is taken concomitantly 
with alcohol and other respiratory depressant drugs. Concurrent alcohol and illicit 
drug consumption must be borne in mind when considering subsequent prescribing 
of methadone due to the increased risk of overdose associated with polysubstance 
misuse.21,26,28,29

 ■ Severe hepatic/renal dysfunction. Metabolism and elimination of methadone may be 
affected in which case the dose or dosing interval should be adjusted accordingly 
against clinical presentation. Because of extended plasma half-life, the interval 
between assessments during initial dosing may need to be extended.

Methadone overdose

In the event of methadone overdose, naloxone should be administered following the 
BNF guidelines. Naloxone can be given by intravenous, intramuscular or subcutaneous 
route. The emergency services should always be called. See Box  6.5 later in this 
section.
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Dose: 0.4–2 mg repeated at intervals of 2–3 minutes to a maximum of 10 mg if respira-
tory function does not improve. If no response consider alternative causes for overdose.

Although the onset of action will be slower with the intramuscular route, this is the 
preferred route within the psychiatric setting or addiction service where the intravenous 
route may be difficult and actually take longer to administer.

In the medical setting a continuous intravenous infusion (2 mg/500 mL) at a rate 
adjusted according to response may be used.

Naloxone is short-acting and therefore the effect may reverse within 20 minutes to 
1 hour, meaning that a patient can revert back into an overdose state. Therefore on-
going medical monitoring should be provided after naloxone administration and 
patients should be kept under observation in a suitable medical facility.

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 the 
pain, then this should be titrated accordingly for pain relief in line with usual analgesic 
protocols. There are specific considerations for patients receiving methadone, buprenor-
phine or naltrexone. In the case of patients prescribed methadone, 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.30 Titrating the metha-
done dose to provide analgesia may be used in certain circumstances but this should 
only be carried out by experienced specialists.

As outlined elsewhere in this chapter, patients taking buprenorphine or naltrexone 
may be relatively refractory to opioids prescribed for analgesia, although in practice if 
a patient on buprenorphine requires treatment for acute pain, an additional opioid may 
be added titrated against response.11

If naltrexone is stopped to allow for the prescribing of opioid analgesia, careful mon-
itoring will be required because of the increased risk of both relapse and overdose.17,30

Patients with a history of substance misuse may also need acute pain management in 
hospital following surgery, trauma or other illness. The primary objectives during the 
period of acute pain are to manage the pain and avoid the consequences of withdrawal, 
so it is important to maintain sufficient background medication to achieve both. Liaison 
with both the inpatient pain team and the local addictions services, as well as collabora-
tive discussion with the patient, are important. The patient may be known to the addic-
tions services, who will be able to inform the treatment plan, assist in a reliable 
conversion from street drugs (if these are also being taken) to prescribed analgesics and 
help plan a smooth transition from acute pain intervention to ongoing management of 
the patient’s substance misuse.17 Further details can be found in a consensus document 
by the British Pain Society, Royal College of Psychiatrists, Royal College of GPs and 
The Advisory Council on the Misuse of Drugs.30

As advised in the consensus document, in palliative care, the principles of providing 
analgesia ‘in substance misusers are fundamentally no different from those for other 
adult patients needing palliative care’, although increased liaison with substance misuse 
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services is essential. Those who are opioid dependent may receive maintenance therapy 
from a substance misuse service ‘and this should be regarded as a separate prescription 
from that for analgesia when attending as a [pain clinic] outpatient’, as also described 
in the context of chronic non-cancer pain above. During admission all medication 
would usually be received from the inpatient unit, but with ‘a clear plan for separate 
follow-ups for substance misuse and symptom palliation … in place on discharge except 
during the terminal phase of an illness’.30 Again, further details can be found in the 
consensus advice document.30

Methadone and risk of Torsades de Pointes/QT interval prolongation

It is possible that methadone either alone or combined with other QT prolonging agents 
may increase the likelihood of QT interval prolongation on the ECG, which is associ-
ated with Torsades de Pointes and can be fatal.31–33

Recommended ECG monitoring
In 2006, the Medicines and Healthcare product and Regulatory Authority (MHRA) 
recommended that patients with the following risk factors for QT interval prolonga-
tion are carefully monitored whilst taking methadone: heart or liver disease, electrolyte 
abnormalities, concomitant treatment with CYP3A4 inhibitors, or medicines with the 
potential to cause QT interval prolongation (e.g. some antipsychotics, erythromycin, 
amongst others). See Table 6.8. In addition, any patient requiring more than 100 mg of 
methadone per day should be closely monitored,34 because of possible increased risk of 
QTc prolongation.31 Thus, in individuals with such risk factors, e.g. those with known 
heart disease, and those being titrated up to doses of methadone exceeding 100 mg, 
should have a baseline ECG and subsequent ECG monitoring. The timeframe for the 
latter is not yet subject to a rigorous evidence base; annual checks in the absence of 
cardiac symptomatology would be a reasonable minimum frequency where there are 

Table 6.8 Recommended ECG monitoring

Borderline 
prolonged 
QTc Action

Prolonged 
QTc Action

Very 
prolonged 
QTc Action

Females ≥470 ms •  Repeat ECG
•  Electrolytes
•   Try to modify 

QT risk factors
•   Regular ECG 

until normal

≥500 ms •  Repeat ECG
•  Electrolytes
•   Try to modify QT 

risk factors
•   Seek specialist 

help
•   Consider 

stopping 
methadone

•   Regular ECGs 
until normal

≥550 ms •   Urgent  
specialist referral

•  Repeat ECG
•  Electrolytes
•   Try to modify QT  

risk factors
•  Stop methadone

Males ≥450 ms
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risk factors as listed. 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 methadone.35

Buprenorphine appears to be associated with less QTc prolongation and therefore 
may be a safer alternative in this respect,36 although there are few studies in this area at 
present; and there are many other factors to take into account when choosing an appro-
priate opioid substitute, as described earlier.

Remember that QT should be corrected for heart rate to produce a corrected QT 
(QTc) in milliseconds (ms). This is normally documented on the ECG recording. The 
ECG should be read by a professional with experience in reading ECGs. Brief guidelines 
as to actions to take are documented below. Always seek specialist advice where there 
is prolongation of the QT interval.

A recent review of ECG monitoring suggests that there is insufficient evidence 
for the efficacy of QTc screening strategies for preventing cardiac morbidity and mor-
tality in methadone-maintained patients and there is concern that in some settings the 
procedures involved may be ‘too demanding and too stressful’ and may ‘interfere with 
the availability of patients to undergo methadone maintenance and may expose 
patients to health consequences of untreated opioid addiction including increased 
mortality risk’.37

Patients on or about to start methadone in inpatient settings on both medical and 
psychiatric wards should always have an ECG, and patients on high doses or with other 
risk factors should if possible have ECGs when treated in the community, although 
consideration should be taken of the risks and benefits if a community patient refuses 
to attend for ECG monitoring.

Buprenorphine

Clinical effectiveness

Buprenorphine (Subutex) is a synthetic partial opioid agonist and with a low intrinsic 
activity and high affinity at μ opioid receptors. It is an effective treatment for use in 
maintenance treatment for heroin addiction, although not more effective than metha-
done at adequate dosages.38 There is no significant difference between buprenorphine 
and methadone in terms of completion of detoxification treatment, but withdrawal 
symptoms may resolve more quickly with buprenorphine.39

Prescribing information

Buprenorphine is absorbed via the sublingual route which takes approximately 5–10 
minutes to complete. It is effective in treating opioid dependence because:

 ■ it alleviates/prevents opioid withdrawal and craving
 ■ it reduces the effects of additional opioid use because of its high receptor affinity8–10

 ■ 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. 2 mg) exert effects 
for up to 12 hours; higher doses (e.g. 16–32 mg) exert effects for as long as 48–72 
hours.
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Buprenorphine starting dose
The same principles as for methadone apply when starting treatment with buprenor-
phine. However, of particular interest with buprenorphine is the phenomenon of pre-
cipitated withdrawal. Patient education is an important factor in reducing the problems 
during induction.

Continuing an already established buprenorphine prescription
As for continuation of methadone prescribing, the following principles apply.

 ■ Dose confirmed in writing by the previous prescriber.
 ■ Last consumption confirmed and supervised (e.g. pharmacy contacted) and has been 
regularly taking this dose including within the last 3 days (to ensure that tolerance 
has not been reduced).

 ■ Previous prescriber has stopped prescribing and current prescription is completed or 
cancelled to date (to prevent a patient receiving a double dose).

 ■ Patient is stable or ‘comfortable’ on dose (no signs of intoxication/withdrawal) and 
the patient is not presenting as intoxicated with other drugs and/or alcohol.

 ■ No other contraindications or cautions are present.

Starting buprenorphine
The first dose of buprenorphine should be administered when the patient is experienc-
ing opioid withdrawal symptoms to reduce the risk of precipitated withdrawal. As with 
methadone, clear evidence of daily opioid use (including drug testing) and withdrawal 
symptoms are mandatory before commencing a prescription for buprenorphine. The 
initial dose recommendations are shown in Table 6.9.

No more than 8 mg buprenorphine should be given on the first day in a non-specialist 
setting. In some cases 8 mg may be sufficient, but this may be increased to 12–16 mg the 
following day if there is continuing evidence of withdrawal and no evidence of intoxi-
cation. The doses should be given in divided doses so that it can be reviewed promptly 
in the event of any intoxication. If there is concern that doses higher than 16 mg may be 
required specialist advice should be sought and only increased under advice from addic-
tion specialists.

If patients are on other respiratory sedatives such as benzodiazepines, the lower 
doses should be used and the patient monitored for intoxication and respiratory 
depression.

Table 6.9 Recommended starting doses of buprenorphine in opioid withdrawal

Patient’s condition Dose of buprenorphine (mg)

Patient in withdrawal and no risk factors 8 mg

Patient not experiencing withdrawal and no risk factors 4 mg

Patient has concomitant risk factors (e.g. medical condition, polydrug misuse, 
low or uncertain severity of dependence, on other psychiatric medications.)

2–4 mg
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Transferring from methadone to buprenorphine
This should usually be under the supervision of a suitably experienced specialist pre-
scriber. Patients transferring from methadone are at risk of experiencing precipitated 
withdrawal symptoms that may continue at a milder level for 1–2 weeks. Factors affect-
ing precipitated withdrawal are listed in Table 6.10.

Transferring from methadone dose <40 mg (ideally ≤30 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 conversion rates shown in Table 6.11 at the 
start of treatment are recommended, but higher doses may be subsequently needed 
depending on clinical presentation.

Table 6.10 Factors affecting risk of precipitated withdrawal with buprenorphine

Factor Discussion Recommended strategy

Dose of methadone More likely with doses of methadone 
above 30 mg
Generally – the higher the dose the 
more severe the precipitated 
withdrawal40

Attempt transfer from doses of methadone 
<40 mg (preferably ≤30 mg)
Transfer from >60 mg should not be 
attempted

Time between last 
methadone dose and 
first buprenorphine 
dose

Interval should be at least 24 hours. 
Increasing the interval reduces the 
incidence and severity of withdrawal41,42

Cease methadone and delay first dose until 
patient experiencing withdrawal from 
methadone

Dose of buprenorphine Very low doses of buprenorphine  
(e.g. 2 mg) are generally inadequate to 
substitute for methadone
High first doses of buprenorphine  
(e.g. 8 mg) are more likely to  
precipitate withdrawal

First dose should generally be 4 mg; review 
patient 2–3 hours later

Patient expectancy Patients not prepared for precipitated 
withdrawal are more likely to become 
distressed and confused by the effect

Inform patients in advance
Have contingency plan for severe symptoms

Use of other 
medications

Symptomatic medication (e.g. 
lofexidine) can be useful to relieve 
symptoms

Prescribe in accordance to 
management plan

Table 6.11 Recommended doses of buprenorphine for patients transferring from 
methadone (<40 mg (ideally ≤30 mg))

Last methadone  
dose

Day 1 initial  
buprenorphine dose

Day 2  
buprenorphine dose

20–40 mg 4 mg 6–8 mg

10–20 mg 4 mg 4–8 mg

1–10 mg 2 mg 2–4 mg
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Transferring from methadone 40–60 mg dose to buprenorphine

 ■ The methadone dose should be reduced as far as possible without the patient becom-
ing unstable or chaotic, and then abruptly stopped.

 ■ The first buprenorphine dose should be delayed until the patient displays clear signs 
of withdrawal, generally 48–96 hours after the last dose of methadone. Symptomatic 
medication (lofexidine) may be useful to provide transitory relief.

 ■ An initial dose of 2–4 mg should be given. The patient should then be reviewed 2–3 
hours later.

 ■ If withdrawal has been precipitated further symptomatic medication can be 
prescribed.

 ■ If there has been no precipitation or worsening of withdrawal, an additional 2–4 mg 
of buprenorphine can be dispensed on the same day.

 ■ The patient should be reviewed the following day at which point the dose should be 
increased to between 8–12 mg.

Transferring from methadone doses >60 mg to buprenorphine
Such transfers should not be attempted in an outpatient 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 30 mg daily. However, if transfer from higher dose methadone to buprenor-
phine is required, a referral to an inpatient unit should be considered.

Transferring from other prescribed opioids to buprenorphine
There is little experience in transferring patients from other prescribed opioids (e.g. 
codeine, dihydrocodeine, morphine). Basic principles suggest that transferring from 
opioids with short half-lives should be similar to inducting heroin users; whereas trans-
ferring from opioids with longer half-lives will be similar to transferring from 
methadone.

Stabilisation dose of buprenorphine
Outpatients should attend regularly for the first few days to enable assessment by the 
prescriber and any dose titration. Dose increases should be made in increments of 
2–4 mg at a time, daily if necessary, up to a maximum daily dose of 32 mg. Effective 
maintenance doses are usually in the range of 12–24 mg daily43 and patients should 
generally be able to achieve maintenance levels within 1–2 weeks of starting 
buprenorphine.

Buphrenorphine less than daily dosing
Buprenorphine is licensed in the UK as a medication to be taken daily. International 
evidence and experience indicates that many clients can be comfortably maintained on 
one dose every 2–3 days.81–84 This may be pertinent for patients in buprenorphine treat-
ment who are considered unsuitable for take-away medication because of the risk of 
diversion.
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The following conversion rate is recommended:

2-day buprenorphine dose = 2 × daily dose of buprenorphine (to a max 32 mg)
3-day buprenorphine dose = 3 × daily dose of buprenorphine (to a max 32 mg)

Note: in the event of patients being unable to stabilise comfortably on buprenorphine 
(often those transferring from methadone), the option of transferring to methadone 
should be available. Methadone can be commenced 24 hours after the last buprenor-
phine dose. Doses should be titrated according to clinical response, being mindful of the 
residual ‘blockade’ effect of buprenorphine which may last for several days.

Buprenorphine cautions

 ■ 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.48 Such 
patients should have liver funstion tests (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. 
severe liver disease. Elevated liver enzymes in the absence of clinically significant liver 
disease however does not necessarily contraindicate treatment with buprenorphine

 ■ Intoxication. Buprenorphine should not be given to any patient showing signs of 
intoxication, especially due to alcohol or other depressant drugs (e.g. benzodiazepines). 
Buprenorphine in combination with other sedative drugs can result in respiratory 
depression, sedation, coma and death. Concurrent alcohol and illicit drug consump-
tion must be borne in mind when considering subsequent prescribing of buprenor-
phine due to the increased risk of overdose associated with polysubstance misuse.

Overdose with buprenorphine

Buprenorphine as a single drug in overdose is generally regarded as safer than metha-
done and heroin because it causes less respiratory depression. However, in combination 
with other respiratory depressant drugs the effects may be harder to manage. Very high 
doses of naloxone (e.g. 10–15 mg) may be needed to reverse buprenorphine effects 
(although lower doses such as 0.8 to 2 mg may be sufficient), hence ventilator support 
is often required in cases where buprenorphine is contributing to respiratory depression 
(e.g. in polydrug overdose). The emergency services should always be called. See Box 6.5 
later in this section.

Analgesia for buprenorphine-prescribed patients

Non-opioid analgesics should be used in preference (e.g. paracetamol, NSAIDs). 
Buprenorphine reduces or blocks the effect of full opioid agonists complicating their 
use as analgesics in patients on buprenorphine. If adequate pain control cannot be 
achieved then it may be necessary to transfer the patient to a stable methadone dose so 
that an opioid analgesic can be effectively used for pain control (see notes on analgesia 
for methadone-prescribed patients earlier in this chapter).
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Suboxone

With regards to the risk of diversion and subsequent injecting of buprenorphine, con-
sideration may be given by the prescriber to a buprenorphine/naloxone preparation 
which theoretically may reduce the risk of diversion. The different sublingual and par-
enteral potency profiles of buprenorphine and naloxone is key: if used sublingually the 
naloxone will have negligible effects. However, if the combined preparation is injected, 
the naloxone will have a substantial effect and can attenuate the effects of the buprenor-
phine in the short-term and is also likely to precipitate withdrawal in opioid dependent 
individuals on full opioid agonists.49

Alternative oral preparations

Oral methadone and buprenorphine should continue to be the mainstay of treatment;2 
other oral options such as slow release oral morphine (SROM) preparations and dihy-
drocodeine are not licensed in the UK for the treatment of opiate dependence.2

However, a specialised clinician may in very exceptional circumstances prescribe oral 
dihydrocodeine as maintenance therapy, where clients are unable to tolerate methadone or 
buprenorphine, or in other exceptional circumstances; taking into account the difficulties 
associated with its short half-life, supervision requirements, and diversion potential.2

Slow release oral morphine preparations have been shown elsewhere in Europe to be 
useful as maintenance therapy in those failing to tolerate methadone; again only for 
prescribing by specialised clinicians.2 A recent review of studies on slow release oral 
morphine suggested that there was insufficient evidence to assess the effectiveness of 
this treatment.50

Injectable opioid maintenance prescribing

With regard to the prescribing of injectable opioids, a small number of patients in the 
UK continue to receive these under the former ‘British system’,2 and a further minority 
are being treated in trial clinics in the UK,51 modelled on the recent Swiss and Dutch 
injectable opioid maintenance clinics. The trials in Europe have shown promising results, 
and the UK results have also shown favourable outcomes. Meanwhile, injectable opioid 
treatment is not currently available in all specialist services in the UK.2 Notably, a Home 
Office licence is required to prescribe diamorphine for addictions treatment, and special-
ist levels of competence are required to prescribe injectable substitute opioids.2

At present, clients should only be considered for injectable opioid prescribing in com-
bination with psychosocial interventions, as part of a wider package of care, as an 
option in cases where the individual has not responded adequately to oral opioid sub-
stitution treatment, and in an area where it can be supported by locally commissioned 
and provided mechanisms for supervised consumption.2,51 Patients are generally seen 
for supervised injecting in a specialist facility twice a day.

Opioid detoxification and reduction regimes

Opioid maintenance can be continued from the short term 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 medium- to long-term periods 



Substance misuse 445

C
h

a
pt

er
 6

of stability on maintenance prescriptions. All detoxification programmes should be 
part of a care programme. Given the risk of serious fatal overdose post detoxification, 
services providing such treatment should educate the patient about these risks and sup-
ply and train them with naloxone and overdose training for emergency use.1,52,53

Regarding the length of detoxification, the NICE guidelines state ‘dose reduction can 
take place over anything from a few days to several months, with a higher initial stabi-
lisation 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’.54 In practice, detoxification 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 sub-
sequent abstinence following detoxification.

Detoxification in an inpatient setting, the NICE guidelines indicate, may take place 
over a shorter time than in the community (suggesting 14–21 days for methadone and 
7–14 days for buprenorphine) ‘as the supportive environment helps a service user to 
tolerate emerging withdrawal symptoms’.55 As in the community, stabilisation on the 
dose of a substitute opioid is first achieved, followed by gradual dose reduction; with 
additive medications judiciously prescribed for withdrawal symptoms if and as needed.

Detoxification carries a recognised risk of relapse and indeed 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 emer-
gency psychiatric or medical admissions, detoxification is not usually indicated unless 
with the support of specialist services and aftercare arrangements are in place.

Opioid withdrawal in a community setting

Methadone

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 5–10 mg weekly or 
fortnightly, although there can be much variation in the reduction and speed of reduc-
tion. 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 regularly 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 reduction rate. Towards the end of the detoxification the dose 
reduction may be slower 1–2 mg per week. Recent studies show that length of stability 
on maintenance treatment and prolonged reduction schedules (up to a year) substan-
tially improve the chances of achieving abstinence.56

Buprenorphine

The same principles as for methadone apply when planning a buprenorphine detoxifi-
cation regime. Dose reduction should be gradual to minimise withdrawal discomfort. 
A suggested reduction regime is shown in Table 6.12.
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Opioid withdrawal in a specialist addiction inpatient setting

Methadone

Patients should have a starting dose assessment of methadone, over 48 hours by a spe-
cialist inpatient team. The dose may then be reduced following a linear regime over up 
to 4 weeks.54

Buprenorphine

Buprenorphine can be used effectively for short-term inpatient detoxifications follow-
ing the same principles as for methadone.

Lofexidine

Lofexidine, an α2-adrenergic agonist, can counteract the adrenergic hyperactivity 
associated with opioid withdrawal57 (demonstrated by characteristic signs and 
symptoms, such as tachycardia, sweating, runny nose, hair standing on end, shivering, 
and goose bumps). Thus, it is licensed for the management of symptoms of opioid 
withdrawal,54 although additional short term adjunctive medications may be needed, 
such as loperamide for diarrhoea.2 Detoxification using lofexidine is much faster than 
with methadone or buprenorphine, typically lasting 5–7 days, and up to a maximum of 
10 days. The usual regimen commences at 800 μg daily, rising to 2.4 mg in split doses, 
which is then reduced over subsequent days.22 Side-effects may include a dry mouth, 
drowsiness, and clinically significant hypotension and bardycardia;2 the latter two in 
particular must therefore be monitored during lofexidine prescribing. Lofexidine should 
be used with caution in patients with cardiovascular disease or being treated with 
medications associated with QT prolongation.

Although lofexidine is not useful for detoxification of those with substantial 
opioid dependence,2 there are certain circumstances in which this regimen may have 
a role: in cases where the client has made an informed and clinically appropri-
ate  decision not to use methadone or buprenorphine for detoxification; where 
they have made a similarly informed and clinically appropriate decision to detoxify 
within a short time period; and where there is only mild or uncertain opioid 
dependence (including young people).54 Treatment also enables early initiation onto 
naltrexone.

Table 6.12 Recommended dose reduction schedule for buprenorphine

Daily buprenorphine dose Reduction rate

Above 16 mg 4 mg every 1–2 weeks

8–16 mg 2–4 mg every 1–2 weeks

2–8 mg 2 mg per week or fortnight

Below 2 mg Reduce by 0.4–0.8 mg per week
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Relapse prevention – psychosocial interventions

Psychosocial and behavioural therapies play an important role in the treatment of drug 
misuse. By helping people develop skills to resist drug misuse and cope with associated 
problems, they form an important adjunct to pharmacological treatments.2

These include brief interventions, such as exploring ambivalence about drug use and 
possible treatment, with the aim of increasing motivation to change behaviour; provid-
ing information about self-help groups (e.g. Narcotics Anonymous); behavioural cou-
ples therapy; family therapy, community reinforcement approach and other psychosocial 
therapies.2 One particular form of therapy is Contingency Management, considered by 
NICE55 as having a strong evidence base from a growing body of work in the US. The 
principle of this therapy is to provide structured external incentives focused on chang-
ing specific behaviours. For example, low monetary value vouchers may be provided in 
a structured setting contingent on each presentation of a drug-negative test until stabil-
ity is achieved. Vouchers of higher monetary value (e.g. £10) should be considered to 
encourage harm reduction on a one-off basis or over a limited duration for managing 
physical health problems, such as concordance with, or completion of:

 ■ hepatitis B/C and HIV testing
 ■ hepatitis B immunisation
 ■ tuberculosis testing.55

‘The emphasis on reinforcing positive behaviours is consistent with current knowledge 
about the underlying neuropsychology of many people who misuse drugs and is more 
likely to be effective than penalising negative behaviours. There is good evidence that 
contingency management increases the likelihood of positive behaviours and is cost 
effective’.55 Further details are beyond the scope of this text and the interested reader 
is  therefore referred to the 2007 NICE guidelines on psychosocial interventions in 
drug misuse.

The 2011 review comments on the 2007 NICE guidelines, although not leading to a 
current updating of the guidelines,58 highlighted that the 2007 guidelines did not 
sufficiently emphasise the importance, from world-wide experience of psychosocial 
interventions outside the realms of double-blind trials, such as the 12-step programme, 
which also has an important role to play in relapse prevention and recovery- ‘the 
experience of the millions who have recovered through a 12-step programme’.59

Naltrexone in relapse prevention

Evidence for the effectiveness of naltrexone as a treatment for relapse prevention in 
opioid misusers has been inconclusive.60 However, for those who preferred an absti-
nence 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, naltrexone treatment has been found by NICE to be a cost-effective treat-
ment strategy in aiding abstinence from opioid misuse.61 The naltrexone implant, not 
currently licensed in the UK, may also have a role to play in reducing opioid use in a 
motivated population of patients62 following further research.

Close monitoring is particularly important when naltrexone treatment is initiated 
because of the higher risk of fatal overdose at this time. Discontinuation of naltrexone 
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may also be associated with an increase in inadvertent overdose from illicit opioids. 
Thus, supervision of naltrexone administration, and careful choice of who is prescribed 
it (those who are abstinence-focused and motivated) is very important. Moreover, 
people taking naltrexone often experience adverse effects of unease (dysphoria), 
depression and insomnia, which can lead to relapse to illicit opioid use while on 
naltrexone treatment, or failure to continue on treatment. The dysphoria may be caused 
by either withdrawal from illicit drugs or by the naltrexone treatment itself, emphasising 
the importance of prescribing naltrexone as part of a care programme that includes 
psychosocial therapy and general support.61

Initiating naltrexone treatment

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 
there has not been a sufficient ‘wash-out’ period prior to administering naltrexone.

The minimum recommended interval between stopping the opioid and starting naltrex-
one 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 may only require up to 7 days.

Experience with buprenorphine indicates that a wash-out period of up to 7 days is 
sufficient (final buprenorphine dose >2 mg; duration of use >2 weeks) and in some cases 
naltrexone may be started within 2–3 days of a patient stopping (final buprenorphine 
dose <2 mg; duration of use <2 weeks).

A test dose of naloxone (0.2–0.8 mg), which has a much shorter half-life than nal-
trexone, may be given to the patient as an intramuscular (IM) dose prior to starting 
naltrexone treatment. Any withdrawal symptoms precipitated will be of shorter dura-
tion than if precipitated by naltrexone.

Patients must be advised of the risk of withdrawal prior to giving the dose. It is worth 
thoroughly questioning the patient as to whether they have taken any opioid containing 
preparation unknowingly (e.g. over-the-counter analgesic). See Box 6.4.

Dose of naltrexone

An initial dose of 25 mg 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 

Box 6.4 Important points regarding prescribing naltrexone

 ■ Ensure the client 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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medication for withdrawal (lofexidine) should be available for use, if necessary, on the 
first day of naltrexone 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 
50 mg daily as a maintenance dose.

Naltrexone is contraindicated in patients with hepatic dysfunction and liver function 
tests should be monitored during treatment.

Pregnancy and opioid use

Substitute prescribing can occur at any time in pregnancy and carries a lower risk than 
continuing illicit use.2

Women can present with opioid dependency at any stage in pregnancy and stabilisation 
on substitute methadone is the treatment of choice at any stage in pregnancy. 
Detoxification in the first trimester is contraindicated due to the risk of spontaneous 
abortion and in the third trimester it is associated with preterm delivery. If detoxifica-
tion is requested, this is most safely achieved in the second trimester but should only be 
supervised by specialists with the appropriate competencies and with careful monitor-
ing for any evidence of instability. Enforcing detoxification is contraindicated as it is 
likely to deter some clients from seeking help, and the majority will then return to 
opioid use at some point during their pregnancy;63 fluctuating opioid concentrations in 
the maternal blood from intermittent use of illicit opioids may then lead to foetal with-
drawal or overdose.64,65 Given the value of a comprehensive care package, pregnant 
women attending treatment usually have better general health than those using drugs 
who are not in treatment, even if the former continue to also use illicit drugs.2 The 
emphasis must therefore be on early engagement in treatment,2 and, methadone main-
tenance treatment during pregnancy, in the context of a multidisciplinary team (includ-
ing obstetricians, neonatologists, and addictions specialists) and detailed holistic 
package of care, (including comprehensive psychosocial input);63 this is currently 
regarded as the gold standard.64,65

The majority of neonates born to methadone-maintained mothers will, however, 
require treatment for neonatal abstinence syndrome (NAS).64 NAS is characterised by 
a variety of signs and symptoms relating to the autonomic nervous system, gastrointes-
tinal tract and respiratory system;64 with methadone it usually commences after 
48 hours.66 In the case of any mother using drugs or in opioid substitution treatment, it 
is important to have access to skilled neonatal paediatric care, to monitor the neonate 
and treat as required.

Specialist advice should be obtained before initiating opioid substitution treatment 
or detoxification, particularly with regards to management and treatment plan during 
pregnancy. Maternal metabolism of methadone may increase towards the third trimes-
ter of pregnancy. At this time an increased methadone dose may be required or occa-
sionally split dosing on the medication to prevent withdrawal.

Limited controlled data are available on the treatment of opioid dependence in preg-
nancy,63,65,67 and particularly the use of buprenorphine in pregnancy.63,68

A review of the evidence suggests that there were no significant differences between 
methadone, buprenorphine and slow release oral morphine in pregnancy.67 However, 
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the buprenorphine cases recorded to date suggest that buprenorphine, compared with 
methadone, may lead to a less severe abstinence syndrome in the neonate,54 while meth-
adone may be related to better treatment retention.67

It is useful to anticipate potential problems for women prescribed opioids during 
pregnancy with regard to opioid pain relief: such women should be managed in special-
ist antenatal clinics due to the increased associated risks. Antenatal assessment by 
anaesthetists may be recommended with regard to anticipating any anaesthetic risks, 
any analgesic requirements and problems with venous access.

Pregnancy and breast feeding – methadone

Although the newborn may experience a withdrawal syndrome, as described, there is 
no evidence of an increase in congenital defects with methadone.

Methadone is considered compatible with breast feeding, although other risk factors 
such as HIV, hepatitis C, use of benzodiazepines, cocaine and other drugs need to be 
considered and may mean that breast feeding is contraindicated. The NICE guidelines2 
recommend that breast feeding should still be encouraged, but that with regards to 
methadone and breast feeding ‘the dose is kept as low as possible while maintaining 
stability, and the infant monitored to avoid sedation’.

Pregnancy and breast feeding – buprenorphine

Currently buprenorphine is not licensed as an opioid substitute treatment during 
 pregnancy or breast feeding although there is increasing experience of the use of this 
drug in pregnancy. More evidence is available on the safety of methadone, which for 
that reason makes it the preferred choice. However, women well maintained on 
buprenorphine prior to pregnancy may remain on buprenorphine following full 
informed consent and advice that safety of buprenorphine in pregnancy has not been 
fully established.2 All such decisions should be made by experienced prescribers and 
fully documented.

Opioids overdose

The recommended procedure in the event of an opioids overdose is shown in Box 6.5.

‘Take-home’ naloxone

Research trials have assessed the impact of providing take-home naloxone and over-
dose-management training to opioid-using patients.52,53 With overdose-management 
training, opiate users can be trained to execute appropriate actions to assist the success-
ful reversal of potentially fatal opiate overdose.69 Some services are providing one dose 
of take-home naloxone (400 μg) in combination opioid overdose-management training 
(as above) to opioid-using clients in treatment, and wider provision may reduce opioid-
related deaths further.69
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NICE guidelines related to substance abuse

The National Institute of Health and Care Excellence has issued various guidelines 
related to substance misuse. These are summarised in Boxes 6.6–6.10.

Box 6.5 Opioid overdose and use of naloxone

All addictions services and psychiatric units should have naloxone available.

ALWAYS CALL THE EMERGENCY SERVICES

1. Call 999
2. Check airways and breathing
3. Administer IM naloxone; repeat dose if needed
4. Stay with the client and await the ambulance

Opioid overdose with heroin or other opioids can be recognised by:

 ■ Pin-point pupils.
 ■ Respiratory depression (<8 breaths per minute).
 ■ Cold to touch/blue lips.
 ■ Unconsciousness.

Actions to be taken on discovering an opioid overdose:

 ■ Check area safe, then try to rouse overdose victim.
 ■ If unrousable – call for help/ambulance.
 ■ Check airway and breathing

 ■ if not breathing, give 2 rescue breaths (optional)
 ■ if breathing – place in recovery position.

 ■ Administer 0.4 mg Naloxone IM.
 ■ Repeat this dose if there is no response after 5–10 minutes.
 ■ Consider use of high flow oxygen (where available).
 ■ Await emergency team/ambulance.
 ■ Patient to have medical monitoring for several hours after naloxone as the effects of naloxone 
are short acting (between 30 minutes to one hour) and the effects of an opioid overdose may 
re-emerge. Patients may need additional doses of naloxone.

Box 6.6 NICE guidance: methadone and buprenorphine for the management of opioid 
dependence1

 ■ Methadone and buprenorphine (oral formulations), using flexible dosing regimens, are recom-
mended as options for maintenance therapy in the management of opioid dependence.

 ■ The decision about which drug to use should be made on a case-by-case basis, taking into 
account a number of factors, including the person’s history of opioid dependence, their 
commitment to a particular long-term management strategy, and an estimate of the risks and 
benefits of each treatment made by the responsible clinician in consultation with the person. 
If both drugs are equally suitable, methadone should be prescribed as the first choice.

 ■ Methadone and buprenorphine should be administered daily, under supervision, for at least 
the first 3 months. Supervision should be relaxed only when the patient’s compliance is  
assured. Both drugs should be given as part of a programme of supportive care.
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Box 6.7 Naltrexone for the management of opioid dependence61 

 ■ Naltrexone is recommended as a treatment option in detoxified formerly opioid-dependent 
people who are highly motivated to remain in an abstinence programme.

 ■ Naltrexone should only be administered under adequate supervision to people who have been 
fully informed of the potential adverse effects of treatment. It should be given as part of a 
programme of supportive care.

 ■ The effectiveness of naltrexone in preventing opioid misuse in people being treated should be 
reviewed regularly. Discontinuation of naltrexone treatment should be considered if there is 
evidence of such misuse.

Box 6.8 Drug misuse: psychological interventions55 

Brief interventions
 ■ Opportunistic brief interventions focused on motivation should be offered to people in limited 
contact with drug services (e.g. those attending a needle and syringe exchange).

 ■ These interventions should aim to increase motivation to change behaviour, and provide 
non-judgemental feedback.

Self help
 ■ Provide people who misuse drugs with information about self-help groups, e.g. Narcotics 
Anonymous and Cocaine Anonymous.

Contingency management
 ■ Introduce contingency management to reduce illicit drug use and/or promote engagement with 
services for people receiving methadone maintenance treatment.

Box 6.9 Drug misuse: opioid detoxification54 

 ■ Detoxification should be an available option for those who have expressed an informed choice 
to become abstinent.

 ■ Give detailed information about detoxification and the associated risks, including the loss of 
opioid tolerance following detoxification, the ensuing increased risk of overdose and death from 
illicit drug use; and the importance of continued support to maintain abstinence and reduce the 
risk of adverse outcomes.

 ■ Methadone or buprenorphine should be offered as the first-line treatment in opioid detoxification.
 ■ Ultra-rapid detoxification under general anaesthesia or heavy sedation (where the airway needs 
to be supported) must not be offered. This is because of the risk of serious adverse events, 
including death.

 ■ Offer a community-based programme to all service users considering opioid detoxification. 
Exceptions to this may include service users who:

 ■ have not benefited from previous formal community-based detoxification
 ■ need care because of significant co-morbid physical or mental health problems
 ■ require complex polydrug detoxification, e.g. concurrent detoxification from alcohol or 
benzodiazepines and who are experiencing significant social problems that will limit the 
benefit of community-based detoxification.

 ■ Residential detoxification should be considered for people who have significant co-morbid 
physical or mental health problems, or who require concurrent detoxification from opioids and 
benzodiazepines or sequential detoxification from opioids and alcohol, and for people who would 
benefit significantly from a residential rehabilitation programme during and after detoxification.

 ■ Inpatient detoxification should be considered for people who need a high level of medical  
and/or nursing support because of significant and severe co-morbid physical or mental health 
problems, or who need concurrent detoxification from alcohol or other drugs that requires 
a high level of medical and nursing expertise.
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Nicotine and smoking cessation

Smoking remains the Western world’s major preventable cause of early death. 
Reductions in smoking behaviour have a major positive impact on numerous health 
outcomes.

NICE guidance on smoking cessation

Harmful effects from nicotine dependence are generally related to the harm caused by 
smoking cigarettes and therefore the primary goal of treatment is complete cessation of 
smoking. The three main treatments licensed in the UK for smoking cessation are nico-
tine replacement (all formulations are available over the counter), the antidepressant 
bupropion prolonged-release and varenicline tartrate. Nicotine replacement therapy 
(NRT) has been investigated in a large number of well conducted RCTs, and varenicline 
and bupropion in a smaller number of such trials. NICE have developed tobacco treat-
ment guidance1–3 relating to planned abrupt cessation of tobacco which is the optimal 
approach, gradual smoking reduction prior to cessation (a form of harm reduction) for 
those unable or unwilling to stop smoking completely, and managing temporary absti-
nence when smokers are unable to smoke, ie. due to smoking restrictions such as during 
an inpatient stay.

For smoking cessation NICE make the following recommendations.

 ■ NRT, varenicline and bupropion are recommended for those who want to stop 
smoking.

 ■ NRT, varenicline and bupropion should only be prescribed as part of an ‘abstinent-
contingent treatment’ model in which smokers make a committment to stop smoking 
on a particular date and medication is only continued if the user remains abstinent 
from smoking at follow-ups. To increase cost-efficacy, the total treatment course is 
dispensed in divided prescriptions. NRT should initially be prescribed to last for 
2 weeks after the stopping date and varenicline and bupropion for 3–4 weeks after 
the stop date. Subsequent prescriptions should be given if the smoker is making good 
progress at their quit attempt.

 ■ Varenicline and bupropion should not be used in the under 18 s, pregnant and breast-
feeding women.

 ■ Explain the risks and benefits of using NRT to young people aged from 12 to 17, 
pregnant or breast-feeding women, and people who have unstable cardiovascular 
disorders. To maximise the benefits of NRT, people in these groups should also be 
strongly encouraged to use behavioural support in their quit attempt.

 ■ Varenicline or bupropion may be offered to people with unstable cardiovascular dis-
orders, subject to clinical judgement.

 ■ NHS-funded smoking cessation treatments should not usually be offered within 
6 months of an unsuccessful attempt at smoking cessation with either NRT, vareni-
cline or bupropion, unless there are external circumstances which lead to relapse.

 ■ Do not offer NRT, varenicline or buproprion in any combination.
 ■ Consider offering a combination of nicotine patches and an acute form of NRT (such 
as gum, inhalator, lozenge or nasal/mouth spray) to people who show a high level of 
dependence on nicotine or who have found single forms of NRT inadequate in the past.
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 ■ Factors to consider when deciding which of the three treatments to initate include:
 ■ motivation to stop
 ■ availability of counselling
 ■ previous experience with smoking cessation aids
 ■ contraindications to use and the potential for adverse events
 ■ personal preference of smoker.

More recently, in recognition of the fact that not all smokers are able or willing to stop 
smoking, or abstain from nicotine completely, NICE have recommended smokers to use 
one or more licensed nicotine-containing products while still smoking and for as long 
as needed to prevent relapse. Healthcare staff are encouraged to raise awareness of this 
new strategy among smokers. For those forced into temporary tobacco abstinence by 
smoking restrictions NICE also advises using such products to alleviate nicotine with-
drawal symptoms.3

Another development has been a focus on tackling smoking cessation in people with 
mental health conditions. NICE, the Royal College of Physicians and the Royal College 
of Psychiatrists have all recently called for radical changes in the prioritisation, service 
provision and prevention of tobacco related deaths and disability in people with mental 
health disorders.2,4 Widely held misconceptions that such smokers are not motivated to 
stop, are unable to do so if they try, or that their mental health might deteriorate as a 
result of quitting, are not supported by the data. In fact there is evidence that smoking 
cessation is associated with reduced depression, anxiety, stress, and improved positive 
mood and quality of life compared to continuing to smoke in those with and without 
psychiatric disorders.5

NICE has also made recommendations on brief interventions and referral to NHS 
smoking cessation services some of which are outlined below.6

 ■ Everyone who smokes should be advised to stop.
 ■ All smokers should be asked how interested they are in stopping.
 ■ Healthcare workers (including GPs and hospital doctors) should offer referral to 
smoking cessation services and if the person does not want to attend these services, 
can initiate pharmacotherapy as per NICE guidelines if sufficiently experienced.

Nicotine replacement therapy (NRT)

Clinical effectiveness

A Cochrane review of 117 RCTs of NRT against placebo or non-NRT for smoking ces-
sation7 concluded that all six commercially available forms of NRT are effective. NRT 
increases the odds of quitting by approximately 1.5- to 2-fold regardless of clinical set-
ting. NRT significantly reduces the severity of nicotine withdrawal symptoms and urge 
to smoke and should be given as per recommended doses in the BNF and outlined 
below. The dosages may vary according to the degree of nicotine dependence as indi-
cated by markers such as daily cigarette consumption, latency to first cigarette in the 
morning, and severity of withdrawal symptoms on previous quit attempts. There was a 
tendency for nicotine inhaler and nasal spray to be more effective than gums, lozenges 
or patches.
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In order to widen access of NRT in at-risk patient groups, the MHRA state that NRT 
may be used by:

 ■ Adolescents aged 12 to 18, but as there are limited data on the safety and efficacy, 
duration should be restricted to 12 weeks. Treatment should only be continued longer 
than 12 weeks on the advice of a healthcare professional.

 ■ Pregnant women – ideally they should stop smoking without using NRT but, if this 
is not possible, NRT may be recommended to assist a stopping attempt as it is con-
sidered that the risk to the foetus of continued smoking by the mother outweighs any 
potential adverse effects of NRT. The decision to use NRT should be made following 
a risk-benefit assessment as early in pregnancy as possible. The aim should be to dis-
continue NRT use after 2–3 months. Intermittent (oral) forms of NRT are preferable 
during pregnancy although a patch may be appropriate if nausea and/or vomiting are 
a problem. If patches are used, they should be removed before going to bed at night. 
Generally clinicians are advised to use only 16-hour patches with pregnant women as 
then the onus is not on the woman to remember to remove the patch. If she forgets 
to take 16-hour one off there is no further nicotine delivery.

 ■ Breast-feeding women – NRT can be used by women who are breast feeding. The 
amount of nicotine the infant is exposed to from breast milk is relatively small and 
less hazardous than the second-hand smoke they would otherwise be exposed to if 
the mother continued to smoke. If possible, patches should be avoided. NRT prod-
ucts taken intermittently (oral forms) are preferred as their use can be adjusted to 
allow the maximum time between their administration and feeding of the baby, to 
minimise the amount of nicotine in the milk.

 ■ Patients with cardiovascular disease – dependent smokers with a myocardial infarction 
(MI), severe dysrhythmia or recent cerebrovascular accident (CVA) who are in hospi-
tal, should be encouraged to stop smoking with non-pharmacological interventions. If 
this fails NRT may be considered, but as data on safety in these patient groups are 
limited, initiation of NRT should only be done under medical supervision. For patients 
with stable cardiovascular disease, NRT is a lesser risk than continuing to smoke.

 ■ Patients with diabetes – nicotine releases catecholamines, which can affect carbohy-
drate metabolism. Diabetic patients should be advised to monitor their blood sugar 
levels more closely than usual when starting NRT.

 ■ Patients with renal or hepatic impairment – NRT should be used with caution in 
patients with moderate to severe hepatic impairment and/or severe renal impairment, 
as the clearance of nicotine or its metabolites may be decreased, with the potential for 
increased adverse effects.

 ■ Patients taking other drugs – drug interactions may occur as a result of stopping 
smoking rather from NRT per se. The only interaction that is possibly directly attrib-
utable to NRT is with adenosine (adverse haemodynamic effects).

Preparations and dose

All NRTs, when used to make an abrupt attempt to stop smoking, should be used for 
about 8–12 weeks but may be continued beyond this time if needed to prevent relapse. 
They can also be used in combination if required, usually the patch plus a faster-acting 
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oral or nasal NRT for relief of situational urges to smoke. Cochrane report an odds 
ratio of 1.34 for combination NRT versus patch alone for long term abstinence.7 Unless 
given adequate behavioural support in combination with NRT, and enough informa-
tion about how these products work, smokers tend not to use sufficient NRT for relief 
of withdrawal and do not use it for long enough to prevent relapse. Even the fastest 
acting NRTs (nasal and mouth spray) deliver nicotine much more slowly than inhaled 
tobacco smoke and so do not give the same subjective satisfaction.

 ■ Sublingual tablet (2 mg): recommended dose of one tablet per hour or, for heavy 
smokers (smoking more than 20 cigarettes per day), two tablets per hour maximum 
40 × 2 mg daily.

 ■ Gum (2 mg or 4 mg, variety of flavours, chewed slowly when urge to smoke occurs) 
up to maximum of 15 pieces daily. Gum needs to be rested against the gums or buccal 
mucosa for absorption to occur. There is some evidence of reduced efficacy for the 
2 mg preparation.7

 ■ Patch: two different types are available (24 hour or 16 hour). There is no difference in 
efficacy. Both types come in three strengths to allow gradual weaning.

 ■ 16 hour patches deliver nicotine over a 16 hour period and are removed at bedtime 
(dose 25 mg,15 mg, 10 mg)

 ■ 24 hour patches are worn throughout the night and taken off and replaced in the 
morning (21 mg, 14 mg, 7 mg).

 ■ Nasal spray (each metered spray delivers 0.5 mg nicotine. A dose = 1 spray to each 
nostril, up to maximum of 2 doses per hour or 32 doses per day). Most suitable for 
highly dependent smokers.

 ■ Inhalator (15 mg/cartridge) used with a plastic mouthpiece. Dose initially up to 6 
cartridges per day – puffed for 20 minutes every hour.

 ■ Lozenge (1 mg, 2 mg and 4 mg) up to maximum of 15 per day. Again, as with gum, 
needs to be used correctly. Patients should be advised not to suck the lozenge, rest 
between gum and cheek or put under the tongue.

 ■ Nicotine oromucal spray (1 mg): Apply 1–2 sprays into the mouth every 30 minutes, 
for 8 weeks, then reduce use by 50% over 2–4 weeks and down to 0 within another 
2 weeks.

 ■ Orodispersable nicotine mouth strips (2.5 mg): One strip every 1–2 hours for 6 weeks, 
then one every 2–4 hours for 3 weeks reducing to one every 4–8 hours for 3 weeks. 
Minimum of 9 to maximum of 15 strips a day. Suitable for less nicotine dependent 
smokers.

E-cigarettes

In the past two or three years the number of people switching partly or wholly to 
e-cigarettes has massively increased. Smoking e-cigarettes (‘vaping’) is essentially 
 unsupervised NRT. The advantage is a fast delivery of nicotine which mimics tobacco 
smoking. Disadvantages include the normalisation of smoking in a different form and 
the possibility that carcinogens may still be present in the tobacco-derived nicotine 
solutions. Many smokers find delivery from some e-cigarettes to be unsatisfactory, and 
so equipment which allows the user to alter the nicotine delivery may be preferred.
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Side-effects
Mainly mild local irritant effects such as skin irritation, hiccups, stinging in the mouth/
throat/nose depending on formulation. These usually disappear with continued use as 
tolerance develops rapidly.

Bupropion (amfebutamone)

Clinical effectiveness

Bupropion (Zyban) is an atypical antidepressant with dopaminergic and noradrenergic 
actions, and has been advocated by NICE for smoking cessation. A systematic review 
of 65 RCTs of bupropion revealed a near doubling of smoking cessation as compared 
to the placebo control (where NRT is not used).8 Trials show it significantly reduces the 
severity of nicotine withdrawal symptoms and urges to smoke and in some patients will 
make smoking less pleasurable and rewarding.

There is a risk of about 1 in 1000 of seizures associated with bupropion use and 
 therefore this must be considered before initiation of treatment.

Bupropion is contraindicated in patients with a history of seizures, eating disorders, a 
CNS tumour, bipolar disorder, pregnancy, breast feeding or those experiencing acute 
benzodiazepine or alcohol withdrawal. As many drugs reduce seizure threshold, 
 including other antidepressants, a risk-benefit assessment must be made in such cases 
and if bupropion is prescribed it should be at half dose.

Side-effects

Insomnia, dry mouth, headache (common ~30%). Seizure, hypersensitivity reaction or 
rash (rare ~0.1%).

Start 1–2 weeks before the planned ‘quit date’ at 150 mg daily for 6 days, then 
150 mg twice daily for a maximum of 7–9 weeks. The dose will need to be reduced 
in the elderly or in those experiencing side-effects. Not recommended for 
those <18 years old.

Varenicline (Champix)

Varenicline tartrate is a partial agonist binding with high affinity to the α4β2 nicotinic 
acetylcholine receptor. Two large scale randomised placebo-controlled trials comparing 
it directly with bupropion suggest it is nearly 80% more effective.9,10 The Cochrane 
review gives a number needed to treat (NNT) of 10 for varenicline to achieve an 
 additional successful 6–12 month quitter compared with placebo, compared with an 
NNT of 20 for bupropion and 10 for single NRT.11 Varenicline is also more effective 
than 24 hour NRT.12 Like NRT and bupropion, varenicline significantly reduces 
 nicotine withdrawal symptoms, but there is also evidence it makes smoking less 
 rewarding so may help prevent ‘slips’ develop into full relapse.
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Dose

Days 1–3: 0.5 mg once daily
Days 4–7: 0.5 mg twice daily
Day 8–end of week 12: 1.0 mg twice daily

Smokers should be advised to set a ‘quit date’ between days 8–14 but can delay quitting 
for up to 35 days. For patients who have successfully stopped smoking at the end of 
12  weeks, an additional course of 12 weeks treatment at 1 mg twice daily may be 
 considered. The only contraindication is hypersensitivity to the drug or excipients. 
There are no known drug interactions.

Warnings and precautions

Smoking cessation, with or without pharmacotherapy, has been associated with 
 exacerbation of underlying psychiatric illness (e.g. depression). It should not be used in 
the under 18s, pregnant or breast-feeding women, or in those with end stage renal 
 disease. Those with severe renal impairment may require a dosage reduction.

Side-effects

The main side effect is nausea (30%). Depression and suicidality have also been 
reported13 during post-marketing surveillance and care should be taken to monitor 
patients for any signs of agitation, mood changes or suicidal thoughts.14

Extra considerations for those with a psychiatric diagnosis

People with mental health problems who smoke tend to be more highly  nicotine-dependent 
than the general population of smokers and may find withdrawal intolerable,15 a factor 
which predicts lower success rates with smoking cessation interventions. The  relationship 
between tobacco use and different psychiatric disorders has been extensively reviewed.4,15 
Clinicians should also be aware of the possible emergence of depression in patients who 
attempt to stop smoking. Switching to e-cigarettes (wholly or partly) might be considered 
desirable in many patients.

Bupropion has been shown to be effective in people with schizophrenia particularly 
when combined with NRT.16 Benefits of bupropion treatment must be weighed against 
the risk of seizures – see section on ‘Bupropion’ on the previous page. Noradrenergic 
antidepressants such as nortriptyline8,17 and venlafaxine18 may also be effective  smoking 
cessation treatments in those with schizophrenia, but SSRIs are not.

Varenicline is the most effective smoking cessation treatment but may also be  associated 
with higher risks than NRT. There is MHRA advice about suicidal behaviour and vareni-
cline which can be found in the BNF; ‘Patients should be advised to discontinue treat-
ment and seek prompt medical advice if they develop agitation, depressed mood or 
suicidal thoughts. Patients with a history of psychiatric illness should be monitored 
closely while taking varenicline. If you have a history of  depression, you may be more 
likely to experience common side-effects of varenicline and/or the symptoms of nicotine 
withdrawal, i.e. tension/agitation, irritability/anger, confusion and depression’.19 Recent 
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published research has provided some reassuring findings and to date no causal associa-
tion between varenicline and neuropsychiatric adverse effects has been found.20–22

Effects of stopping smoking on other drugs

Stopping smoking may alter the pharmacokinetics or pharmacodynamics of other drugs, 
including several used in psychiatry, for which dosage adjustment may be  necessary 
irrespective of which or whether any stop smoking medication is being used (examples 
include alprazolam, theophylline, chlorpromazine, diazepam, warfarin,  insulin, 
 clomipramine, clozapine, desipramine, doxepin, fluphenazine, haloperidol,  imipramine 
and oxazepam). Stopping smoking is not thought to alter blood levels of  chlordiazepoxide, 
ethanol, lorazepam or midazolam. These interactions are caused by the  components in 
the smoke (polycyclic aromatic hydrocarbons) and not the nicotine. It is unclear if quit-
ting affects blood levels of amitriptyline and  nortriptyline. Smoking  cessation usually 
results in an increase of plasma levels of CYP1A2 substrates (smoking induces CYP1A2). 
See section ‘Smoking and psychotropic drugs’ in Chapter 8.
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Pharmacological treatment of dependence on stimulants

The most commonly misused stimulants are cocaine (as hydrochloride or free base), amfeta-
mine sulfate and methamfetamine hydrochloride. These drugs are usually insufflated 
(snorted) (e.g. cocaine HCL; amfetamine SO4), smoked (cocaine base) or injected. There are 
no effective pharmacotherapies for the treatment of stimulant dependence. A wide variety 
of pharmacological agents have been assessed and found lacking,1 although research is 
ongoing.2 Effective medications are available for some psychiatric complications of stimu-
lant use. For example, antidepressants have a role in treating major depressive disorder 
associated with stimulant use3 as do antipsychotics for amfetamine psychosis.4 However, 
neither class of drug is efficacious in treating stimulant dependence itself.5–7

The recommended treatment for dependence on stimulants is psychosocial; in 
 particular contingency management,8 although benefit has also been shown for 
 cognitive behavioural and relapse prevention approaches.9

Cocaine

Detoxification

There are no currently used evidence-based pharmacological treatments for the 
 management of cocaine withdrawal. Symptoms of withdrawal include depressed mood, 
agitation and insomnia.10 These are usually 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 pharmacological therapy. Symptomatic relief 
such as the short-term use of hypnotics may be helpful in some but these agents may be 
diverted for illicit use or become agents of dependence themselves.3

Substitution treatment

There is little evidence for substitution therapy for the treatment of cocaine misuse and 
it should not be prescribed.3

Ongoing research

There is inconclusive evidence that some agents may increase rates of abstinence. These 
include drugs that increase extracellular dopamine by stimulating dopamine release 
( dexamfetamine),11,12 inhibiting dopamine reuptake (bupropion and modafinil),11–14 or 
inhibiting dopamine metabolism (disulfiram).15 The anticonvulsant vigabatrin has shown 
some efficacy in both increasing abstinence and retention in treatment.16 Most of these 
medications have substantial side-effects and all have uncertain long-term outcomes. 
Hence they remain subjects for further research rather than clinical treatment options.

Vaccination

Anti-addiction vaccines may offer an alternative pharmacological approach. Vaccinated 
individuals produce antibodies which bind to drug molecules inhibiting their passage 
across the blood–brain barrier and reducing their subjective effects.17 The first 
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placebo-controlled RCT of a cocaine vaccine (administered as 5 injections over 
12 weeks) in opioid and cocaine dependent patients showed a significant decrease in 
cocaine use in patients who attained effective serum anticocaine antibody levels.18 
However, only 38% of vaccinated patients attained such levels and this occurred slowly 
such that the decrease in cocaine use only became significant between weeks 9 and 16 
and then rapidly dropped off. It remains to be seen how far these issues can be addressed 
and whether anti-addiction vaccines will have a role in the treatment of cocaine and 
other drug dependence in the future.

Amfetamines

A wide variety of amfetamines are misused including ‘street’ amfetamine, methamfe-
tamine and pharmaceutical dexamfetamine. Any drug in this class is likely to have 
misuse potential. As with cocaine there is no evidence base for pharmacological treat-
ment of withdrawal,3,4,7 although the number of agents that have been investigated is 
limited.4,7 A recent systematic review of dexamfetamine, bupropion, methylphenidate 
and modafinil as replacement therapies found no reduction in amfetamine use or 
craving and no increase in sustained abstinence.19 Future research may change this 
outcome in view of the small sample sizes and paucity of studies available for review. 
Naltrexone has shown promise in initial trials by attenuating the subjective effects of 
dexamfetamine20 and reducing amfetamine use in dependent individuals.21

Detoxification

Treatment should focus on symptomatic relief, although many symptoms of amfeta-
mine withdrawal (low mood, listlessness, fatigue, etc.) are short-lived and may not be 
amenable to pharmacological treatment. Insomnia can be treated with short courses 
of hypnotics.

Maintenance

Dexamfetamine maintenance should not be initiated. There is no good evidence for 
this practice.3 There are, however, patients that have been prescribed dexamfetamine 
as a maintenance treatment for drug dependence for many years. Ideally, such patients 
should be gradually detoxified over several months. For some, though, the conse-
quences of enforced detoxification may be worse than continuing to prescribe dexa-
mfetamine. In these cases the best decision may be to continue to prescribe. A decision 
to continue prescribing dexamfetamine should only be made by an  addiction 
specialist.3

Polysubstance abuse

In those that are dependent on opioids and cocaine, the provision of effective  substitution 
therapy for treatment of the opioid dependence with either methadone or  buprenorphine 
can lead to a reduction in cocaine use.3
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Benzodiazepine misuse (see section in Chapter 4)

Benzodiazepine prescribing increased during the 1970s, mainly because of their improved 
safety profile relative to barbiturates. However, it was soon noted that  benzodiazepines 
have a high potential for causing dependence. Prescriptions originally started for other 
disorders may be continued long-term and develop into dependence. This is particularly 
common in elderly patients and those with anxiety spectrum  disorders or depression.

A Cochrane review evaluated the evidence for pharmacological interventions for 
 benzodiazepine mono-dependence and concluded that a gradual reduction of  benzodiazepine 
dose (by about an eighth of the dose per fortnight) was preferable to an abrupt discontinu-
ation1 (see section on ‘Benzodiazepines’ in Chapter  4 for suggested regimens). A more 
recent review confirmed that withdrawal over a period of less than 6 months is appropriate 
for most patients.2 A meta-analysis supports the effectiveness of multi-faceted prescribing 
interventions (usually including psychological  interventions/support) in reducing benzodi-
azepine use in older patients3 and a recent RCT has  demonstrated that a simple educational 
approach based on self-efficacy theory resulted in almost a quarter of long-term elderly 
benzodiazepine users engaging voluntarily in reducing and discontinuing use.4

A large number of patients presenting to addictions services may be using illicit 
 benzodiazepines on top of their primary substance of abuse. Although some services 
provide prescriptions for benzodiazepines, there is no evidence that substitute 
 prescribing of benzodiazepines reduces benzodiazepine misuse. If benzodiazepines are 
prescribed, this should ideally be for a short-term, time-limited (2–3 weeks)  prescription 
and with a view to detoxification.

If patients have been prescribed benzodiazepines for a substantial period of time, it 
may be preferable to convert to equivalents of diazepam as this is longer acting and so 
less likely to be associated with withdrawal symptoms between doses. Benzodiazepine 
dependence as part of polysubstance dependence should also be treated by a gradual 
withdrawal of the medication. Benzodiazepines prescribed at greater than 30 mg 
 diazepam equivalent per day may cause harm5 and so this should be avoided if at all 
possible. Psychosocial interventions including contingency management have had some 
success at reducing benzodiazepine use.

Pregnancy and benzodiazepine misuse

Benzodiazepines are not major human teratogens but should ideally be gradually 
 discontinued 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 foetus. A risk benefit analysis should be 
undertaken and specialist advice sought (see section on ‘Pregnancy’ in Chapter 7).
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GBL and GHB dependence

GBL (γ-butaryl-lactone, a pro-drug of GHB) and GHB (γ-hydroxybutyrate) use is 
uncommon, but medically important because in dependent users withdrawal can 
 proceed rapidly to agitated delirium with paranoia and muscle rigidity so severe that it 
can occasionally cause rhabdomyolysis and acute renal failure. Doctors in emergency 
departments and psychiatric admission wards need to be able to recognise and manage 
acute withdrawal.

GBL and GHB reduce anxiety and produce disinhibition and sedation, primarily 
through actions at the gamma-aminobutyric acid (GABA)-β receptor. These drugs are 
used for socialising and facilitating sex, and sometimes for sleep. The drugs have a nar-
row therapeutic index and overdose is not uncommon. Dependence on these drugs is 
quite rare, but in dependent users withdrawal has a rapid onset and can produce severe 
delirium and muscle rigidity.1,2 Fatalities associated with withdrawal have been 
reported.3

The GBL withdrawal syndrome1,2,4

Dependent users take GBL ‘round the clock’ (every 3–4 hours or more frequently). 
Onset of withdrawal is usually 3–4 hours after the last dose of GBL and is characterised 
by anxiety, sweating, fine tremor and resting tachycardia. Untreated, this can proceed 
to delirium, often with psychotic features (visual and tactile hallucinations, paranoia), 
followed by severe tremors and muscle rigidity. Muscle rigidity may be so severe as to 
produce fever, and rhabdomyolysis and acute renal failure have been observed. The 
requirement for medication eases over 4–6 days, although there are case reports of 
more prolonged withdrawal.

The principle of managing withdrawal is to treat early and prevent the development 
of delirium and other complications, as once established, delirium can be difficult 
to control. Early treatment with high doses of benzodiazepines are required, and 
baclofen (a GABA-β agonist) has been included in management to reduce the risk 
of muscle rigidity.5 See Box  6.11. Existing withdrawal scales are unlikely to be 
helpful.

Box 6.11 Acute GBL and GHB withdrawal management

 ■ Initiate treatment with diazepam, 20 mg, once early withdrawal symptoms are observed. 
Diazepam can be repeated at 2-hourly intervals until symptoms are controlled; most cases of 
GBL withdrawal require 60–80 mg diazepam in the first 24 hours. Baclofen, 10–20 mg every 
eight hours should also be given. If the patient becomes drowsy, withhold diazepam and review 
diagnosis. If after a total dose of diazepam greater than 100 mg in the first 24 hours is not 
controlling symptoms, medical consultation is recommended. One to one nursing care may 
assist in managing severe cases.

 ■ Further, smaller doses of diazepam, titrated against response, may be required on day 2 and 3 
of withdrawal.

 ■ Baclofen can be continued for the first 3 days.
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Management of elective GBL withdrawal

In such patients, withdrawal should be medically supervised. After withdrawal, persist-
ing anxiety and insomnia are common, and there is a high risk of relapse. Before initiat-
ing elective withdrawal management, a plan should be in place to monitor and support 
patients for 4 weeks to minimise risk of relapse. Patients with good social support who 
live in proximity to where treatment is to be delivered can be managed on an ambula-
tory basis, other patients should be managed in an inpatient setting.

Community detoxification

 ■ Ambulatory detoxification should only be attempted if there is someone at home 
who is able to monitor and supervise the withdrawal process and there is the option 
available of transferring the patient to an inpatient unit if symptoms are not 
well-controlled.

 ■ Discuss treatment plan with the patient and person who will be supporting them. It 
is helpful to write this out and keep a copy in notes.

 ■ On day one of planned ambulatory detoxification, the patient is asked to attend hav-
ing used no GBL for 2 hours and advised to dispose of their remaining supplies of 
GBL. They will need to stay at the clinic for 4 hours on day one. They must be advised 
that they cannot drive motor vehicles during withdrawal and should be advised not 
to drink alcohol during withdrawal.

 ■ Initiate treatment once signs and symptoms develop – pulse >90, sweaty palms, fine 
tremor, and/or anxiety – administer diazepam 20 mg, repeat after 2 hours, at which 
time also administer baclofen 10 mg. Monitor hourly for anxiety/sedation.

 ■ Once 6 hours have passed since last GBL usage and the patient has had at least 40 mg 
diazepam and 10 mg baclofen, they may be dispensed a further 40 mg diazepam and 
30 mg baclofen and then seen on the following two days.

 ■ At each daily review, adjust medication. Diazepam is seldom needed beyond 5 days.

Inpatient treatment

Patients lacking social support are more safely managed in inpatient settings. 
Pharmacological management is as for ambulatory withdrawal – early initiation of 
high dose benzodiazepines, titrated against response. In both situations, it is advisable 
to have flumazenil available.
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Drugs of misuse: a summary

One in twelve adults use illicit drugs in any one year,1 and at least a third of those with 
mental illness can be classified as having a ‘dual diagnosis’.2,3 There is now compelling 
evidence that cannabis use increases the risk of psychosis.4,5 It is therefore important to 
be aware of the main mental state changes associated with drugs of abuse. Note also 
that substance misuse in fully compliant patients with schizophrenia increases relapse 
rate to the levels seen in those who are non-compliant6 (that is, substance misuse negates 
the benefits of antipsychotic treatment). Urine-testing for illicit drugs is routine on 
many psychiatric wards. It is important to be aware of the duration of detection of 
drugs in urine and of other commonly used substances and drugs that can give a false-
positive result. Some false positives are unexpected and so not readily predictable, for 
example amisulpride can give a false positive for buprenorphine.7 False positive results 
are most likely with point of care testing 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. Table 6.13 summarises the physical and mental changes associ-
ated with various drugs, withdrawal from those drugs and general results for urine 
testing.
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Table 6.13 Drugs of misuse: effects, withdrawal and testing

Drug

Physical 
signs/
symptoms of 
intoxication

Most common 
mental state 
changes8

Withdrawal 
symptoms

Duration  
of 
withdrawal

Duration of 
detection 
in the 
urine9

Other 
substances 
which give a 
positive result10

Amfetamine-type 
stimulants11

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
Promethazine
Ranitidine
Selegiline
Large quantities 
of tyramine
Tranylcypromine
Trazodone

GHB/GBL Drowsiness
Coma
Disinhibition

Sociability
Confidence

Tremor
Tachycardia
Paranoia
Delirium
Psychosis
Visual/ tactile/
olfactory/ 
auditory 
hallucinations

3–4 days Difficult  
to detect
Not routinely 
screened for

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

Cannabis12,13 Tachycardia
Lack of 
co-ordination
Red eyes
Postural 
hypotension

Elation
Psychosis
Perceptual 
distortions
Disturbance 
of memory/
judgement
Two-fold 
increase in risk 
of developing 
schizophrenia14

Restlessness
Irritability
Insomnia
Anxiety15

Uncertain
Probably less 
than 
1 month12 
(longer in 
heavy users)

Single use:  
3 days; 
chronic 
heavy use: 
up to  
21 days

Passive ‘smoking’ 
of cannabis
Efavirenz

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

(Continued )
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Table 6.13 (Continued )

Drug

Physical 
signs/
symptoms of 
intoxication

Most common 
mental state 
changes8

Withdrawal 
symptoms

Duration  
of 
withdrawal

Duration of 
detection 
in the 
urine9

Other 
substances 
which give a 
positive result10

Heroin 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
Opiate analgesics
Food/tea 
containing poppy 
seed

Methadone Pinpoint pupils
Respiratory 
depression
Pulmonary 
oedema

As above As above but 
milder and 
longer lasting

Peaks after 
4–6 days; 
can last 
6 weeks

Up to 7 days 
with chronic 
use

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/225122/Drugs_Misuse201213.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/225122/Drugs_Misuse201213.pdf
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http://store.samhsa.gov/product/TIP-47-Substance-Abuse-Clinical-Issues-in-Intensive-Outpatient-Treatment/SMA13-4182
http://store.samhsa.gov/product/TIP-47-Substance-Abuse-Clinical-Issues-in-Intensive-Outpatient-Treatment/SMA13-4182
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Interactions between ‘street drugs’ and prescribed psychotropic drugs

There are some significant interactions between ‘street drugs’ and drugs that are pre-
scribed for the treatment of mental illness. Information comes from case reports or 
theoretical assumptions, rarely from systematic investigation. A summary can be found 
in Table 6.14, but remember that the evidence base is poor. Always be cautious.

In all patients who misuse street drugs:

 ■ Infection with hepatitis B and C is 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 common.1,2 Antiretroviral drugs are involved in pharmacoki-
netic interactions with a number of prescribed drugs. For example, ritonavir can 
decrease the metabolism of Ecstasy and precipitate toxicity, and a number of antiret-
rovirals can increase or decrease methadone metabolism;3 see section on ‘HIV’ in 
Chapter 7 for a summary.

 ■ 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 
outpatients.

 ■ Additive or synergistic effects of respiratory depressants may play a contributory role 
in deaths from overdose with methadone or other opioid agonists.4 Caution is needed 
in prescribing sedative medicines such as benzodiazepines.

Acute behavioural disturbance

Acute intoxication with street drugs may result in behavioural disturbance. Non-drug 
management is preferable. If at all possible a urine drug screen should be performed to 
determine the drugs that have been taken before prescribing any psychotropic. A physi-
cal examination should be done if possible (BP, TPR and ECG).

If intervention with a psychotropic is unavoidable, promethazine 50 mg or olanzap-
ine 10 mg po/IM are probably the safest options. Temperature, pulse, respiration and 
blood pressure must be monitored afterwards. Benzodiazepines are commonly misused 
with other street drugs and so standard doses may be ineffective in tolerant users. 
Interactions are also possible (see Table 6.14). Try to avoid the use of benzodiazepines: 
they are unlikely to be effective at standard clinical doses.
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Use of psychotropic drugs 
in special patient groups

Chapter 7

The elderly

General principles of prescribing in the elderly

The pharmacokinetics and pharmacodynamics of most drugs are altered to an impor-
tant extent in the elderly. These changes in drug handling and action must be taken 
into account if treatment is to be effective and adverse effects minimised. The elderly 
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 to 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 the elderly than in younger 
patients.

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 side-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] 
and diuretics). The elderly are more sensitive to the effects of benzodiazepines than 
younger adults. Therapeutic response can also be delayed; the elderly may take longer 
to respond to antidepressants than younger adults.2

The elderly may be more prone to develop serious side-effects from some drugs such 
as agranulocytosis3 and neutropenia4 with clozapine, stroke with antipsychotic drugs5 
and bleeding with selective serotonin reuptake inhibitors (SSRIs).
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How ageing affects drug therapy (altered pharmacokinetics)6

Abso rption
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. The same amount of 
drug is absorbed as in a younger adult, but rate of absorption is slower.

Distribution
The elderly 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 particu-
larly important that estimated glomerular filtration rate (eGFR)7 is used as a measure 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 side-effects. 
Dosage reduction is likely to be required (see section on ‘Renal impairment’ in this chapter).

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. 
Changes in the way these drugs are handled in the elderly 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. See Box 7.1.

Some drugs inhibit or induce hepatic metabolising enzymes. Important examples 
include some SSRIs, erythromycin and carbamazepine. This may lead to the metabolism 
of another drug being altered. Many drug interactions occur through this mechanism. 
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Details of individual interactions and their consequences can be found in Appendix 1 of 
the BNF.8 Most can be predicted by a sound knowledge of pharmacology.

Administering medicines in foodstuffs9–11

Sometimes patients may refuse treatment with medicines, even when such treatment is 
thought to be in their best interests. Where the patient has a mental illness or has capac-
ity, 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 elderly patients 
with dementia without a full discussion with the multi-disciplinary team (MDT) and the 
patient’s relatives. The outcome of this discussion should be clearly documented in the 
patient’s clinical notes. Medicine should be administered covertly only if the clear and 
express purpose is to reduce suffering for the patient. For further information, see sec-
tion on ‘Covert administration of medicines within food and drink’ in Chapter 8.

For advice on dosing of psychotropics in the elderly, see Table 7.1.
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Box 7.1 Reducing drug-related risk in the elderly

Adherence to the following principles will reduce drug-related morbidity and mortality.
 ■ Use drugs only when absolutely necessary.
 ■ Avoid, if possible, drugs that block α

1
-adrenoceptors, have anticholinergic side-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 side-effects of one drug with another drug. Find a better-tolerated 
alternative.

 ■ Keep therapy simple; that is, once daily administration whenever possible.

http://www.medicinescomplete.com/mc/bnf/current/
http://www.medicinescomplete.com/mc/bnf/current/
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Dementia

Dementia is a progressive, degenerative, neurological syndrome affecting around 5% of 
those aged over 65 years, rising to 20% in the over 80s. This age-related disorder is 
characterised by cognitive decline, impaired memory and thinking, and a gradual loss 
of skills needed to carry out activities of daily living. Often, other mental functions may 
also be affected, including changes in mood, personality and social behaviour.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, 
accounting for around 60% of all cases. Vascular dementia and dementia with Lewy 
bodies (DLB) are responsible for most other cases. Alzheimer’s disease and vascular 
dementia may co-exist and are often difficult to separate clinically. Dementia is also 
encountered in about 30% to 70% of patients with Parkinson’s disease1 (see section on 
‘Parkinson’s disease’ in this chapter).

Alzheimer’s disease

Mechanism of action of cognitive enhancers used in Alzheimer’s disease

Acetylcholinesterase (AChE) inhibitors
The cholinergic hypothesis of Alzheimer’s disease is predicated on the observation that 
the cognitive deterioration associated with the disease results from progressive loss of 
cholinergic neurones and decreasing levels of acetylcholine (ACh) in the brain.2 Both 
acetylcholinesterase (AChE) and butyrylcholinesterase (BuChE) have been found to 
play an important role in the degradation of ACh.3

Three inhibitors of AChE are currently licensed in the UK for the treatment of mild 
to moderate dementia in Alzheimer’s disease: donepezil, rivastigmine and galantamine. 
In addition, rivastigmine is licensed in the treatment of mild-to-moderate dementia 
associated with Parkinson’s disease. Cholinesterase inhibitors differ in pharmacological 
action: donepezil selectively inhibits AChE, rivastigmine affects both AChE and BuChE 
and galantamine selectively inhibits AChE and also has nicotinic receptor agonist 
 properties.4 To date, these differences have not been shown to result in differences in 
efficacy or tolerability. See Table 7.2 for comparison of AChE inhibitors.

Memantine
Memantine is licensed in the UK for the treatment of moderate-to-severe dementia in 
Alzheimer’s disease. It acts as an antagonist at N-methyl-D-aspartate (NMDA) glutamate 
receptors. See Table 7.2.

Efficacy of drugs used in dementia

All three AChE-inhibitors seem to have broadly similar clinical effects, as measured with 
the Mini Mental State Examination (MMSE), a 30-point basic evaluation of cognitive 
function, and the Alzheimer’s Disease Assessment Scale-cognitive subscale (ADAS-cog), 
a 70-point evaluation largely of cognitive dysfunction. Estimates of the number needed 
to treat (NNT) (improvement of >4 points ADAS-cog) range from 4 to 12.14

Cochrane reviews for all three AChE-Is have been carried out, both collectively as 
a group and individually for each drug. In the review for all AChE-Is, which included 
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Table 7.2 Characteristics of cognitive enhancers5–13

Characteristic

Donepezil
(Aricept®)
(Pfizer, Eisai)

Rivastigmine
(Exelon®)
(Novartis)

Galantamine
(Reminyl®)
(Shire/Janssen-Cilag)

Memantine
(Exiba®)
(Lundbeck)

Primary mechanism AChE-I
(selective + reversible)

AChE-I
(pseudo-irreversible)

AChE-I
(selective + reversible)

NMDA receptor 
antagonist

Other mechanism None BuChE-I Nicotine modulator 5-HT
3 receptor 

antagonist

Starting dose 5 mg daily 1.5 mg bd (oral)
(or 4.6 mg/24 hours 
patch)

4 mg bd
(or 8 mg ER daily)

5 mg daily

Usual treatment 
dose
(max. dose)

10 mg daily 6 mg bd (oral) or
9.5 mg /24 hours 
patch

12 mg bd
(or 24 mg ER daily)

20 mg daily or
(10 mg bd)

Recommended 
minimum interval 
between dose 
increases

4 weeks
(increase by 5 mg 
daily)

2 weeks for oral
(increase by 1.5 mg 
twice a day)
4 weeks for patch
(increase to 9.5 mg/ 
24 hours)
(can consider increase 
to 13.3 mg/24 hours 
after 6 months if 
tolerated and 
meaningful cognitive/ 
functional decline 
occurs on 
9.5 mg/24 hours)

4 weeks
(increase by 4 mg 
twice a day or
8 mg ER daily)

1 week
(increase by 5 mg 
daily)

Adverse effects5–12 Diarrhoea*
Nausea*
Headache*
Common cold
Anorexia
Hallucinations
Agitation
Aggressive behaviour
Abnormal dreams 
and nightmares
Syncope
Dizziness
Insomnia
Vomiting
Abdominal 
disturbance
Rash
Pruritis
Muscle cramps
Urinary incontinence
Fatigue
Pain

Anorexia*
Dizziness*
Nausea*
Vomiting*
Diarrhoea*
Agitation
Confusion
Anxiety
Headache
Somnolence
Tremor
Abdominal pain and 
dyspepsia
Sweating
Fatigue and asthenia,
Malaise
Weight loss

Nausea*
Vomiting*
Decreased appetite
Anorexia
Hallucinations
Depression
Syncope
Dizziness
Tremor
Headache
Somnolence
Lethargy
Bradycardia
Hypertension
Abdominal pain and 
discomfort
Diarrhoea
Dyspepsia
Sweating
Muscle spasms
Fatigue and asthenia
Malaise
Weight loss
Fall

Drug hypersensitivity
Somnolence
Dizziness
Balance disorders
Hypertension
Dyspnoea
Constipation
Elevated liver 
function test
Headache
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10 randomised controlled trials (RCTs), results demonstrated that treatment over 6 
months produced improvements in cognitive function, of, on average, –2.7 points (95% 
CI –3.0 to –2.3, p < 0.00001) on the ADAS-cog scale. Benefits were also noted on meas-
ures of Activities of Daily Living (ADL) and behaviour, although none of these treat-
ment effects was large. Despite the slight variations in the mode of action of the three 
drugs, there is no evidence of any differences between them with respect to efficacy.15

A review of the Technology Appraisal for AChE-Is and memantine concluded that the 
evidence of additional clinical effectiveness continues to suggest clinical benefit from 
AChE-Is in alleviating the symptoms of Alzheimer’s disease, although there is considera-
ble debate about the magnitude of effect. There is also some evidence that AChE-Is have 
an impact on controlling disease progression. Although there is also new evidence for the 
effectiveness of memantine, it remains less robust than the evidence supporting AChE-Is.16

Donepezil
Pivotal trials of donepezil17–19 suggest an advantage over placebo of 2.5–3.1 points on 
the ADAS-cog scale. Results from the donepezil Cochrane review suggested statistically 
significant improvements for both 5 mg and 10 mg/day at 24 weeks compared 

Characteristic

Donepezil
(Aricept®)
(Pfizer, Eisai)

Rivastigmine
(Exelon®)
(Novartis)

Galantamine
(Reminyl®)
(Shire/Janssen-Cilag)

Memantine
(Exiba®)
(Lundbeck)

Half life (hours) ~70 ~1 (oral)
3.4 (patch)

7–8 (tablets/oral 
solution)
8–10 (ER capsules)

60–100

Metabolism CYP 3A4
CYP 2D6 (minor)

Non-hepatic CYP 3A4
CYP 2D6

Primarily 
non-hepatic

Drug–drug 
interactions

Yes
(see Table 7.3)

Interactions unlikely Yes
(see Table 7.3)

Yes
(see Table 7.3)

Effect of food on 
absorption

None Delays rate and 
extent of absorption

Delays rate but not 
extent of absorption

None

Cost of 
preparations13

(for 1-month 
treatment at usual 
i.e. max. dose)

Tablets: £1.60
Orodispersible 
tablets: £12.00

Capsules:£33.24
Oral solution (2 mg/
mL): £126.71
Patches (Exelon®) 
4.6 mg, 9.5 mg and 
13.3 mg: £77.97

Tablets: £74.10
Capsules MR: £79.80
Oral solution 
(Reminyl®) (4 mg/mL): 
£201.60

Tablets: £28.85
Oral solution 
(10 mg/mL): £67.12
NB: Bottles supplied 
with a dosing pump 
dispensing 5 mg in 
0.5 mL per actuation

Relative cost $ $$ $$$ $$

Patent status Generic available Generic available
(but not patches)

Generic available
(branded oral solution 
cheaper than generic)

Generic available

*very common: ≥1/10 and common: ≥1/100.
AChE-I, acetylcholinesterase inhibitor; bd, bis die (twice a day); BuChE-I, butyrylcholinesterase inhibitor; CYP, 
cytochrome P450; ER, extended release; 5-HT3, 5-hydroxytryptamine (serotonin); MR, modified release; NMDA, 
N-methyl-D-aspartate.

Table 7.2 (Continued )
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with placebo on the ADAS-cog scale with a 2.01 point and a 2.80 point reduction, 
respectively.20 A long-term placebo-controlled trial of donepezil in 565 patients with 
mild-to-moderate Alzheimer’s disease found a small but significant benefit on cognition 
compared with placebo. This was reflected in a 0.8 point difference in the MMSE score 
(95% CI 0.5–1.2; p < 0.0001).21 The size of the effect is similar to other trials.

Rivastigmine
Studies for rivastigmine22,23 suggest an advantage of 2.6–4.9 points on the ADAS-cog 
scale over placebo. In the Cochrane review, high dose rivastigmine (6–12 mg daily) was 
associated with a 2 point improvement in cognitive function on the ADAS-cog score com-
pared with placebo and a 2.2 point improvement in ADL at 26 weeks. At lower doses 
(4 mg daily or lower) differences were in the same direction but were only statistically 
significant for cognitive function.15 Rivastigmine transdermal patch (9.5 mg/24 hours) has 
been shown to be as effective as the highest doses of capsules but with a superior tolera-
bility profile in a 6-month double-blind, placebo-controlled RCT.24

Galantamine
Studies with galantamine25–27 suggest an advantage over placebo of 2.9–3.9 on the 
ADAS-cog scale. The galantamine Cochrane review reported that treatment with the 
drug led to a significantly greater proportion of subjects with improved or unchanged 
global scale rating at all doses except for 8 mg/day. Point estimate of effect was lower 
for 8 mg/day but similar for 16–36 mg/day. Treatment effect for 24 mg/day over 6 
months was 3.1 point reduction in ADAS-cog.28 Data from two trials of galantamine in 
mild cognitive impairment suggest marginal clinical benefit but a yet unexplained 
excess in death rate.28 Galantamine has been shown to be effective (albeit marginally 
so) in severe Alzheimer’s disease in subjects with MMSE scores of 5–12 points.29

Memantine
A number needed to treat analysis of memantine found it to have an NNT (improve-
ment) of 3–8.30 The efficacy of memantine is evaluated using the ADAS-cog subscale to 
evaluate cognitive abilities in mild to moderate Alzheimer’s disease and the Severe 
Impairment Battery (SIB) to evaluate cognitive functions in moderate to severe 
Alzheimer’s disease. The SIB is a 40-item test with scores ranging from 0 to 100, higher 
scores reflecting higher levels of cognitive ability.31 Trials in moderate-to-severe dementia 
found that memantine showed significant benefits on both scales.32 A Cochrane review 
of memantine concluded that it had a small beneficial effect at 6 months in moderate-to-
severe Alzheimer’s disease. Statistically significant effects were detected on cognition, 
ADL and behaviour.33

Early data suggested memantine was effective in mild-to-moderate Alzheimer’s dis-
ease with an advantage over placebo of 1.9 points on ADAS-cog.34 Pooled data from 
unpublished studies in the Cochrane review in mild-to-moderate Alzheimer’s disease 
indicated a marginal benefit at 6 months on cognition which was barely detectable 
clinically (0.99 points on ADAS-cog) but no effect on behaviour, ADL or observed 
case analysis of cognition.33 A meta-analysis however found no significant differences 
between memantine and placebo on any outcome for patients with mild Alzheimer’s 
disease either within any individual trial or when data were combined (ADAS-cog 
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–0.17; p = 0.82). For patients with moderate Alzheimer’s disease, there were no sig-
nificant differences between memantine and placebo on the ADAS-cog in any indi-
vidual trial, although there was a significant effect when the three trials were 
statistically combined (–1.33; p = 0.006).35

Since these systematic reviews, a large multicentre study36 of community-dwelling 
patients with moderate or severe Alzheimer’s disease investigated the long-term effects 
of donepezil over 12 months compared with stopping donepezil after 3 months, 
switching to memantine or combining donepezil with memantine. Continued treat-
ment with donepezil was associated with continued cognitive benefits and patients 
with a MMSE score as low as 3 were still benefiting from treatment. 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.

A meta-analysis evaluating the efficacy of the three AChE-Is and memantine in relation 
to the severity of Alzheimer’s disease found that the efficacy of all drugs except meman-
tine was independent of dementia severity in all domains. The effect of memantine on 
functional impairment was better in patients with more severe Alzheimer’s disease. 
Results demonstrated that patients in differing stages of Alzheimer’s disease retain the 
ability to respond to treatment with AChE-Is and memantine. Medication effects are 
therefore substantially independent from disease severity and patients with a wide range 
of severities can benefit from drug therapy. This suggests that the severity of a patient’s 
illness should not preclude treatment with these drugs.37

Quantifying the effects of drugs in dementia

All the above results need to be interpreted with caution because of differences in the 
populations included in the different studies, especially as so few head-to-head studies 
have been published. Alzheimer’s disease is usually characterised by inexorable cognitive 
decline, which is generally well quantified by tests such as ADAS-cog and MMSE. The 
average annual rate of decline in untreated patients ranges between 6 to12 points on 
the ADAS-cog (and the annual increase in ADAS-cog in patients with untreated moderate 
Alzheimer’s disease has been estimated to be as much as 9 to11 points per year). A 4-point 
change in the ADAS-cog score is considered clinically meaningful.38 It is, however, diffi-
cult to accurately predict treatment effect in individual patients. Acetylcholinesterase 
inhibitors, on average, have a modest symptomatic effect on cognition.

Switching between drugs used in dementia

The benefits of treatment with AChE-Is are rapidly lost when drug administration is 
interrupted39 and may not be fully regained when drug treatment is reinitiated.40 Poor 
tolerability with one agent does not rule out good tolerability with another.41 Two cases 
of discontinuation syndrome upon stopping donepezil have been published42 suggesting 
that a gradual withdrawal should be carried out where possible. However, a study com-
paring abrupt versus stepwise switching from donepezil to memantine found no clinically 
relevant differences in adverse effects despite patients in the abrupt group experiencing 
more frequent adverse effects than the stepwise discontinuation group (46% versus 32% 
respectively).43 See section on ‘Tolerability’, below, for switching to a rivastigmine patch.
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Following a systematic review of the literature,44 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 discontinuation of 
the initial agent. In the case of lack of efficacy, switching can be done overnight, 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 inhibitors may also affect non-cognitive aspects of Alzheimer’s disease and other 
dementias. Several studies have investigated their safety and efficacy in managing the 
non-cognitive symptoms of dementia. For more information about the management of 
these symptoms, see section on ‘Management of non-cognitive symptoms of dementia’ 
in this chapter.

Dosing

Different titration schedules do, to some extent, differentiate AChE-Is (see Table 7.2 for 
dosing information). Donepezil has been perhaps the easiest to use and is given once daily. 
Both rivastigmine and galantamine have prolonged titration schedules and used to be 
given twice a day. These factors may be important to prescribers, patients and carers. This 
was demonstrated in a retrospective analysis of the patterns of use of AChE-Is, where it 
was shown that donepezil was significantly more likely to be prescribed at an effective 
dose than either rivastigmine or galantamine.45 Galantamine, however, is now usually 
given once daily as the controlled-release formulation and rivastigmine is now available 
as a patch. Memantine once-daily dosing has been found to be similar in safety and 
tolerability as twice-daily dosing and may be more practical.46

Tolerability

Drug tolerability may differ between AChE-Is, but, again, in the absence of sufficient 
direct comparisons, it is difficult to draw definitive conclusions. Overall tolerability can 
be broadly evaluated by reference to the numbers withdrawing from clinical trials. 
Withdrawal rates in trials of donepezil17,18 ranged from 4% to 16% (placebo 1–7%). 
With rivastigmine22,23, rates ranged from 7% to 29% (placebo 7%) and with galan-
tamine25–27 from 7% to 23% (placebo 7–9%). These figures relate to withdrawals 
 specifically associated with adverse effects. The number needed to harm (NNH) has been 
reported to be 12.14 A study of the French pharmacovigilance database identified age, the 
use of antipsychotic drugs, antihypertensives, and drugs targeting the alimentary tract 
and metabolism, as factors associated with serious reactions to AChE-Is.47

Tolerability seems to be affected by speed of titration and, perhaps less clearly, by 
dose. Most adverse effects occurred in trials during titration, and slower titration 
schedules are recommended in clinical use. This may mean that these drugs are equally 
well tolerated in practice.

Rivastigmine patch may offer convenience and a superior tolerability profile to 
rivastigmine capsules.24 Data from three trials found that rivastigmine patch was 
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better tolerated than the capsules with fewer gastrointestinal adverse effects and 
 discontinuations due to these adverse effects.48 Data support recommendations for patients 
on high doses of rivastigmine capsules (>6 mg/day) to switch directly to the 9.5 mg/24-
hours patch, while those on lower doses (≤6 mg/day) should start on 4.6 mg/hour patch for 
4 weeks before increasing to the 9.5 mg/hour patch. This latter switch is also recommended 
for patients switching from other oral cholinesterase inhibitors to the 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 A new strength for rivastigmine patches 
(13.3 mg/24 hours) has recently been approved. It is possible to consider increasing the 
dose to 13.3 mg/24 hours after 6 months on 9.5 mg/24 hours if tolerated and meaningful 
cognitive or functional decline occurs. A 48-week RCT found the higher strength patch to 
significantly reduce deterioration in instrumental activities of daily living (IADL) com-
pared with the 9.5 mg/24-hours patch and was well tolerated.50

Memantine appears to be well tolerated51,52 and the only conditions associated with 
warnings include hepatic impairment and epilepsy/seizures.53

Adverse effects

When adverse effects occur with AChE-Is, they are largely predictable: excess choliner-
gic stimulation can lead 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 There appear to be no important differences between drugs in respect to 
type or frequency of adverse events, although clinical trials do suggest a relatively lower 
frequency of adverse events for donepezil. This may simply be a reflection of the aggres-
sive titration schedules used in trials of other drugs. Gastrointestinal effects appeared to 
be more common with oral rivastigmine in clinical trials than with other cholinesterase 
inhibitors, however slower titration, ensuring oral rivastigmine is taken with food or 
using the patch, reduces the risk of gastrointestinal effects.

In view of their pharmacological action, AChE-Is may have vagotonic effects on heart 
rate (i.e. bradycardia). The potential for this action may be of particular importance in 
patients with ‘sick sinus syndrome’ or other supraventricular cardiac conduction distur-
bances, such as sinoatrial or atrioventricular block.5–11

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% versus 0.5% respectively).56 Although no specific cause of death was 
predominant, 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 in 
Alzheimer’s disease remains unclear.57 A Cochrane review of pooled data from RCTs of 
the AChE-Is revealed that there was a significantly higher incidence of syncope amongst 
the AChE-I groups compared with the placebo groups (3.43 versus 1.87%, p = 0.02). 
A population-based study using a case-time-control design examined health records for 
1.4 million older adults in Ontario and found that treatment with AChE-Is was associ-
ated with doubling the risk of hospitalisation for bradycardia. (The drugs were resumed 
at discharge in over half the cases suggesting that cardiovascular toxicity of AChE-Is is 
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underappreciated by clinicians.)58 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.59 A similar study found hospital visits for syncope were also 
more frequent in people receiving AChE-Is than in controls: 31.5 versus 18.6 events per 
1000 person-years (adjusted HR 1.76; 95% CI, 1.57–1.98).60

The manufacturers of all three agents therefore advise that the drugs should be used 
with caution in patients with cardiovascular disease or in those taking concurrent medi-
cines that reduce heart rate, e.g. digoxin or beta-blockers. Although a pre-treatment 
mandatory electrocardiogram (ECG) has been suggested,57 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 questionable and is not currently routinely recommended by the National 
Institute of Health and Care Excellence (NICE). However, in patients with a history of 
cardiovascular disease, or who are prescribed concomitant negative chronotropic drugs 
with AChE-Is, an ECG may be advised.

A study of 204 elderly patients with Alzheimer’s disease had their ECG and blood 
pressure assessed before and after starting AChE-I therapy. It was noted that none of 
the AChE-Is was associated with increased negative chronotropic, arrythmogenic or 
hypotensive effects and therefore a preferred drug could not be established with regards 
to vagotonic effects.61 Similarly, a Danish retrospective cohort study62 found no sub-
stantial differences in the risk of myocardial infarction (MI) or heart failure between 
participants on donepezil and those using the other AChE-Is. Memantine was in fact 
associated with greatest risk of all-cause mortality, although sicker individuals were 
selected for memantine therapy. A Swedish cohort study63 found that AChE-Is were 
associated with a 35% reduced risk of MI or death in patients with Alzheimer’s disese. 
These associations were stronger with increasing doses of AChE-Is. RCTs are required 
in order to confirm findings from this observational study.

An analysis of pooled data for memantine revealed that the most frequently reported 
adverse effects in placebo-controlled trials included agitation (7.5% memantine versus 
12% placebo), falls (6.8% versus 7.1%), dizziness (6.3% versus 5.7%), accidental 
injury (6.0% versus 7.2%), influenza-like symptoms (6.0% versus 5.8%), headache 
(5.2% versus 3.7%) and diarrhoea (5.0% versus 5.6%).64

An analysis of the French pharmacovigilance database compared adverse effects 
reported with donepezil with memantine. The most frequent adverse drug reactions 
with donepezil alone and memantine alone were respectively: bradycardia (10% versus 
7%), weakness (5% versus 6%) and convulsions (4% versus 3%). Although it is well 
known that donepezil is often associated with bradycardia, and memantine associated 
with seizures, this analysis suggests that memantine can also induce bradycardia and 
donepezil can also induce seizures; thus highlighting the care required when treating 
patients with dementia who have a history of bradycardia or epilepsy.65

Interactions

Potential for interaction may also differentiate currently available cholinesterase inhibi-
tors. Donepezil66 and galantamine67 are metabolised by cytochromes 2D6 and 3A4 and 
so drug levels may be altered by other drugs affecting the function of these enzymes. 
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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 did not reveal any significant pattern 
of increase in adverse effects that would indicate a drug interaction compared with 
placebo.68

Rivastigmine appears to be least likely to cause problematic drug interactions, 
a  factor that may be important in an elderly population subject to polypharmacy 
(see Table 7.3).

Analysis of the French pharmacovigilance database found that the majority of 
reported drug interactions concerning AChE-Is were found to be pharmacodynamic in 
nature and most frequently involved the combination of AChE-I and bradycardic drugs 
(beta-blockers, digoxin, amiodarone, calcium channel antagonists). Almost a third of 
these interactions resulted in cardiovascular adverse drug reactions (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.69

The pharmacodynamics, pharmacokinetic and pharmacogenetic aspects of drugs 
used in dementia have recently been summarised in a comprehensive review.70

Combination treatment

The benefits of adding memantine to AChE-Is are not clear but the combination appears 
to be well tolerated71,72 and may even result in a decreased incidence of gastrointestinal 
adverse effects compared with monotherapy with an AChE-I.73 Studies investigating the 
benefits of combining AChE-Is with memantine have found conflicting results. Long-term 
observational controlled studies have shown that combination therapy is associated with 
better cognitive outcomes and greater delays in time to nursing home admission com-
pared with monotherapy or no treatment.74. Whilst a recent review75 found that combina-
tion treatment in moderate-to-severe Alzheimer’s disease produces consistent benefits 
that appear to increase over time and that are beyond AChE-Is therapy alone, a meta-
analysis76 concluded that despite significant changes found in favour of the combination, 
it was unclear if these were clinically significant. Similarly, a large multicentre study36 
concluded that the efficacy of donepezil and of memantine did not differ significantly in 
the presence or absence of the other and that there were no significant benefits for the 
combination over donepezil alone. Studies have confirmed that there are no pharmaco-
kinetic or pharmacodynamic interactions between AChE-Is and memantine.77,78

NICE recommendations

NICE guidance on dementia1, which has been amended to incorporate the updated 
NICE technology appraisal of drugs for Alzheimer’s disease, was published in March 
201181 and is due to be reviewed in 2015. See Box 7.2.
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Table 7.3 Drug–drug interactions6–11,79,80

Drug Metabolism
Plasma levels
increased by

Plasma levels 
decreased by

Pharmacodynamic 
interactions

Donepezil
(Aricept®)

Substrate at 3A4 
and 2D6

Ketoconazole 
Itraconazole
Erythromycin
Quinidine
Fluoxetine

Rifampicin
Phenytoin
Carbamazepine
Alcohol

Antagonistic with 
anticholinergic drugs
Potential for synergistic activity 
with cholinomimetics such as 
neuro-muscular 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

Rivastigmine
(Exelon®)

Non-hepatic 
metabolism

Metabolic interactions appear unlikely
Rivastigmine may inhibit the butyryl-
cholinesterase-mediated metabolism of 
other substances, e.g. cocaine

Antagonistic effects with 
anticholinergic drugs and 
additive effects with 
cholinomimetic drugs, 
succinylcholine-type muscle 
relaxants, cholinergic 
agonists, e.g. bethanecol,  
or peripherally acting 
cholinesterase inhibitors,  
e.g. neostigmine
Synergistic effects on cardiac 
conduction with beta-blockers, 
amiodarone and calcium 
channel blockers

Galantamine
(Reminyl®)

Substrate at  
3A4 and 2D6

Ketoconazole
Erythromycin
Ritonavir
Quinidine
Paroxetine
Fluoxetine
Fluvoxamine
Amitriptyline

None known Antagonistic effects with 
anticholinergic drugs and 
additive effects with 
cholinomimetics, 
succinylcholine-type muscle 
relaxants, cholinergic 
agonists and peripherally 
acting cholinesterase 
inhibitors, e.g. neostigmine
Possible interaction with 
agents that significantly reduce 
heart rate, e.g. digoxin, 
beta-blockers, certain 
calcium-channel blockers 
and amiodarone
Caution with agents that can 
cause torsades de pointes 
(manufacturers recommend ECG 
in such cases)
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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
Isolated cases of INR 
increases reported 
with concomitant 
warfarin (close 
monitoring of 
prothrombin time or 
INR advisable).
Drugs that alkalinize 
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 and anticholinergics 
may be enhanced
Effects of barbiturates and 
neuroleptics may be reduced
Avoid concomitant use with 
amantadine, ketamine and 
dextromethorphan -risk of 
pharmacotoxic psychosis. 
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

Note: this list is not exhaustive - caution with other drugs that are also inhibitors or enhancers of CYP 3A4  
and 2D6 enzymes.
ECG, electrocardiogram; INR, international normalised ratio.

Box 7.2 Summary of NICE guidance for the treatment of Alzheimer’s disease1,81 

 ■ The three  acetylcholinesterase inhibitors (AChE-Is) donepezil, galantamine and  rivastigmine are 
recommended for managing mild-to-moderate Alzheimer’s disease.

 ■ Memantine is recommended for managing moderate Alzheimer’s disease for people who are 
intolerant of, or have a contraindication to, AChE-Is, or for managing severe Alzheimer’s 
disease.

 ■ Carers’ view on the patient’s condition should be sought at baseline and follow-up.
 ■ Patients who continue on the drug should be reviewed regularly using cognitive, global, 
functional and behavioural assessment. Treatment should be reviewed by an appropriate 
specialist team, unless there are locally agreed protocols for shared care.

 ■ Therapy with 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 co-morbidity, possibility of drug interactions and dosing profiles.

 ■ When assessing the severity of Alzheimer’s disease and the need for treatment, healthcare 
professionals should not rely solely on cognition scores in circumstances in which it would be 
inappropriate to do so, and should take into account any physical, sensory or learning 
 disabilities, or communication difficulties that could affect the results. Any adjustments 
considered appropriate should be made.

Table 7.3 (Continued )
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Other treatments

Ginkgo biloba
A Cochrane review found that although Ginkgo biloba appears to be safe with no 
excess side-effects compared with placebo, there was no convincing evidence that it is 
efficacious for dementia and cognitive impairment. Many of the trials were too small 
and used unsatisfactory methods and publication bias could not be excluded. The 
review concluded that ginkgo’s clinical benefit in dementia or cognitive impairment is 
somewhat inconsistent and unconvincing.82 A randomised, double-blind trial, which 
compared Ginkgo biloba, donepezil, or both combined, found no statistically signifi-
cant or clinically relevant differences between the three groups with respect to efficacy. 
In addition, they noted that combined treatment adverse effects were less frequent than 
with donepezil alone.83 Several reports have noted that ginkgo may increase the risk of 
bleeding.84 The drug is widely used in Germany but less so elsewhere.

Vitamin E
A Cochrane review of vitamin E for Alzheimer’s disease and mild cognitive impairment 
(MCI) examined two studies meeting the inclusion criteria. The authors’ conclusions were 
that there is no evidence of efficacy of vitamin E in prevention or treatment of people with 
Alzheimer’s disease or MCI and that further research is required in order to identify its role 
in this area.85 A more recent RCT86 compared the effects of vitamin E (alpha tocopherol) 
2000 IU/day, memantine 20 mg/day, the combination or placebo in 613 patients with mild-
to-moderate Alzheimer’s disease. Findings showed that alpha tocopherol resulted in slower 
functional decline than placebo. However, there were no significant differences between 
memantine alone or memantine plus alpha tocopherol groups. Due to limitations of this 
trial, further evidence is needed to support these findings.

Folic acid
A placebo-controlled pilot RCT of 1 mg folic acid supplementation of AChE-Is over 
6 months in 57 patients with Alzheimer’s disease showed significant benefit in com-
bined IADL and social behaviour scores (folate + 1.50 (SD 5.32) versus placebo –2.29 
(SD 6.16) (p = 0.03) but no change in MMSE scores.87 Another RCT examining the 
efficacy of multivitamins and folic acid as an adjunctive to AChE-Is over 26 weeks in 
89 patients with Alzheimer’s disease found no statistically significant benefits between 
the two groups on cognition or ADL function.88 A Cochrane review found no evidence 
that folic acid with or without vitamin B12 improves cognitive function of unselected 
elderly people with or without dementia. However, long term supplementation may 
benefit cognitive function of healthy older people with high homocysteine levels.89

Elevated homocysteine, decreased folate and low vitamin B12 serum levels are associ-
ated with poor cognitive function, cognitive decline and dementia. A systematic and 
critical review of the literature did not provide any clear evidence that supplementation 
with vitamin B12 and/or folate improves cognition or dementia even though it might 
normalise homocysteine levels.90 A small RCT found that vitamin B, which lowers 
homocysteine levels, appeared to slow cognitive and clinical decline in people with 
MCI, in particular those with elevated homocysteine levels, however further trials 
are  needed to establish whether reducing homocysteine levels will slow or prevent 
 conversion from MCI to dementia.91
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Omega-3
Omega-3 supplementation in mild-to-moderate Alzheimer’s disease has been evaluated 
in 174 patients in a placebo-controlled RCT but there were no significant overall effects 
on neuropsychiatric symptoms, on activities of daily living or on caregiver’s burden, 
although some possible positive effects were seen on depressive symptoms (assessed by 
Montgomery-Asberg Depression Rating Scale [MADRS]) and agitation symptoms 
(assessed by neuropsychiatric inventory [NPI]).92

Ginseng
A prospective open-label study of ginseng in Alzheimer’s disease measured cognitive 
performance in 97 patients randomly assigned ginseng or placebo for 12 weeks and 
then 12 weeks after the ginseng had been discontinued. After ginseng treatment, the 
cognitive subscales of ADAS and MMSE score began to show improvement continued 
up to 12 weeks (p = 0.029 and p = 0.009 versus baseline respectively) but scores declined 
to levels of the control group following discontinuation of ginseng.93

Dimebon
Dimebon, a non-selective antihistamine previously approved in Russia but later discon-
tinued for commercial reasons, has been assessed for safety, tolerability and efficacy in the 
treatment of patients with mild-to-moderate Alzheimer’s disease. It acts as a weak inhibi-
tor of butyrylcholinesterase and acetylcholinesterase, weakly blocks the NMDA-receptor 
signalling pathway and inhibits the mitochondrial permeability transition pore opening.94 
A meta-analysis found that dimebon generally presented a good safety profile and was 
well tolerated. Heterogeneous results were noted between trials, however, and it failed to 
exert a significant beneficial effect (although it tended to improve cognitive scores).95

Hirudin
Natural hirudin, isolated from salivary gland of medicinal leech, is a direct thrombin 
inhibitor and has been used for many years in China. It does not share the usual limita-
tions of other anticoagulant drugs like heparin, such as the potential to cause bleeding 
and variable anticoagulant effects. Since thrombosis and ischaemia are the primary 
vascular risk factors, improvement of cerebral blood flow may be helpful in the treat-
ment and rehabilitation of patients with Alzheimer’s disease. A 20-week open label 
RCT of 84 patients receiving donepezil or donepezil plus hirudin (3 g/day) found that 
patients on the combination showed significant decrease in ADAS-cog scores and sig-
nificant increase in ADL scores compared with donepezil alone. However, haemorrhage 
and hypersensitivity reactions were more common in the combination group compared 
with donepezil group (11.9% and 7.1% versus 2.4% and 2.4% respectively).96

Huperzine A
Huperzine A, a novel alkaloid isolated from the Chinese herb Huperzia serrata, is a potent, 
highly selective, reversible AChE-I used for treating Alzheimer’s disease since 1994 in China 
and available as a nutraceutical in the US. A recent meta-analysis found that huperzine A 
300–500 μg daily for 8–24 weeks in Alzheimer’s disease led to significant improvements in 
MMSE (mean change 3.5157; p < 0.05) and ADL with effect size shown to increase over 
treatment time. Most adverse effects were cholinergic in nature and no serious adverse 
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effects occurred.97 A Cochrane review of huperzine A in vascular dementia, however, found 
no convincing evidence for its value in vascular dementia.98 Similarly, a Cochrane review of 
huperzine A for mild cognitive impairment concluded that the current evidence is insuffi-
cient for this indication as no eligible trials were identified.99

Saffron
There is increasing evidence to suggest possible efficacy of Crocus sativus (saffron) in 
the management of Alzheimer’s disease. In a 16-week placebo-controlled RCT, saffron 
produced a significantly better outcome on cognitive function than placebo and there 
were no significant differences between the two groups in terms of observed adverse 
events.100 A 22-week double-blind study included 55 patients randomly assigned to saf-
fron capsules 15 mg bd or donepezil 5 mg bd. Results found no significant differences 
between the two groups in terms of efficacy or adverse effects, although vomiting 
occurred significantly more frequently in the donepezil group.101

Cerebrolysin
Cerebrolysin is a parenterally administered, porcine brain-derived peptide preparation 
that has pharmacodynamic properties similar to those of endogenous neurotrophic fac-
tors. Cerebrolysin was superior to placebo in improving global outcome measures and 
cognitive ability in several RCTs of up to 28 weeks in patients with Alzheimer’s disease. 
In addition, a large RCT comparing cerebrolysin, donepezil or combination therapy 
showed beneficial effects on global measures and cognition for all three treatment 
groups compared with baseline. Although not as extensively studied in vascular demen-
tia, cerebrolysin has also showed beneficial effects on global measures and cognition in 
this patient group. Cerebrolysin was generally well tolerated in trials with dizziness 
being the most frequently reported adverse event.102

Statins
In Alzheimer’s disease, amyloid protein is deposited in the form of extracellular plaques 
and studies have determined that amyloid protein generation is cholesterol-dependent. 
Hypercholesterolaemia has also been implicated in the pathogenesis of vascular dementia. 
Due to the role of statins in cholesterol reduction, they have been explored as a means to 
treat dementia. A Cochrane review, however, found that there is still insufficient evidence 
to recommend statins for the treatment of dementia. Analysis from the studies available, 
indicate that they have no benefit on the outcome measures ADAS-Cog or MMSE.103

Cocoa
Sixty older people were studied in a clinical trial of neurovascular coupling and cogni-
tion in response to 30 days of cocoa consumption. Two cups of cocoa daily for 30 days 
resulted in higher neurovascular coupling (NVC) and individuals with higher NVC had 
better cognitive function and greater cerebral white matter structural integrity.104

Souvenaid
Souvenaid is a medical food for the dietary management of early Alzheimer’s disease. 
The mix of nutrients in this drink is suggested to have a beneficial effect on cognitive 
function; however health claims for medical foods are not checked by government 
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agencies. Souvenaid has been investigated in three clinical trials. The first trial showed 
that Souvenaid produced a significant improvement in delayed verbal recall, but not 
in other psychological tests.105 The second and largest trial showed no effect on any 
outcome.106 A third trial showed no significant effect at 12 or 24 weeks, but a signifi-
cant difference in the 24-week time course of the composite memory score.107 However, 
none of these outcomes was clearly specified as a primary outcome at trial registration. 
There is currently therefore no convincing proof that Souvenaid benefits cognitive 
 function. Further regulated and robust efficacy data are required.

Three new drugs have failed to improve clinical outcomes in phase III trials for 
Alzheimer’s disease. These include: Semagacestat, a γ-secretase inhibitor,108 solane-
zumab, a humanised monoclonal antibody that binds soluble forms of amyloid and 
promotes its clearance from the brain109 and bapineuzumab, a humanised anti-amyloid-β 
monoclonal antibody.110

Vascular dementia (VaD)

Vascular dementia has been reported to comprise 10–50% of dementia cases and is the 
second most common type of dementia after Alzheimer’s disease. It is caused by ischaemic 
damage to the brain and is associated with cognitive impairment and behavioural distur-
bances. The management options are currently very limited and focus on controlling the 
underlying risk factors for cerebrovascular disease.111

None of the currently available drugs is formally licensed in the UK for vascular 
dementia. The management of vascular dementia has been summarised.112,113 Unlike 
the situation with stroke, there is no conclusive evidence that treatment of hyperlipi-
demia with statins, or treatment of blood clotting abnormalities with acetylsalicylic 
acid, do have an effect on vascular dementia incidence or disease progression.114 
Similarly, a Cochrane review found that there were no studies supporting the role of 
statins in the treatment of VaD.103 There is however growing evidence for done-
pezil,115,116 rivastigmine,117,118 galantamine119–121 and memantine.122,123 The largest clini-
cal trial of donepezil in vascular dementia found small but significant improvement on 
the vascular ADAS-cog subscale but no difference was seen on the Clinician’s Interview-
Based Impression of Change (CIBIC-Plus)124. These results are consistent with prior 
trials suggesting that donepezil may have a greater impact on cognitive rather than 
global outcomes in vascular dementia. The Cochrane review for donepezil in vascular 
cognitive impairment however found evidence to support its benefit in improving cog-
nition function, clinical global impression and activities of daily living after 6 months 
treatment.116 In the Cochrane review for galantamine for vascular cognitive impair-
ment,15,125 there were limited data suggesting some advantage over placebo in areas of 
cognition and global clinical state. However, authors thought more studies were 
needed to confirm these results. Trials of galantamine reported high rates of gastroin-
testinal side effects. The Cochrane review for rivastigmine in vascular cognitive impair-
ment found some evidence of benefit, however the conclusion was based on one large 
study and side effects with rivastigmine lead to withdrawal in a significant proportion 
of patient.103,126 Furthermore, a meta-analysis of RCTs found that cholinesterase inhib-
itors and memantine produce small benefits in cognition of uncertain clinical 
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significance and concluded that data were insufficient to support widespread use of 
these agents in vascular dementia.111

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 vascular dementia and the data indi-
cating efficacy in cognitive outcomes was derived from older patients, who were there-
fore likely to have concomitant Alzheimer’s disease pathology.127

Dementia with Lewy bodies

It has been suggested that dementia with Lewy bodies (DLB) may account for 15–25% 
of cases of dementia (although autopsy suggests much lower rates). Characteristic 
symptoms are dementia with fluctuation of cognitive ability, early and persistent visual 
hallucinations and spontaneous motor features of parkinsonism. Falls, syncope, tran-
sient disturbances of consciousness, neuroleptic sensitivity and hallucinations in other 
modalities are also common.128

A Cochrane review for AChE-Is in DLB and Parkinson’s disease dementia and cog-
nitive impairment found evidence supporting their use in Parkinson’s disease but no 
statistically significant improvement was observed in patients with DLB and that 
further trials were necessary to clarify their effects in this patient group.129 A com-
parative analysis of cholinesterase inhibitors in DLB, which included open label trials 
as well as the placebo-controlled randomized trial of rivastigmine, found that, so far, 
there is no compelling evidence that one AChE-I is better that the other in DLB.130 
Despite certain reports of patients with DLB worsening or responding adversely when 
exposed to memantine,131 a recent RCT of memantine (funded by the manufacturer) 
found it to be mildly beneficial in terms of global clinical status and behavioural 
symptoms in patients with DLB.132

Mild cognitive impairment (MCI)

Mild cognitive impairment is hypothesised to represent a pre-clinical stage of dementia 
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 evidence that they 
affect progression to dementia or cognitive test scores. This weak evidence was countered 
by the increased risk of adverse effects, particularly gastrointestinal effects, meaning that 
AChE-Is could not be recommended in MCI.133 A recent systematic review134 found that 
there was no replicated evidence that any intervention was effective for MCI including 
AChE-Is and the non-steroidal anti-inflammatory drug (NSAID) rofecoxib.

Summary of clinical practice guidance with anti-dementia  
drugs from BAP

A revised consensus statement from the British Association of Psychopharmacology 
(BAP)135 states that: AChE-Is are effective in mild-to-moderate Alzheimer’s disease and 
memantine in moderate-to-severe Alzheimer’s disease. Other drugs including statins, anti-
inflammatory drugs, vitamin E and ginkgo cannot be recommended either for the treatment 
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or prevention of Alzheimer’s disease. Neither AChE-Is nor memantine are effective in MCI. 
AChE-Is are not effective in frontotemporal dementia and may cause agitation. AChE-Is 
may be used for people with DLB (can produce cognitive improvements) and Parkinson’s 
disease dementia, especially for neuropsychiatric symptoms. There is no clear evidence that 
any intervention can prevent or delay the onset of dementia. See Table 7.4.
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Safer prescribing of physical health medicines in dementia

People with dementia are more susceptible to cognitive side-effects of drugs. Drugs may 
affect cognition through their action on cholinergic, histaminergic or opioid neuro-
transmitter pathways or through more complex actions. Medications prescribed for 
physical disorders may also interact with cognitive-enhancing medication.

Anticholinergic drugs

Anticholinergic drugs reduce the efficacy of acetylcholinesterase inhibitors and so con-
comitant use should be avoided.1,2 Anticholinergic drugs also cause sedation, cognitive 
impairment, delirium3 and falls.4 These effects may be worse in older patients with 
dementia.5 Table 7.5 summarises the anticholinergic potency of drugs commonly used 
in physical health conditions.6 Combining several drugs with anticholinergic activity 
increases the anticholinergic cognitive burden (ACB) for an individual. One study 
showed that a high ACB total score was associated with a greater decline in MMSE 
score and a higher mortality.7 It is good practice to keep the ACB to a minimum in older 
people, especially if they have cognitive impairment.

Where possible, drugs with an equivalent therapeutic effect, but a mode of action 
which does not affect the cholinergic system, 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 have less profound effects on cognitive 
function.8

Anticholinergic drugs used in urinary incontinence

Oxybutynin easily penetrates the central nervous system (CNS) and has consistently been 
associated with deterioration in cognitive function. Although studies of tolterodine 
found no adverse CNS effects,9 case reports have described adverse effects including 
memory loss, hallucinations and delirium.10–12 In contrast, darifenacin, an M3 selective 
receptor antagonist, has been investigated in healthy elderly subjects for its effects on 
cognitive function and was noted to have no significant effects on cognitive tests com-
pared with placebo;13,14 although studies in dementia are lacking. Solifenacin has been 
shown to cause impairment of working memory15 although it was investigated in stroke 
patients and was found not to affect their short term cognitive performance.16 A study 
looking at the use of trospium with galantamine in patients with Alzheimer’s disease 
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Table 7.5 Anticholinergic potency for some physical health drugs commonly used in elderly patients

Drugs with unknown  
anticholinergic effect

Drugs with improbable  
or no anticholinergic action

Low effect 
anticholinergic 
drugs
*Caution*

High effect 
anticholinergic  
drugs
*Avoid*A to K L to Z

Colchicine
Digoxin
Furosemide
Metoclopramide

Allopurinol
Amlodipine
Amoxicillin
Ampicillin
Aspirin
Atenolol
Atorvastatin
Azathioprine
Benazapril
Betaxolol
Bisacodyl
Captopril
Carbidopa
Cefalexin (+other 
cephalosporins)
Celecoxib
Ciclosporin
Clindamycin
Clopidogrel
Cortisone
Cycloserine
Dexamethasone
Dextromethorphan
Dicycloverine
Diltiazem
Dipyridamole
Duloxetine
Enalapril
Famotidine
Fluticasone
Gemfibrozil
Glipizide
Glyceryl trinitrate (GTN)
Gentamicin
Guaifenesin
Hydralazine
Hydrochlorothiazide
Hydrocortisone
Ibuprofen
Insulin
Isosorbide mononitrate
Ketoprofen

Lansoprazole
Levodopa
Lisinopril
Losartan
Metformin
Methotrexate
Metoprolol
Naratriptan
Nifedipine
Omeprazole
Pantoprazole
Paracetamol
Phenobarbital
Phenytoin
Pioglitazone
Piperacillin
Piroxicam
Prednisolone
Propranolol
Pseudoephedrine
Rabeprazole
Ropinirole
Rosiglitazone
Salmeterol
Selegiline
Senna
Simvastatin
Spironolactone
Sumatriptan
Tamoxifen
Terbutaline
Timolol
Topiramate
Trandolapril
Triamcinolone
Triamterene
Trimethoprim
Valproate
Verapamil
Vancomycin
Warfarin
Zolmitriptan

Amantadine
Baclofen
Bromocriptine
Carbamazepine
Cetirizine
Cimetidine
Codeine
Disopyramide
Domperidone
Entacapone
Fentanyl
Fexofenadine
Hydrocodone
Ketorolac
Loperamide
Loratadine
Meperidine
Methadone
Methocarbamol
Morphine
Oxcarbazepine
Oxycodone
Prochlorperazine
Ranitidine
Theophylline
Tramadol

Atropine
Benzatropine
Chlorphenamine
Clemastine
Cyproheptadine
Flavoxate
Hydroxyzine
Hyoscine
Ipratropium
Orphenadrine
Oxybutynin
Procyclidine
Promethazine
Propantheline
Tolterodine
Tizanidine
Trihexyphenidyl 
(benzhexol)

Note: This list is not exhaustive and includes drugs used for physical health conditions only (i.e. not psychotropic 
drugs). 
Adapted from Bishara D et al.20 with permission.
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found no significant change in cognitive function.17 There are no in vivo studies 
 investigating whether or not fesoterodine causes cognitive impairment but in vitro 
 evaluation found that its active metabolite 5-hydroxy-methyl-tolterodine (5-HMT) had 
one of the highest detectable serum anticholinergic activities and therefore it has poten-
tial to induce central anticholinergic adverse effects. However, anticholinergic activity 
measured in serum does not necessarily reflect brain concentrations18 and theoretically, 
fesoterodine has a very low ability to cross the blood–brain barrier.15

All tertiary amine drugs, i.e. oxybutynin, tolterodine, fesoterodine and darifenacin are 
metabolised by cytochrome P450 (CYP450) enzymes. Increasing age or co-administration 
of drugs that inhibit these enzymes (e.g. erythromycin, fluoxetine) can lead to higher serum 
levels and therefore increased adverse effects. The metabolism of trospium is unknown, 
although metabolism via CYP450 system does not occur, meaning that pharmacokinetic 
drug interactions are unlikely with this drug.9

See Table  7.6 for a summary of the physiochemical properties of anticholinergic 
drugs used in urinary incontinence.

Alpha-blockers for urinary retention

Alpha-blockers such as tamsulosin, alfuzosin and prazosin are reported to cause 
drowsiness, dizziness and depression.21 There is no published literature reporting 
their effects on cognition and alpha-blockers do not feature on any anticholinergic 
cognitive burden list.

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 
anticholinergic drugs, however.

 ■ Laxatives: there is no evidence to suggest that laxatives have any negative impact on 
cognitive function. In fact since constipation can lead to behavioural and psycho-
logical symptoms of dementia (BPSD), treating it can improve these symptoms in 
many cases.

 ■ Antiemetics
 ■ Cyclizine is a first-generation histamine antagonist and can impair cognitive and 
psychomotor performance (see section on ‘Antihistamines’ in this section).22

 ■ 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 great caution in people with dementia.

 ■ Domperidone is a dopamine D2 receptor antagonist that does not usually cross 
the  blood–brain barrier. However, since blood–brain barrier alterations can 
occur in dementia, CNS penetration of domperidone and resulting adverse 
effects can occur.23 Recent reports have highlighted a small increased risk of seri-
ous cardiac adverse effects with domperidone, especially in older people. The 
maximum dose has been reduced to 30 mg/day and the maximum treatment 
duration should not exceed one week. Domperidone is now contraindicated in 
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those with underlying cardiac conditions or severe hepatic impairment and in 
patients receiving other medications known to prolong QT interval or potent 
CYP3A4 inhibitors.24

 ■ Serotonin 5HT3 receptor antagonists, used for treating chemotherapy-induced 
 nausea and vomiting do not have adverse effects on cognition, and may have some 
cognitive enhancing action.25 These drugs carry cardiovascular warnings and 
should be used cautiously in patients with cardiac co-morbidities or taking con-
comitant arrhythmogenic drugs or drugs known to prolong QT interval. Granisetron 
allows for once daily administration, which is preferable in elderly patients with 
memory problems or swallowing difficulties. Granisetron is metabolised exclu-
sively via a single CYP family (CYP3A4) and thus has lower propensity for drug 
interactions.26 All 5HT3 antagonists cause constipation.

 ■ Antispasmodics
 ■ Hyoscine hydrobromide (scopolamine) is a centrally acting anticholinergic 
which is lipophilic and penetrates the blood–brain barrier easily. It impairs mem-
ory, speed of processing and attention. Older patients suffer these symptoms 
at lower doses and are more vulnerable to confusion and hallucinations.27 People 
with Alzheimer’s disease have experienced clinically significant cognitive impair-
ment at lower doses compared with healthy, aged-matched controls.5 The effect 
that hyoscine has on cognition is so significant that it is used in trials to produce 
memory deficits similar to those seen in dementia (the scopolamine challenge 
test).28

 ■ Hyoscine butylbromide (Buscopan) exerts topical spasmolytic action on smooth 
muscle of the GI tract. Hyoscine butylbromide does not enter the CNS, therefore 
anticholinergic adverse effects at the CNS are extremely rare.29

 ■ Alverine, mebeverine and peppermint oil are relaxants of intestinal smooth muscle 
and do not appear to have an effect on cognition.

Bronchodilators

 ■ Beta-agonists: in patients with co-existing Parkinson’s disease or essential tremor, 
tremor induced by beta-agonists may result in misdiagnosis and over-treatment of 
Parkinson’s disease.30 Tremor is a common adverse effect of cholinesterase inhibitors 
so caution should be exercised when used with beta-agonists.

 ■ Anticholinergic bronchodilators: inhaled anticholinergic drugs have few systemic side 
effects compared with oral medication.30 A randomised, double blind placebo con-
trolled comparison of ipratropium and theophylline treatment was unable to detect a 
negative effect with either drug on the psychometric test performance of elderly 
patients. This suggests that treatment with inhaled ipratropium is not associated with 
significant cognitive impairment in older people.31

 ■ 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 seizures are rare, they are significantly more likely in older 
people than younger people. Theophylline does not cause significant cognitive 
impairment.31
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Hypersalivation

Oral anticholinergic agents used for hypersalivation (e.g. hyoscine hydrobromide) should 
be avoided in the elderly because of the risk of cognitive impairment, delirium and consti-
pation (see section on ‘Anticholinergic drugs’ in this section). Pirenzepine is a relatively 
selective M1 and M4 muscarinic receptor antagonist which does not cross the blood–brain 
barrier and therefore has little CNS penetration.32

Atropine solution given sublingually or used as a mouthwash is sometimes used to 
manage hypersalivation. There are no data available for the extent of penetration 
through the blood–brain barrier when atropine is administered by this route.

Myasthenia gravis

Unlike acetylcholinesterase inhibitors used in Alzheimer’s disease (donepezil, rivastig-
mine and galantamine), those used in myasthenia gravis (pyridostigmine, neostigmine) 
act peripherally and do not cross the blood–brain barrier (so as to minimise unwanted 
central effects).33 It is possible that combining peripheral and central acetylcholinester-
ase inhibitors may add to the cholinomimetic adverse effect burden (e.g. nausea, vomit-
ing diarrhoea, abdominal cramps and 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 is a safe drug and there is no evidence that it causes cognitive impairment other 
than in overdose when it may cause delirium.34 There is some evidence that chronic use of 
aspirin can cause confusional states.35 Case reports implicate non-steroidal anti-inflamma-
tory drugs (NSAIDs) in causing delirium and psychosis36 although clinical trials have not 
demonstrated significant adverse effects on cognition with naproxen37 or indomethacin.38 
NSAIDs are difficult to use in older people due to their cardiovascular risk and risk of gas-
trointestinal bleeding.39 It is good practice to prescribe gastroprotection with these drugs. 
Although there is little evidence for their efficacy and safety in dementia, consideration 
should be given to the use of topical NSAIDs (if clinically appropriate), to reduce GI risk.

Opiates

Sedation is a potential problem with all opiates.40 Delirium induced by opioids may be 
associated with agitation, hallucinations or delusions.40 Pethidine is associated with a 
high risk of cognitive impairment, as its metabolites have anticholinergic properties, and 
accumulate rapidly if renal function is impaired.41 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.42 Fentanyl patches, useful as they 
can be in chronic pain and palliative care, should not be used to initiate opioid analgesia 
in frail older people43 because of their long duration of action even after the patch is 
removed, making the treatment of side-effects more difficult.42 Morphine is a very 
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effective analgesic but is likely to cause cognitive problems and other adverse effects in 
elderly patients.44 Oxycodone has a short half-life, few drug–drug interactions, and more 
predictable dose–response relationships than other opiates. It is therefore, theoretically 
at least, a good candidate for oral analgesia in dementia.42 Buprenorphine transdermal 
patches probably have fewer side effects than many other opiates.

Antihistamines

First-generation H1 antihistamines include chlorphenamine, hydroxyzine, cyclizine and 
promethazine. They are non-selective, have anticholinergic activity and readily penetrate 
the blood–brain barrier, which can lead to unwanted cognitive side-effects. They can 
impair cognitive and psychomotor performance and can trigger seizures, dyskinesia, 
dystonia and hallucinations. The second-generation H1 antihistamines (such as lorata-
dine, cetirizine and fexofenadine) penetrate poorly into the CNS and are considerably 
less likely to cause these adverse effects. Moreover, they lack any anticholinergic effects.22

Statins

A recent Cochrane systematic review assessed the clinical efficacy and tolerability of 
statins in the treatment of dementia45 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.46 This tended to occur in the first two 
months after starting the drug, and was most commonly associated with simvastatin. In 
the event of a patient experiencing cognitive problems 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 blood–brain barrier.

Antihypertensives

Mid-life hypertension has negative effects on cognition and increases the risk of a person 
developing dementia.47 A recent systematic review found that treatment reduced the risk 
of all-cause dementia by 9% in comparison with the control group.48 Antihypertensive 
treatment, regardless of drug class, had a positive effect on global cogni tion and on all 
cognitive functions except language. Angiotensin II receptor blockers (ARBs) were more 
effective than beta-blockers, diuretics, and angiotensin-converting enzyme inhibitors in 
improving scores of cognition.

Other cardiac drugs

Digoxin has been associated with acute confusional states at therapeutic drug con-
centrations.49 It has also been reported to cause nightmares.50 However, one study 
showed the treatment of cardiac failure with digoxin improved cognitive performance 
in 25% of patients treated (and in 23% of the patients treated who did not have car-
diac failure).51 There are some case reports of amiodarone being associated with 
delirium.52,53
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Table 7.7 Recommended drugs and drugs to avoid in dementia

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 less likely to cross blood–brain 
barrier

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 most commonly with quinolone and macrolide  
antibiotics
But given the importance of treating infections, the most appropriate 
antibiotic for the infections 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, etc.) in patients with dementia, i.e. increased 
risk of nausea, vomiting, etc.

Nausea/vomiting Antiemetics Cyclizine
Metoclopramide
Prochlorperazine

Domperidone (see text for restrictions)
Serotonin 5HT

3 receptor antagonists

Other 
gastrointestinal 
conditions

Antispasmodics Atropine sulphate
Dicycloverine
hydrochloride

Alverine
Mebeverine
Peppermint oil
Hyoscine-n-butylbromide
Propantheline bromide
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H2 antagonists and proton pump inhibitors

Although histamine-2 (H2) receptor antagonists (e.g. cimetidine, ranitidine) are not used 
widely now, it is not uncommon to see patients with dementia who have been prescribed 
these drugs for several years. Central nervous system reactions to these drugs have been 
reviewed.54 Neurotoxicity in the form of delirium, sometimes with agitation and halluci-
nations, generally occurred in the first two weeks of therapy and resolved within three 
days of stopping the drug. The estimated incidence of these reactions was 0.2% or less in 
outpatients, but much higher in hospitalised patients, particularly in patients with hepatic 
and liver failure.55 So if someone with dementia is stable on a H2 antagonist, there is no 
reason to stop it. Proton pump inhibitors appear less likely to cause cognitive problems.

Antibiotics

Many antibiotics have been associated rarely with delirium but there is no consistent 
pattern of them causing cognitive impairment. Given the importance of treating infec-
tion in dementia the most appropriate antibiotic for the infection being treated should 
be used. The evidence might suggest that if there is a choice between either a quinolone 
or macrolide antibiotic with another class of antibiotic, the other class might be the 
preferred for someone with dementia given the possible risk of these two classes of 
drugs triggering cognitive disorders. Antituberculous therapy, particularly isoniazid, 
has attracted some case reports of adverse psychiatric reactions.56

Table 7.7 summarises those drugs that are recommended for use in dementia and the 
drugs to avoid.

Condition
Drug class  
or drug name

Drugs to avoid in 
dementia

Recommended drugs in  
dementia

Pain Analgesics Pethidine
Pentazocine
Dextropropoxyphene
Codeine
Tramadol
Methadone

Paracetamol
Oxycodone
Buprenorphine
Topical NSAIDs (where appropriate)

Fentanyl patches (caution in opioid naïve patients)
Morphine (may be indicated in treatment resistant pain or palliative care; 
use cautiously due to associated cognitive and other adverse effects)

Urinary frequency Anticholinergic 
drugs used in 
overactive bladder

Oxybutynin
Tolterodine

Darifenacin
Trospium
Solifenacin (use if others not available; 
some reports of cognitive adverse effects)

Data for fesoterodine are still lacking; it is non-selective, has high 
central anticholinergic activity but theoretically has very low ability to 
cross the blood–brain barrier

Urinary retention Alpha-blockers Not known to have effects on cognitive function

COPD, chronic obstructive pulmonary disease; NSAIDs, non-steroidal anti-inflammatory drugs.
Adapted from Bishara D et al.20 with permission.

Table 7.7 (Continued )
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Management of non-cognitive symptoms of dementia

The non-cognitive or neuropsychiatric symptoms of dementia can include: psychosis, 
agitation and mood disorder1 and can affect more than 90% of patients to varying 
degrees.2 More specifically, they often present as delusions, hallucinations, agitation, 
aggression, wandering, abnormal vocalisations and disinhibition (often of a sexual 
nature). The number, type and severity of these symptoms vary amongst patients and the 
fact that several types occur simultaneously in individuals, makes it difficult to target 
specific ones therapeutically. The safe and effective management of these symptoms is 
the subject of a longstanding debate because treatment is not well informed by prop-
erly conducted studies3 and many available agents have been linked to serious adverse 
effects.

Analgesics

It has been suggested that pain in patients with impaired language and abstract 
thinking may manifest as agitation and therefore treatment of undiagnosed pain may 
contribute to the overall prevention and management of agitation.4 An RCT investi-
gating the effects of a stepwise protocol of treatment with analgesics in patients with 
moderate-to-severe dementia and agitation noted significant improvement in agita-
tion, overall neuropsychiatric symptoms and pain. The majority of patients in the 
study received only paracetamol (acetaminophen).

Recommendation: the assessment and effective treatment of pain is important.
Even in people without overt pain, a trial of paracetamol is worthwhile.
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Non-drug measures

A variety of non-pharmacological methods5 have been developed and some are reason-
ably well supported by cogent research.6–8 Behavioural management techniques, and 
caregiver psycho-education, centred on individual patient’s behaviour are generally suc-
cessful and the effects can last for months.7 Music therapy9 and some types of sensory 
stimulation are useful during the sessions but have no longer-term effects.7,10 Snoezelen 
(specially designed rooms with soothing and stimulating environment) have shown 
some short term benefits in the past,11 however, a recent Cochrane Summary found that 
two new trials did not show any significant effects on behaviour, interactions, and 
mood of people with dementia.12 A number of different complementary therapies13 
have been used in dementia including massage, reflexology, administration of herbal 
medicines and aromatherapy. Aromatherapy14,15 is the fastest growing of these thera-
pies, with extracts from lavender and Melissa officinalis (lemon balm) most commonly 
used.5 While some positive results from controlled trials have shown significant reduc-
tion in agitation,16 when assessed using a rigorous blinded RCT, there was no evidence 
that Melissa aromatherapy is superior to placebo or donepezil.17 Overall, the evidence 
base remains sparse and the side effect profile relatively unexplored.18 A systematic 
review of aromatherapy use in non-cognitive symptoms of dementia identified adverse 
effects including vomiting, dizziness, abdominal pain and wheezing when essential oils 
were taken orally and diarrhoea, allergic skin reactions, drowsiness and serious unspec-
ified adverse events when administered topically or by inhalation.15 Given concerns 
over almost all drug therapies, non-pharmacological measures should always be con-
sidered first.

Recommendation: evidence-based, non-drug measures are first-line treatments.

Antipsychotics in non-cognitive symptoms of dementia

First-generation antipsychotics (FGAs) have been widely used for decades in behav-
ioural disturbance associated with dementia. They are probably effective19 but, because 
of extrapyramidal and other adverse effects, are less well tolerated20,21 than second-
generation antipsychotics (SGAs). SGAs have been shown to be comparable in efficacy 
to FGAs for behavioural symptoms of dementia,22–24 with one study finding risperidone 
to be superior to haloperidol.25 SGAs were once widely recommended in dementia-
related behaviour disturbance26 but their use is now highly controversial.27,28 There are 
three reasons for this: effect size is small,29–32 tolerability is poor32–34 and there is a tenta-
tive association with increased mortality.35

Various reviews and trials support the efficacy of olanzapine,22,36 risperidone,37–41 
quetiapine,24,42–44 aripiprazole45–47 and amisulpride.48,49 One study comparing olanzap-
ine with risperidone31 and one comparing quetiapine with risperidone50 found no sig-
nificant differences between treatment groups. However, more recent data outlined 
below have led to risperidone (licensed) followed by olanzapine (unlicensed) being the 
treatments of choice in managing psychosis or aggression in dementia. One study 
found clozapine to be beneficial in treatment resistant agitation associated with 
dementia.51
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The most compelling data come from the CATIE-AD trial. This study52 showed very 
minor effectiveness advantages for olanzapine and risperidone (but not for quetiapine) 
over placebo in terms of time to discontinuation, but all drugs were poorly tolerated 
because of sedation, confusion and extrapyramidal side-effects (the last of these not a 
problem with quetiapine). Similarly, in a second report53 greater improvement was 
noted with olanzapine or risperidone on certain neuropsychiatric rating scales com-
pared with placebo (but not with quetiapine). A Cochrane review54 of atypical antipsy-
chotics for aggression and psychosis in Alzheimer’s disease found that evidence suggests 
that risperidone and olanzapine are useful in reducing aggression and risperidone 
reduces psychosis. However, the authors concluded that because of modest efficacy and 
significant increase in adverse effects, neither risperidone nor olanzapine should be 
routinely used to treat patients with dementia unless there is severe distress or a serious 
risk of physical harm to those living or working with the patient.

Increased mortality with antipsychotics in dementia

Following analysis of published and unpublished data in 2004, initial warnings were 
issued in the UK and USA regarding increased mortality in patients with dementia using 
certain SGAs (mainly risperidone and olanzapine).55–57 These warnings have been 
extended to include all SGAs as well as conventional antipsychotics57,58 in view of more 
recent data. The inclusion of a warning about a possible risk of cerebrovascular 
 accidents (CVAs) has now been added to product labelling for all FGAs and SGAs.

Several published analyses support these warnings,35,59 confirming an association 
between SGAs and stroke.60,61 The magnitude of increased mortality with FGAs has 
been shown to be similar62–64 to that with SGAs and possibly even greater.65–69 Some 
studies suggested that the risk of CVAs in elderly users of antipsychotics may not be 
cumulative.70,71 The risk was found to be elevated especially during the first weeks of 
treatment but then decreased over time, returning to base level after 3 months. In con-
trast, a long-term study (24–54 months) deduced that mortality was progressively 
increased over time for antipsychotic-treated (risperidone and FGAs) patients com-
pared with those receiving placebo.72 At present this is not a widely held view.

Whether the risk of mortality differs from one antipsychotic to another has 
recently been investigated in two separate studies. The first study73 found that among 
nursing home residents prescribed antipsychotics, when compared with risperidone, 
haloperidol users had an increased risk of mortality whereas quetiapine users had a 
decreased risk. No clinically meaningful differences were observed for the other 
drugs investigated: olanzapine, aripiprazole and ziprasidone. The effects were strong-
est shortly after the start of treatment and remained after adjustment for dose. There 
was a dose–response relation for all drugs except quetiapine.73 The second study74 
 confirmed these findings. This study included elderly patients with dementia and 
also assessed risk of mortality with valproic acid. Haloperidol was associated with 
the highest rates of mortality, followed by risperidone, olanzapine, valproic acid and 
then quetiapine. One study70 suggests affinity for M1 and 2-receptors predicts effects 
on stroke.

Several mechanisms have been postulated for the underlying causes of CVAs with 
antipsychotics.75 Orthostatic hypotension may aggravate the deficit in cerebral 
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perfusion in an individual with cerebrovascular insufficiency or atherosclerosis thus 
causing a CVA. Tachycardia may similarly decrease cerebral perfusion or dislodge a 
thrombus in a patient with atrial fibrillation (see section on ‘Atrial fibrillation’ in this 
chapter). Following an episode of orthostatic hypotension, there could be a rebound 
excess of catecholamines with vasoconstriction thus aggravating cerebral insufficiency. 
In addition, hyperprolactinaemia could in theory accelerate atherosclerosis and seda-
tion might cause dehydration and haemoconcentration, each of which are possible 
mechanisms for increased risk of cerebrovascular events.75

A review of the literature on the safety of antipsychotics in elderly patients with 
dementia found that overall, atypical and typical antipsychotics were associated with 
similar increased risk for all-cause mortality and cerebrovascular events. Patients 
being treated with typical agents have an increased risk of cardiac arrhythmias and 
extrapyramidal symptoms relative to atypical users. Conversely, users of atypical 
antipsychotics are exposed to an increased risk of venous thromboembolism and 
aspiration pneumonia. Despite metabolic effects having consistently been documented 
in studies with atypical antipsychotics, this effect tends to be attenuated with advanc-
ing age and in elderly patients with dementia.76

Both typical77 and atypical antipsychotics78 may also hasten cognitive decline in 
dementia, although there is some evidence to refute this.50,79,80

Recommendation: use of risperidone (licensed for persistent aggression in Alzheimer’s 
disease) and olanzapine may be justified in some cases. Effect is modest at best.

Clinical information for antipsychotic use in dementia

Risperidone is the only drug licensed in the UK for the management of non-cognitive 
symptoms associated with dementia and is therefore the agent of choice. It is specifi-
cally indicated for short term treatment (up to 6 weeks) of persistent aggression in 
patients with moderate-to-severe Alzheimer’s disease unresponsive to non-pharmaco-
logical approaches and when there is a risk of harm to self or others.81 Risperidone is 
licensed up to 1 mg twice a day82, although optimal dose in dementia has been found to 
be 500 μg twice a day (1 mg daily).83

Monitoring recommendations are as follows.

 ■ Baseline ECG, weight, pulse and BP, fasting blood glucose, HbA1c, blood lipid profile 
and prolactin levels. Routine bloods also include U&Es, LFTs and FBC.

 ■ Pulse, BP and above tests should be repeated at 3 months, at 1 year and then annually 
(more frequently for in-patients).

 ■ The ECG should be repeated at between 4 weeks and 3 months and then annually 
(or when clinically indicated)

 ■ Weights should be recorded monthly for the first 3 months, then at 1 year and then 
annually provided weight is stable.

 ■ Very ill or physically frail patients may need more frequent physical health monitor-
ing than this.

 ■ Review of the antipsychotic drug needs to be done at 4–6 weeks (may be earlier for 
in-patients), then at 3 months and then every 6 months if physically stable and there 
are no adverse effects.
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Alternative antipsychotic drugs may be used (off-licence) if risperidone is contraindicated 
or not tolerated. Olanzapine has some positive efficacy data for reducing aggression in 
dementia,54 work is underway investigating the efficacy and tolerability of amisulpride in 
dementia,84 and quetiapine (although not as effective as risperidone and olanzapine) may 
be considered in patients with Parkinson’s disease, or Lewy body dementia (at very small 
doses) because of its low propensity for causing movement disorders.

Other pharmacological agents in non-cognitive  
symptoms of dementia

Cognitive enhancers

Donepezil,85,86 rivastigmine87–90 and galantamine91–93 may afford some benefit in reduc-
ing behavioural disturbance in dementia. Their effect seems apparent only after several 
weeks of treatment.94 However, the evidence is somewhat inconsistent and a study of 
donepezil in agitation associated with dementia found no apparent benefit compared 
with placebo.95 Rivastigmine has shown positive results for neuropsychiatric symptoms 
associated with vascular87 and Lewy body dementia.87,96 A meta-analysis investigating 
the impact of acetylcholinesterase inhibitors (AChE-Is) on non-cognitive symptoms of 
dementia found a statistically significant reduction in symptoms among patients with 
Alzheimer’s disease, however the clinical relevance of this effect remained unclear.97 A 
systematic review of RCTs concluded that cholinesterase inhibitors have, at best, a 
modest impact on non-cognitive symptoms of dementia. However, in the absence of 
alternative safe and effective pharmacological options, a trial of a cholinesterase inhibi-
tor is an appropriate pharmacological strategy for the management of behavioural dis-
turbances in Alzheimer’s disease.98

NICE guidance suggests considering a cholinesterase inhibitor only for:99,100

 ■ people with Lewy body dementia who have non-cognitive symptoms causing signifi-
cant distress or leading to behaviour that challenges

 ■ people with mild, moderate or severe Alzheimer’s disease who have non-cognitive 
symptoms and/or behaviour that challenges causing significant distress or potential 
harm to the individual if:

 ■ a non-pharmacological approach is inappropriate or has been ineffective, and
 ■ antipsychotic drugs are inappropriate or have been ineffective.

Growing evidence for memantine also suggests benefits for neuropsychiatric symptoms 
associated with Alzheimer’s disease.101–103 A Cochrane review104 of memantine found that 
slightly fewer patients with moderate-to-severe Alzheimer’s disease taking memantine 
develop agitation, but one study105 found no effect for memantine in established agitation. 
The review also suggested that memantine may have a small beneficial effect on behaviour 
in mild-to-moderate vascular dementia but this was not supported by clinical global meas-
ures.104 Despite apparently positive findings in studies (often manufacturer-sponsored) the 
use of cognitive enhancing agents for behavioural disturbance remains controversial.

Recommendation: use of AChE-Is or memantine can be justified in situations described 
above. Effect is modest at best.
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Benzodiazepines

Benzodiazepines106,107 are widely used but their use is poorly supported. Benzodiazepines 
have been associated with cognitive decline106 and may contribute to increased frequency 
of falls and hip fractures107,108 in the elderly population.

Recommendation: avoid.

Antidepressants

Substantial evidence suggests that depression can be considered both a cause and con-
sequence of Alzheimer’s disease. Depression is considered causative because it is a risk 
factor for Alzheimer’s disease. In fact, the prevalence rate of depression and Alzheimer’s 
disease co-morbidity is estimated to be 30–50%.109 Two potential mechanisms by which 
antidepressants affect cognition in depression have been postulated: a direct effect 
caused by the pharmacological action of the drugs on specific neurotransmitters and a 
secondary effect caused by improvement of depression.110

Despite reports of a possible modest advantage over placebo, SSRIs have shown doubt-
ful efficacy in non-cognitive symptoms of dementia in the past.111,112 One review however, 
contradicted previous findings and indicated that antidepressants (mainly SSRIs) not only 
showed efficacy in treating non-cognitive symptoms, but were also well tolerated.113 The 
authors noted that the most common antidepressants used in dementia were sertraline 
 followed by citalopram and trazodone. Some of the clinical evidence demonstrating 
the beneficial effects of SSRIs in patients with Alzheimer’s disease either alone or in com-
bination with cholinesterase inhibitors have been summarised in recent papers.109,114 The 
Citalopram for Agitation in AD Study (CitAD) found that the addition of citalopram 
titrated up to 30 mg/day significantly reduced agitation and caregivers’ distress compared 
with placebo in 186 patients who were receiving psychosocial intervention. This is perhaps 
of academic interest only, as the maximum dose of citalopram in this group of patients is 
20 mg a day because of the drug’s effect on cardiac QT interval.115

Findings suggest that in patients with Alzheimer’s disease treated with cholinesterase 
inhibitors, SSRIs may exert some degree of protection against the negative effects of 
depression on cognition. To date, literature analysis does not clarify if the combined 
effect of SSRIs and AChE-Is is synergistic, additive or independent.110 In addition, it is 
still unclear whether SSRIs have beneficial effects on cognition in patients with 
Alzheimer’s disease who are not actively manifesting mood or behavioural problems.114

Trazodone116,117 is sometimes used for non-cognitive symptoms although evidence is 
limited. It has been found to reduce irritability and cause a slight reduction in agitation, 
most probably by means of its sedative effects.116,117 A Cochrane review of trazodone 
for agitation in dementia116 however found insufficient evidence from RCTs to support 
its use in dementia.

A second, more recent Cochrane review investigating the efficacy and safety of 
 antidepressants for agitation and psychosis in dementia has also been published.118 
The authors concluded that there are currently relatively few studies available but there 
is some evidence to support the use of certain antidepressants for agitation and psycho-
sis in dementia. The SSRIs sertraline and citalopram were associated with a reduction 
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in symptoms of agitation when compared with placebo in two studies. Both SSRIs and 
trazodone appear to be tolerated reasonably well when compared with placebo, typical 
antipsychotics and atypical antipsychotics. Future studies involving more subjects are 
required however to determine the effectiveness and safety of SSRIs, trazodone, or 
other antidepressants in managing these symptoms.

A Cochrane review investigating whether antidepressants are clinically effective and 
acceptable for the treatment of patients with depression in the context of dementia 
concluded that antidepressants are not necessarily ineffective in dementia but rather 
there is not much evidence to support their efficacy and therefore they should be used 
with caution.119 Furthermore, a large, independent, parallel group RCT found no differ-
ence in depression scores when comparing placebo, sertraline or mirtazapine in patients 
with dementia suggesting that first line treatment for depression in Alzheimer’s disease 
should be reconsidered.120

Tricyclic antidepressants are best avoided in patients with dementia. They can cause 
falls, possibly via orthostatic hypotension, and increase confusion because of their 
anticholinergic adverse effects.121

Recommendation: use of SSRIs may be justified in some cases. Effect is modest at best. 
Supporting evidence is weak.

Mood stabilisers/anticonvulsants

Randomised controlled trials of mood stabilisers in non-cognitive symptoms of demen-
tia have been completed for oxcarbazepine122 carbamazepine123 and valproate.124 
Gabapentin, lamotrigine and topiramate have also been used.125 Of the mood  stabilisers, 
carbamazepine has the most robust evidence of efficacy in non-cognitive symptoms.126 
However, its serious adverse effects (especially Stevens-Johnson syndrome) and its poten-
tial for drug interactions somewhat limit its use. One RCT of valproate, which included 
an open-label extension, found valproate to be ineffective in controlling symptoms. 
Seven of the thirty-nine patients enrolled died during the 12-week extension phase study 
period, although the deaths could not be attributed to the drug.127 A study investigating 
the optimal dose of valproic acid in dementia found that whilst serum levels between 40 
and 60 μg/L and relatively low doses (7–12 mg/kg per day) are  associated with improve-
ments in agitation in some patients, similar levels produced no significant improvements 
in others and led to substantial side-effects.128 A Cochrane review of valproate for the 
treatment of agitation in dementia found no evidence of efficacy but advocated the need 
for further research into its use in dementia.129 Valproate does not delay emergence of 
agitation in dementia.130 Literature reviews of anticonvulsants in non-cognitive symp-
toms 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.126 Although clearly beneficial in some patients, 
anticonvulsant mood stabilisers cannot be recommended for routine use in the treatment 
of the neuropsychiatric symptoms in dementia at present.125

Recommendation: limited evidence to support use. Use may be justified where other 
treatments are contraindicated or ineffective. Valproate best avoided.
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Miscellaneous agents

There is growing evidence for the effects of Ginkgo biloba on neuropsychiatric symp-
toms of dementia especially for apathy, anxiety, depression and irritability.131 A once 
daily dose of 240 mg was safe and effective in patients with mild-to-moderate 
dementia.132

Summary

The evidence base available to guide treatment in this area is insufficient to allow specific 
recommendations on appropriate management and drug choice. The basic approach is to 
try non-drug measures and analgesia before resorting to the use of psychotropics. Whichever 
drug is chosen, the following approach should be noted.

 ■ Exclude physical illness potentially precipitating non-cognitive symptoms of dementia, 
e.g. constipation, infection, pain.

 ■ Target the symptoms requiring treatment.
 ■ Consider non-pharmacological methods.
 ■ Carry out a risk–benefit analysis tailored to individual patient needs when selecting 
a drug.

 ■ Make evidence-based decisions when choosing a drug.
 ■ Discuss treatment options and explain the risks to patient (if they have capacity) and 
family/carers.

 ■ Titrate drug from a low starting dose and maintain the lowest dose possible for the 
shortest period necessary.

 ■ Review appropriateness of treatment regularly so that the ineffective drug is not con-
tinued unnecessarily.

 ■ Monitor for adverse effects.
 ■ Document clearly treatment choices and discussions with patient, family or carers.
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Parkinson’s disease

Parkinson’s disease is a progressive, degenerative neurological disorder characterised by 
resting tremor, cogwheel rigidity, bradykinesia and postural instability. The prevalence 
of co-morbid psychiatric disorders is high. Approximately 25% will suffer from major 
depression at some point during the course of their illness, a further 25% from milder 
forms of depression, 25% from anxiety spectrum disorders, 25% from psychosis and 
up to 80% will develop dementia.1–3 While depression and anxiety can occur at any 
time, psychosis, dementia and delirium are more prevalent in the later stages of the 
 illness. Close co-operation between the psychiatrist and neurologist is required to 
 optimise treatment for this group of patients.

Depression in Parkinson’s disease

Depression in Parkinson’s disease predicts greater cognitive decline, deterioration in 
functioning and progression of motor symptoms;4 possibly reflecting more advanced 
and widespread neurodegeneration involving multiple neurotransmitter pathways.5 
Depression may also occur after the withdrawal of dopamine agonists.6 Pre-existing 
dementia is an established risk factor for the development of depression. Recommendations 
for the treatment of depression in Parkinson’s disease are shown in Box 7.3.

Box 7.3 Recommendations for the treatment of depression in Parkinson’s disease

Step Intervention

1 Exclude/treat organic causes such as hypothyroidism (the prevalence of which is 
relatively high in Parkinson’s disease4).

2 SSRIs are considered to be first-line treatment although the effect size is modest.7–9 
Some patients may experience a worsening of motor symptoms although the absolute 
risk is low.10,11 Care must be taken when combining SSRIs with selegiline, as the risk of 
serotonin syndrome is increased.4 The SNRIs venlafaxine12 and duloxetine13 also appear 
to have some effect although venlafaxine may modestly worsen motor symptoms.12

TCAs are generally poorly tolerated because of their anticholinergic (can worsen 
cognitive problems; constipation) and alpha-blocking effects (can worsen symptoms of 
autonomic dysfunction). Note though that several meta-analyses8,9 have reported that 
low dose TCAs to be more effective than SSRIs,14–16 although low dose amitriptyline 
and sertraline seem to be equally effective.17 Atomoxetine is not effective.18 CBT 
should always be considered.19

3 Consider augmentation with dopamine agonists/releasers such as pramiprexole.20 Note 
though that these drugs increase the risk of impulse control disorders.21,22 They have 
also been associated with the development of psychosis.23

4 Consider ECT. Depression and motor symptoms generally respond well4 but the risk of 
inducing delirium is high,24 particularly in patients with pre-existing cognitive impairment.

5 Follow the algorithm for treatment-resistant depression (see section on ‘Treatment of 
refractory depression’ in Chapter 4) from this point. Be aware of the increased 
propensity for adverse effects and drug interactions in this patient group.

CBT, cognitive behavioural therapy; ECT, electroconvulsive therapy; SNRI, selective noradrenaline reuptake 
inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressants.
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Psychosis in Parkinson’s disease

Psychosis in Parkinson’s disease is often characterised by visual hallucinations.25 
Auditory hallucinations and delusions occur far less frequently,26 and usually in younger 
patients.27 Psychosis and dementia frequently co-exist. Having one predicts the devel-
opment of the other.28 Sleep disorders are also an established risk factor for the develop-
ment of psychosis.29

Abnormalities in dopamine, serotonin and acetylcholine neurotransmission have all 
been implicated, but the exact aetiology of Parkinson’s disease psychosis is poorly under-
stood. In the majority of patients, psychotic symptoms are thought to be secondary to 
dopaminergic medication rather than part of Parkinson’s disease itself; psychosis second-
ary to medication may be determined at least in part through polymorphisms 

Box 7.4 Recommendations for the treatment of psychosis in Parkinson’s disease

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 Try an atypical antipsychotic. The efficacy of clozapine (see point 7) is supported by placebo-
controlled randomised controlled trials.25 In contrast, there are several negative placebo-con-
trolled trials each for quetiapine and olanzapine.25 Low dose quetiapine is the best tolerated, 
although extrapyramidal side-effects and stereotypical movements can occur. It is probably 
reasonable to try quetiapine before clozapine but the success rate may be low. Olanzapine, 
ziprasidone and aripiprazole are likely to all have greater adverse effects on motor function 
than quetiapine, although one small trial32 supports the safe use of ziprasidone. Risperidone 
and typical antipsychotics should be avoided completely. Severe rebound psychosis has been 
described when antipsychotic drugs (quetiapine or clozapine) are discontinued.
Note that all antipsychotics may be even less effective in managing psychotic symptoms 
in patients with dementia, and such patients may be more prone to developing motor 
and cognitive side effects.33 Antipsychotics have been associated with an increased risk 
of vascular events in the elderly. See section on ‘Antipsychotics and non-cognitive 
symptoms of dementia’ in this chapter.

6 Consider a cholinesterase inhibitor, particularly if the patient has co-morbid 
 dementia.25,34 Cholinesterase inhibitors may also reduce the risk of falls.35

7 Try clozapine. Start at 6.25 mg – usual dose 25 mg–35 mg/day.25,32 Usually safe but 
neuroleptic malignant syndrome has been reported.36

Monitor as for clozapine in schizophrenia. The elderly are more prone to develop serious 
blood dyscrasia. A case of aplastic anaemia has been reported.37

8 Consider ECT.38 Psychotic and motor symptoms usually respond well39 but the risk of 
inducing delirium is high,24 particularly in patients with pre-existing cognitive 
impairment.

ECT, electroconvulsive therapy.
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of the angiotensin-converting enzyme (ACE) gene.30 From the limited data available, 
anticholinergics and dopamine agonists seem to be associated with a higher risk of induc-
ing psychosis than levodopa or catechol-O-methyltransferase (COMT) inhibitors.26,31 
Psychosis is a major contributor to caregiver distress and a risk factor for institutionalisa-
tion and early death.28

Recommendations for the treatment of psychosis in Parkinson’s disease are shown in 
Box 7.4. In addition to the studies described, there is one failed RCT of pimavanserin, 
a 5HT2a inverse agonist40 and one demonstrating useful activity.41 Pimavanserin remains 
unlicensed.

Dementia in Parkinson’s disease

Cholinesterase inhibitors have been shown to improve cognition, delusions and hallu-
cinations in patients with Lewy body dementia (which has some similarities to 
Parkinson’s disease). Motor function may deteriorate.42,43 Improvements in cognitive 
functioning are modest.44,45 A Cochrane review and recent large RCTs45–47 conclude that 
there is evidence that cholinesterase inhibitors lead to improvements in global function-
ing, cognition, behavioural disturbance and activities of daily living in Parkinson’s dis-
ease. Again, motor function may deteriorate.47,48 Evidence for memantine is mixed.49,50

Most patients with Parkinson’s disease use complementary therapies, some of which 
may be modestly beneficial. See Zesiewicz et al.40 Caffeine may offer a protective effect 
against the development of Parkinson’s disease and also modestly improve motor func-
tion in established disease.51
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Multiple sclerosis

Multiple sclerosis (MS) is a common cause of neurological disability affecting approxi-
mately 85,000 people in the UK with the onset usually between 20–50 years of age. 
Individuals with MS experience a variety of psychiatric/neurological disorders such as 
depression, anxiety, pathological laughter and crying (PLC) (pseudobulbar affect, PBA), 
mania and euphoria, psychosis/bipolar disorder, fatigue and cognitive impairment. 
Psychiatric disorders result from the psychological impact of MS diagnosis and prognosis, 
perceived lack of social support or unhelpful coping styles,1 increased stress,2 iatrogenic 
effects of treatments commonly used with MS,3 or damage to neuronal pathways.3 
According to some studies, shorter duration of illness confers a greater risk of depression.

Depression

In people with MS, depression is common with a point prevalence of 14–27%4,5 and 
lifetime prevalence of up to 50%.5 Suicide rates are 2–7.5 times higher than the general 
population.6 Depression is often associated with fatigue and pain, though the relation-
ship direction is unclear. Overlapping symptoms of depression, PBA and MS can com-
plicate diagnosis and so co-operation between neurologists and psychiatrists is essential 
to ensure optimal treatment for individuals with MS.

The role of interferon-beta in the aetiology of MS depression is unclear, but it is now 
thought that depression occurs no more frequently in people treated with interferon-
beta.7,8 Standard care for initiation of interferon-beta should include assessment for 
depression and, for those with a past history of depressive illness, prophylactic treat-
ment with an antidepressant.3 Recommendations for the treatment of depression in MS 
are shown in Box 7.5.

Anxiety

Anxiety affects many people with MS, with a point prevalence of up to 50%25 and 
lifetime incidence of 35–37%26. Elevated rates in comparison with the general popula-
tion are seen for generalized anxiety disorder, panic disorder, obsessive compulsive dis-
order26 and social anxiety. Anxiety appears linked to perceived lack of support, increased 
pain, fatigue, sleep disturbance, depression, alcohol misuse, and suicidal ideas. There 
are no published trials for the treatment of anxiety in MS, but SSRIs can be used and, 
in non-responsive cases, venlafaxine might be an option.

Benzodiazepines may be used for acute and severe anxiety of less than 4 weeks duration 
but should not be prescribed in the long term. Buspirone and beta-blockers could also be 
considered although there is unproven efficacy in MS. Pregabalin is also licensed for anxiety 
and may be useful in this population group. People with MS may also respond to CBT. 
Generally treatment is as for non-MS anxiety disorders (see section on ‘Anxiety spectrum 
disorders’ in Chapter 4)

Pseudobulbar affect (PBA)

Up to 10% of individuals with MS experience PLC. It is more common in the 
advanced stages of the disease and is associated with cognitive impairment.26 There 
have been a few open label trials recommending the use of small doses of TCAs, e.g. 
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amitriptyline, or SSRIs, e.g. fluoxetine27,28 in MS. Citalopram29 or sertraline30 have 
been investigated in people with post-stroke PLC and shown reasonable efficacy and 
rapid response. The combination of dextromethorphan and quinidine (Nuedexta) is 
effective.31

Mania/euphoria/bipolar disorder
Incidence of bipolar disorder can be as high as 13% in the MS population2 compared 
with 1–6% in the general population. Mania can be induced by drugs such as steroids 
or baclofen.32

Anecdotal evidence suggests that patients presenting with mania/bipolar disorder 
should be treated with mood stabilisers such as sodium valproate as these are better 
tolerated than lithium.33

Lithium can cause diuresis and thus lead to increased difficulties with tolerance. 
Mania accompanied by psychosis could be treated with low dose atypical antipsychotics 

Box 7.5 Recommendations for the treatment of depression in MS

Step Intervention

1 Screen for depression with PHQ-9 HADS/BDI9/CES-D.10 Exclude and 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 
could be considered for CBT11 or self-help.12

2 SSRIs should be first line treatment3,10,13 because of their relatively benign side- effect 
profile.
Sertraline was as effective as CBT in one trial,14 but paroxetine was found to be no more 
effective than placebo in another study.15 Because of reduced tolerability of side-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 and so SSRIs should be used with 
caution and patients should be observed for serotonin syndrome. For those with co-morbid 
pain, consideration should be given to treating with an SNRI such as duloxetine or venlafax-
ine.16 One RCT of desipramine showed it was more effective than placebo but tricyclics are 
often poorly tolerated.17 Cochrane is not convinced by the studies cited here,18 but there is 
no reason to suppose that antidepressants are any less effective in depression associated 
with physical illness.19 CBT is the most appropriate psychological intervention with best 
efficacy in comparison to supportive therapy or usual care, and should be used in conjunc-
tion with medication for those who are moderately-severely depressed.13,14,20 Mindfulness 
training may also help.21

3 If SSRIs are not tolerated, or there is no response, there are limited data that moclobemide 
is effective and well tolerated.23,23 There are no published trials on venlafaxine, duloxetine 
and mirtazapine but these are used widely.

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.24

BDI, Beck Depression Inventory; CBT, cognitive behavioural therapy; HADS, Hospital Anxiety and Depression 
Scale; CES-D, Centre for Epidemiological Studies Depression Scale; MS, multiple sclerosis; PHQ-9, Patient Health 
Questionnaire-9; RCT, randomised controlled trial; SNRI, serotonin noradrenaline reuptake inhibitor; SSRI, 
selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.
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such as risperidone, olanzapine,2 ziprasidone.34 Patients requiring psychiatric treatment 
for steroid-induced mania with psychosis have been known to respond well to olanzap-
ine;35 further case reports suggest risperidone is also useful. There have been no trials in 
this area.

Psychosis

Psychosis occurs in 1.1% of the MS population and compared with other psychiatric 
disorders is relatively uncommon.34 There have been few published trials, but risperi-
done or clozapine have been recommended because of their low risk of extra pyramidal 
symptoms.32 On this basis, olanzapine, aripiprazole and quetiapine might also, in the-
ory at least, be possible options.

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 cannabinnoids for MS.36

Cognitive impairment

Cognitive impairment occurs in at least 40–65% of people with MS. Some of the effects 
of medications commonly prescribed can worsen cognition, e.g. tizanidine, diazepam, 
gabapentin.37 Although there are no published trials, evidence from clinical case studies 
suggests that the treatment of sleep difficulties, depression and fatigue can enhance 
cognitive function.37 There have been two small, underpowered trials with donepezil 
for people with mild-to-moderate cognitive impairment showing moderate efficacy.442,443 
A larger study found no effect.40 Similarly, data supporting the use of memantine are 
weak.41 Overall, no symptomatic treatment has proven efficacy and disease modifying 
agents offer greater promise.42

Fatigue

Fatigue is a common symptom in MS with up to 80% of people with MS affected.43 The 
aetiology of fatigue is unclear but there have been suggestions that disruption of neu-
ronal networks,44 depression or psychological reactions,32 sleep disturbances or medica-
tion may play a role in its development. Pharmacological and non-pharmacological 
strategies43 should be used in a treatment strategy.

Non-pharmacological strategies include reviewing history for any possible contributing 
factors, assessment and treatment of underlying depression if present, medication, pacing 
activities and appropriate exercise. One trial suggests that CBT reduces fatigue scores.45

Pharmacological strategies include the use of amantadine46 or modafinil. NICE 
guidelines suggest no medicine should be used routinely but that amantadine could 
have a small benefit.47 A Cochrane review of amantadine in people with MS suggests 
that the quality and outcomes of the amantadine trials are inconsistent and therefore 
efficacy remains unclear.46 In the only study published since then,48 amantadine out-
performed placebo on some measures of fatigue. Modafinil has mixed results in clinical 
trials. Early studies49,50 showed statistically significant improvements in fatigue, but 
these studies were subject to some bias. A later randomized placebo-controlled double 
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blind study51 found no improvement in fatigue compared with placebo. The most recent 
study52 showed distinct advantages for modafinil over placebo. Despite doubts over its 
efficacy modafanil is widely used in MS.53

Other pharmacological agents recommended for use in MS fatigue include: pemoline 
or aspirin. A double blind crossover study of aspirin compared with placebo favoured 
aspirin but further studies are required.54 Data relating to ginseng are mixed.55,56
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Huntington’s disease

Huntington’s disease is a genetic condition involving slow progressive degeneration of 
neurones in the basal ganglia and cerebral cortex. Prevalence is estimated to be 
12.4/100,000 population in Western societies.1 Neurones are damaged when the 
mutated Huntingtin protein gradually aggregates and interferes with normal metabo-
lism and functioning. The mechanism is poorly understood2 making it difficult to 
develop drugs that slow or stop progression. Therefore, only symptomatic treatment is 
used in an attempt to improve quality of life. Choreiform movements occur in approxi-
mately 90% of patients and between 23% and 73% develop depression or psychosis 
during the course of their illness.3 Anxiety, apathy, obsessions, compulsions, impulsivity, 
irritability and aggression can all be problematic.4 Dementia is inevitable.

There is very little primary literature to guide practice in this area. A summary can be 
found in Table  7.8. Clinicians who treat patients with Huntington’s disease are 

Table 7.8 Recommendations for the treatment of symptoms in Huntington’s disease

Symptoms Treatment

Choreiform 
movements

Note that these are often more distressing for carers and healthcare professionals than they 
are for the patient and it should not be assumed that intervention is always in the patient’s 
best interests

 ■ Discontinue dopaminergic drugs such as piracetam and cabergoline.5 Consider the 
contribution of psychotropic drugs with dopaminergic effects such as aripiprazole and 
venlafaxine or bupropion

 ■ The use of tetrabenazine is supported by RCTs.6–8 Up to 80% of patients experience 
dose-limiting symptoms9 such as depression, anxiety and insomnia, but a pre-existing 
diagnosis of depression is not an absolute contraindication to treatment.9 Studies suggest 
that clinical benefits can be observed rapidly and a multiple daily dosing regimen (e.g. 
tds) may be needed10

 ■ A small dose of a conventional antipsychotic such as haloperidol, fluphenazine,11 or 
sulpiride9 is established clinical practice12

 ■ Findings with second-generation antipsychotics are mixed. Two open studies of 
olanzapine 5 mg were negative13,14 but a third using 30 mg showed improved motor 
function.15 Case reports support the use of risperidone both at low16 and higher dose.17,18 
Quetiapine19 and aripiprazole20 may also be effective. There is a small positive RCT of 
pridopidine (a dopamine partial agonist)21

 ■ A small, open-label study suggested levetiracetam may be effective in reducing chorea. 
Side-effects included somnolence and dyskinesias22

 ■ A large, double-blind trial found no benefit with riluzole in symptomatic effects or 
neuroprotection23

 ■ The results of several small studies suggest that amantadine may help chorea at a dose of 
>400 mg/day. Improvements are modest and transient and unlikely to be clinically useful.24 
Possible side-effects include agitation, confusion and sleep disturbances9

 ■ Valproic acid does not seem to be effective in treating chorea.9 However, cortical 
myoclonus, a rare, but potentially disabling feature of adult Huntington’s disease, was 
shown in several case reports to improve with valproic acid9,25

 ■ Positive and negative data also exists for lamotrigine in the treatment of motor and 
mood symptoms in Huntington’s disease9,26

 ■ A small RCT found nabilone to be more effective than placebo in the treatment of motor 
symptoms, cognition and behaviour27
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encouraged to publish reports of both positive and negative outcomes to increase the 
primary literature base.

Table  7.8 represents a review of the literature rather than a guide to treatment. 
Readers are directed to the reports cited here for details of dosage regimens and further 
information about tolerability.

Symptoms Treatment

Hypokinetic rigidity  ■ Treatment is similar to that of Parkinson’s disease although response is often suboptimal. 
Anticholinergics and dopamine agonists are sometimes used. Note the potential for such 
drugs to exacerbate choreiform movements and precipitate psychosis

 ■ Muscle relaxants, such as diazepam can also be effective in treating rigidity and are 
usually well tolerated,5 although aspiration secondary to sedation is a potential risk

Psychosis There are no RCTs to guide choice. Treatment is empirical. Note that antipsychotic drugs 
may exacerbate any underlying movement disorder

 ■ Some evidence supports the efficacy of conventional antipsychotics, particularly 
haloperidol, when the Huntington’s disease is mild to moderate.12 As Huntington’s disease 
progresses, typicals tend to be poorly tolerated because of dystonia and parkinsonism12

 ■ Case reports support the efficacy of risperidone,17,18,28 quetiapine29 and amisulpride30 
although extrapyramidal side-effects can be problematic with all of these drugs. A 
positive case report also exists for aripiprazole31

Depression There are no RCTs to guide choice. Note that the suicide rate in patients with Huntington’s 
disease is 4–6 times higher than in the background population12

 ■ An open study supports the efficacy of venlafaxine, although adverse effects can be 
problematic32

 ■ Case reports support the efficacy of a wide range of antidepressants but TCAs are poorly 
tolerated (sedation, falls and anticholinergic-induced cognitive impairment) and MAOIs 
can worsen choreiform movements. SSRIs are preferred33,34

 ■ Reviews state that lithium is best avoided; clinical experience suggests that response is 
likely to be poor and that toxic effects may be particularly problematic.12 There is no 
primary literature

 ■ ECT seems to be relatively well tolerated in patients with Huntington’s disease 12

Dementia Positive and negative case reports exist for the use of cholinesterase inhibitors in patients 
with Huntington’s disease

 ■ Based on available evidence, the treatment of Huntington’s disease with 
acetylcholinesterase inhibitors does not significantly alter cognitive decline, and has little 
impact on daily functionality of patients with Huntington’s disease. Therefore these drugs 
have no specific indication in the treatment of this disease9

 ■ One small sample study concluded that donepezil was not an effective treatment for 
Huntington’s disease35

 ■ However, a two year follow-up of rivastigmine treatment showed positive results in 
slowing motor deterioration and possibly reducing cognitive impairment36

 ■ Positive case reports also exist for memantine in preventing the progression of cognitive 
symptoms37

 ■ A large (n = 403) RCT found no benefit for latrepirdine (an experimental drug that 
stabilises mitochondrial membranes and function) with respect to improving cognition or 
global function38

ECT, electroconvulsive therapy; MAOI, monoamine oxidase inhibitor; RCT, randomised controlled trial; SSRI, selective 
serotonin reuptake inhibitor; TCA, tricyclic antidepressant; tds, ter die sumendus (three times a day).

Table 7.8 (Continued )
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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 spontaneous major mal-
formation is 2–3% (approximately 1 in 40 pregnancies).1

Lifestyle factors have an important influence on pregnancy outcome. It is well estab-
lished that smoking cigarettes, eating a poor diet and drinking alcohol during preg-
nancy can have adverse consequences for the foetus. Moderate maternal caffeine 
consumption has been associated with low birth weight,2 and pre-pregnancy obesity 
increases the risk of neural tube defects; (obese women seem to require higher doses of 
folate supplementation than women who have a BMI in the healthy range3).

In addition, psychiatric illness during pregnancy is an independent risk factor for 
congenital malformations and perinatal mortality.4 Affective illness increases the risk of 
pre-term delivery.5,6 Note that pre-term delivery is associated with an increa sed risk of 
depression, bipolar disorder and schizophrenia spectrum disorders in adult life.7

Drugs account for a very small proportion of abnormalities (approximately 5% of 
the total). Potential risks of drugs include major malformation (first-trimester expo-
sure), neonatal toxicity (third-trimester exposure), longer-term neurobehavioural effects 
and increased risk of physical health problems in adult life.

The safety of psychotropics in pregnancy cannot be clearly established because 
robust, prospective trials are obviously unethical. Individual decisions on psychotropic 
use in pregnancy are therefore based on database studies that have many limitations 
(e.g. failure to control for the effects of illness and other medication, multiple statistical 
tests increasing the risk of Type 2 error and exposure status based on pharmacy data), 
limited prospective data from teratology information centres, and published case 
reports which are known to be biased towards adverse outcomes. At worst there may 
be no human data at all, only animal data from early preclinical studies. With new 
drugs early reports of adverse outcomes may or may not be replicated and a ‘best guess’ 
assessment must be made of the risks and benefits associated with withdrawal or con-
tinuation of drug treatment. Even with established drugs, data related to long-term 
outcomes are rare. Pregnancy does not protect against mental illness and may even 
elevate overall risk. The patient’s view of risks and benefits will have paramount impor-
tance. This section provides a brief summary of the relevant issues and evidence to date.

General principles of prescribing in pregnancy

Box 7.6 outlines the general principles of prescribing in pregnancy.

What to include in discussions with pregnant women13

Discussions should include the following.

 ■ The woman’s ability to cope with untreated illness/sub-threshold symptoms.
 ■ The potential impact of an untreated mental disorder on the foetus or infant.
 ■ The risks from stopping medication abruptly.
 ■ Severity of previous episodes, response to treatment and the woman’s preference.
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Box 7.6 General principles of prescribing in pregnancy

In all women of child bearing potential
 ■ Always discuss the possibility of pregnancy; half of all pregnancies are unplanned.8

 ■ Avoid using drugs that are contraindicated during pregnancy in women of reproductive age, 
(especially valproate and carbamazepine). If these drugs are prescribed, women should be made 
fully aware of their teratogenic properties even if not planning pregnancy. Consider prescribing 
folate. Valproate should be reserved for post-menopausal women only. Its use in younger 
women should be treatment of last resort.

If mental illness is newly diagnosed in a pregnant woman
 ■ Try to avoid all drugs in the first trimester (when major organs are being formed) unless benefits 
outweigh risks.

 ■ If non-drug treatments are not effective/appropriate, use an established drug at the lowest 
effective dose.

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.

 ■ Discontinuation of treatment for women with severe mental illness and at a high risk of relapse 
is unwise, but consideration should be given to switching to a low risk drug. Be aware that 
switching drugs may increase the risk of relapse.

If a woman taking psychotropic medication discovers that she is pregnant
 ■ Abrupt discontinuation of treatment post-conception for women with severe mental illness and 
at a high risk of relapse is unwise; relapse may ultimately be more harmful to the mother and 
child than continued, effective drug therapy.

 ■ Consider remaining with current (effective) medication rather than switching, to minimise the 
number of drugs to which the foetus is exposed.

If the patient smokes (smoking is more common in pregnant women with 
psychiatric illness)9

 ■ Always encourage switching to nicotine replacement therapy; smoking has numerous adverse 
outcomes, nicotine replacement therapy (NRT) does not.10 Referral to smoking cessation services 
is very desirable.

In all pregnant women
 ■ Ensure that the parents are as involved as possible in all decisions.
 ■ Use the lowest effective dose.
 ■ Use the drug with the lowest known risk to mother and foetus.
 ■ Prescribe as few drugs as possible both simultaneously and in sequence.
 ■ 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 is helpful, where available. Note that hepatic enzyme activity 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

 ■ Consider referral to specialist perinatal services.
 ■ Ensure adequate foetal screening.
 ■ Be aware of potential problems with individual drugs around the time of delivery.
 ■ Inform the obstetric team of psychotropic use and possible complications.
 ■ Monitor the neonate for withdrawal effects after birth.
 ■ Document all decisions.
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 ■ The background risk of foetal malformations for pregnant women without a mental 
disorder.

 ■ The increased risk of harm associated with drug treatments during pregnancy, and 
the post-natal period, including the risk in overdose (and acknowledge uncertainty 
surrounding risks).

 ■ The possibility that stopping a drug with known teratogenic risk after pregnancy is 
confirmed may not remove the risk of malformations.

Where possible, written material should be provided to explain the risks (preferably 
individualised). Absolute and relative risks should be discussed. Risks should be 
described using natural frequencies rather than percentages (for example, 1 in 10 rather 
than 10%) and common denominators (for example, 1 in 100 and 25 in 100, rather 
than 1 in 100 and 1 in 4).

Psychosis during pregnancy and post-partum

 ■ Pregnancy does not protect against relapse.
 ■ Psychiatric illness during pregnancy predicts post-partum psychosis.14

 ■ The risk of perinatal psychosis is 0.1–0.25% in the general population, but is about 
50% in women with a history of bipolar disorder.

 ■ During the month after childbirth there is a 20-fold increase (to 30–50%) in the rela-
tive risk of psychosis.

 ■ The risk of recurrent post-partum psychosis is 50–90%.
 ■ The mental health of the mother in the perinatal period influences foetal well-being, 
obstetric outcome and child development.

The risks of not treating psychosis include:

 ■ harm to the mother through poor self-care or judgement, lack of obstetric care or 
impulsive acts

 ■ harm to the foetus or neonate (ranging from neglect to infanticide).

It has long been established that people with schizophrenia are more likely to have 
minor physical anomalies than the general population. Some of these anomalies may be 
apparent at birth, while others are more subtle and may not be obvious until later in 
life. This background risk complicates assessment of the effects of antipsychotic drugs. 
(Psychiatric illness itself during pregnancy is an independent risk factor for congenital 
malformations and perinatal mortality.)

Treatment with antipsychotics

Older, first-generation antipsychotics are generally considered to have minimal risk of 
teratogenicity,15,16 although data are less than convincing, as might be expected.

 ■ Most data originate 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 
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of these studies, along with no clear clustering of congenital abnormalities  suggest that 
the condition being treated may be responsible rather than drug treatment.

 ■ There may be an association between haloperidol and limb defects, but if real, the 
risk is likely to be extremely low.

 ■ A recent prospective study that included 284 women who took an FGA (mostly halo-
peridol, promethazine or flupentixol) during pregnancy concluded that pre-term 
birth and low birth weight were more common with FGAs than SGAs (or no antip-
sychotic exposure).17 In total, 20% of neonates exposed to an FGA in the last week 
of gestation experienced early somnolence and jitteriness. The rate of major malfor-
mations, at 5%, was double that of controls (no antipsychotic exposure) but there 
was no clustering of abnormalities.

 ■ Neonatal dyskinesia has been reported with FGAs.18

 ■ Neonatal jaundice has been reported with phenothiazines.15

It remains uncertain whether FGAs are entirely without risk to the foetus or to later 
development.15,16 However, this continued uncertainty and the wide use of these drugs 
over several decades suggest that any risk is small – an assumption borne out by most 
studies.19

Second-generation antipsychotics are unlikely to be major teratogens but are associated 
with some problems.

 ■ There are most data for olanzapine which has been associated with both lower birth 
weight and increased risk of intensive care admission,20 a large head circumference21 
and with macrosomia;22 the last of these is consistent with the reported increase in the 
risk of gestational diabetes.15,21,23,24 Olanzapine seems to be relatively safe with respect 
to congenital malformations; the prevalence being consistent with population norms 
in a study that reported on 610 prospectively followed pregnancies.25 Olanzapine has 
however been associated with a range of problems including hip dysplasia,26 menin-
gocele, ankyloblepharon,27 and neural tube defects;15 (an effect that could be related 
to pre-pregnancy obesity rather than drug exposure2). Importantly there is no cluster-
ing of congenital malformations. Further, a recent prospective study that included 
561 women who took an SGA (mostly olanzapine, quetiapine, clozapine, risperidone 
or aripiprazole) 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 SSRIs), and, as with FGAs, withdrawal effects 
in 15% neonates.17

 ■ The risk of gestational diabetes may be increased with all SGAs.21

 ■ The use of clozapine appears to present no increased risk of malformation, although 
gestational diabetes and neonatal seizures may be more likely to occur.23 There is a 
single case report of maternal overdose resulting in foetal death15 and there are theo-
retical concerns about the risk of agranulocytosis in the foetus/neonate.15 NICE has, 
in the past, recommended that pregnant women should be switched from clozapine 
to another antipsychotic.13 However, for almost all women who are prescribed clo-
zapine, a switch to a different antipsychotic will result in relapse. On the balance of 
evidence available, clozapine should usually be continued.

 ■ A small prospective case control study reported that babies who were exposed to 
antipsychotics in utero, had delayed cognitive, motor and social-emotional 
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development at 2 and 6 months old but not at 12 months.28 The clinical significance 
of this finding, if any, is unclear.

Overall, these 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. At 
least two studies have suggested a small increased risk of malformation,17,20 and one 
study a higher risk of caesarean section in people receiving antipsychotics.20 As with 
other drugs, decisions must be based on the latest available information and an indi-
vidualised assessment of probable risks and benefits. If possible, specialist advice should 
be sought, and primary reference sources consulted. Box 7.7 summarises the recom-
mendations for the treatment of psychosis in pregnancy.

Depression during pregnancy and post-partum30–32

 ■ Approximately 10% of pregnant women develop a depressive illness and a further 16% 
a self-limiting depressive reaction. Much post-partum depression begins before birth.

 ■ Risk may be at least partially genetically determined.
 ■ There is a significant increase in new psychiatric episodes in the first 3 months after 
delivery. At least 80% are mood disorders, primarily depression.

 ■ Women who have had a previous episode of depressive illness (post-partum or not) 
are at higher risk of further episodes during pregnancy and post-partum. The risk is 
highest in women with bipolar illness.

 ■ It is unclear if depression increases the risk of spontaneous abortion, having a low 
birth weight or small for gestational age baby, or of pre-term delivery.33,34 The mental 
health of the mother influences foetal well-being, obstetric outcome and child 
development.

Box 7.7 Recommendations for the treatment of psychosis in pregnancy

 ■ Patients with a history of psychosis who are maintained on antipsychotic medication should be 
advised to discuss a planned pregnancy as early as possible.

 ■ Be aware that drug-induced hyperprolactinaemia may prevent pregnancy. Consider switching to 
alternative drug.

 ■ Such patients, particularly if they have suffered repeated relapses, are best maintained on 
antipsychotics during and after pregnancy. This may minimise foetal exposure by avoiding the 
need for higher doses, and/or multiple drugs should relapse occur.

 ■ There is most experience with chlorpromazine (constipation and sedation can be a problem), 
trifluoperazine, haloperidol, olanzapine, quetiapine and clozapine (gestational diabetes 
may be a problem with all SGAs). If the patient is established on another antipsychotic, the 
most up-to-date advice should always be obtained; a change in treatment may not be 
necessary or wise.

 ■ NICE recommends avoiding depot preparations and anticholinergic drugs in pregnancy.
 ■ A few authorities recommend discontinuation of antipsychotics 5–10 days before anticipated 
delivery to minimise the chances of neonatal effects. This may, however, put mother and infant 
at risk and needs to be considered carefully. Antipsychotic discontinuation symptoms can occur 
in the neonate (e.g. crying, agitation, increased suckling). This is thought to be a class effect.29 
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.17 Some centres used mixed (breast/
bottle) feeding to minimise withdrawal symptoms.
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The risks of not treating depression include:

 ■ harm to the mother through poor self-care, lack of obstetric care or self-harm
 ■ harm to the foetus or neonate (ranging from neglect to infanticide).

Treatment with antidepressants

The use of antidepressants during pregnancy is common; in the Netherlands, up to 2% 
of women are prescribed antidepressants during the first trimester,35 and in the US 
around 10% of women are prescribed antidepressants at some point during their preg-
nancy,33,36 and this rate is increasing.37 The majority of prescriptions are for SSRIs. In 
the UK, the large majority of women who are prescribed antidepressants, stop taking 
them in very early pregnancy (<6 weeks gestation),38 most likely because of concerns 
about teratogenicity. A large Danish study has also noted that pregnant women are 
considerably less likely to be prescribed antidepressants than women who are not preg-
nant.39 Relapse rates are high in those with a history of depression who discontinue 
medication. One study found that 68% of women who were well on antidepressant 
treatment and stopped during pregnancy relapsed, compared with 26% who continued 
antidepressants.30 Some data suggest that antidepressants may increase the risk of spon-
taneous abortion (but note that confounding factors were not controlled for).33,40 SSRIs 
do not increase the risk of stillbirth or neonatal mortality.41,42 Antidepressants may 
increase the risk of pre-term delivery, respiratory distress in the neonate, a low Apgar 
score at birth and admission to a special care baby unit.33,43–48 Note though that most 
studies are observational and do not control for maternal depression. Limited data sug-
gest that when this is done, antidepressants pose no additional risk, at least with respect 
to pre-term birth.49 While it is reasonably certain that commonly used antidepressants 
are not major teratogens,50 some antidepressants have been associated with specific con-
genital malformations, many of which are rare. Most of these potential associations 
remain unreplicated.33 There are conflicting data on the issue of the influence of duration 
of antidepressant use.51,52 The effects on early growth and neuro- development are poorly 
studied; the limited data that do exist are reassuring.47,53,54 One small study reported 
abnormal general movements in neonates exposed to SSRIs in utero.55 A small increase 
in the risk of childhood autism has also been suggested.56,57

Women who take antidepressants during pregnancy may be at increased risk of 
developing hypertension (NNH 83),58 pre-eclampsia (NNH 40)59 and post-partum 
haemorrhage (NNH 80). It has been suggested that SSRIs may cause the last of these by 
reducing serotonin-mediated uterine contraction as well as interfering with hemosta-
sis.60 A subsequent smaller study did not confirm this association; possibly because it 
was underpowered to do so.61

Tricyclic antidepressants
 ■ Foetal exposure to TCAs (via umbilicus and amniotic fluid) is high.62,63

 ■ TCAs have been widely used throughout pregnancy without apparent detriment to 
the foetus50,64,65 and have for many years been agents of choice in pregnancy.

 ■ A weak association between clomipramine use and cardiovascular defects cannot be 
excluded66 and the European SPC for Anafranil states: ‘Neonates whose mothers had 
taken tricyclic antidepressants until delivery have developed dyspnoea, lethargy, colic, 
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irritability, hypotension or hypertension, tremor or spasms, during the first few hours 
or days. Studies in animals have shown reproductive toxicity. Anafranil is not recom-
mended during pregnancy and in women of childbearing potential not using 
contraception.’

 ■ Limited data suggest in utero exposure to TCAs has no effects on later 
development.67,68

 ■ Some authorities recommend the use of nortriptyline and desipramine (not available 
in the UK) because these drugs are less anticholinergic and hypotensive than amitrip-
tyline and imipramine (respectively, their tertiary amine parent molecules).

 ■ TCA use during pregnancy increases the risk of pre-term delivery.64,65,69

 ■ Use of TCAs in the third trimester is well known to produce neonatal withdrawal 
effects; agitation, irritability, seizures, respiratory distress and endocrine and meta-
bolic disturbances.64 These are usually mild and self-limiting.

 ■ Little is known of the developmental effects of prenatal exposure to TCAs, although 
one small study detected no adverse consequences.67

SSRIs
 ■ Sertraline appears to result in the least placental exposure.70

 ■ SSRIs appear not to be major teratogens,50,52,64,71 with most data supporting the safety 
of fluoxetine.67,72–75 Note though that one study revealed a slight overall increase in 
rate of malformation with SSRIs.76 Database and case control studies have reported 
an association between SSRIs and anencephaly, craniosynostosis, omphalocele, and 
persistent pulmonary hypertension of the newborn.77,78 These associations have not 
been replicated.

 ■ Paroxetine has been specifically associated with cardiac malformations79,80 particu-
larly after high dose (>25 mg/day), first trimester exposure.81 However, some studies 
have failed to replicate this finding for paroxetine,64,82 and have implicated other 
SSRIs.83,84 Other studies have found no association between any SSRI and an increased 
risk of cardiac septal defects.78,85,86 Note that one database study reported that foetal 
alcohol disorders were 10 times more common in those exposed to SSRIs in utero 
than controls,87 and that alcohol use during pregnancy is associated with an increased 
risk of cardiac defects in the foetus.66

 ■ SSRIs have also been associated with decreased gestational age88 (usually a few days 
which is of questionable clinical significance49), spontaneous abortion89 and decreased 
birth weight (mean 175 g).72,73,90 It is possible that these effects are primarily associated 
with maternal depression rather than specifically with antidepressant treatment.49 The 
longer the duration of in utero exposure, the greater the chance of low birth weight and 
respiratory distress.51 Three groups of symptoms are seen in neonates exposed to anti-
depressants in late pregnancy; those associated with serotonergic toxicity, those associ-
ated with antidepressant discontinuation symptoms and those related to early birth.91 
Third-trimester exposure to sertraline has been associated with reduced early APGAR 
scores.72 Third-trimester use of paroxetine may give rise to neonatal complications, 
presumably related to abrupt withdrawal.92,93 Other SSRIs have similar, possibly less 
severe effects.93,94 Body temperature instability, poor feeding, respiratory distress, car-
diac rhythm disturbance, lethargy, muscle tone anomalies, jitteriness, jerky movements 
and seizures have been reported.66
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 ■ Data relating to neurodevelopmental outcome of foetal exposure to SSRIs suggest 
that these drugs are safe, although data are less than conclusive.67,68,95,96 Depression 
itself may have more obvious adverse effects on development.67

 ■ When taken in late pregnancy, SSRIs may increase the risk of persistent pulmonary 
hypertension of the newborn (NNH 300). Note this increased risk is compared with 
population norms, not women with depression, in whom the risk is unquantified.97

Other antidepressants
 ■ No specific risks were identified with duloxetine in a study that prospectively fol-
lowed 233 women through pregnancy and delivery.98

 ■ Rather more scarce data suggest the absence of teratogenic potential with moclobe-
mide99and reboxetine.100 Venlafaxine may be associated with cardiac defects, anen-
cephaly and cleft palate101 and neonatal withdrawal may occur.73,102,103 Second 
trimester exposure to venlafaxine has been associated with babies being born small 
for gestational age.45 None of these drugs can be specifically recommended. Similarly, 
trazodone, bupropion (amfebutamone) and mirtazapine cannot be recommended 
because there are few data supporting their safety.73,104,105 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.106,107 Bupropion expo-
sure in utero has been associated with an increased risk of attention deficit hyperac-
tivity disorder (ADHD) in young children.108,109

 ■ Monoamine oxidase inhibitors (MAOIs) should be avoided in pregnancy because 
of a suspected increased risk of congenital malformation and because of the risk of 
hypertensive crisis.110

 ■ There is no evidence to suggest that ECT causes harm to either the mother or foetus 
during pregnancy111 although general anaesthesia is, of course, not without risks. In 
resistant depression, NICE recommend that ECT is used before/instead of drug 
combinations.

 ■ Omega-3 fatty acids may also be a treatment option112 although efficacy and safety 
data are scant.

Box 7.8 summarises the recommendations for the treatment of depression in pregnancy.

Bipolar illness during pregnancy and post-partum

 ■ The risk of relapse during pregnancy if mood stabilising medication is discontinued 
is high; one study found that bipolar women who were euthymic at conception and 
discontinued mood stabilisers were twice as likely to relapse and spent five times as 
long in relapse ill than women who continued mood stabilisers.113

 ■ The risk of relapse after delivery is hugely increased: up to eight-fold in the first 
month post-partum.

 ■ The mental health of the mother influences foetal well-being, obstetric outcome and 
child development.

 ■ Women with bipolar illness are 50% more likely than controls to have their labour 
induced or a caesarean delivery, a pre-term delivery, and a neonate that is small for 
gestational age; the neonate is also more likely to have hypoglycaemia and micro-
cephaly.6 These associations hold true in both treated and untreated women.
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 ■ Bipolar illness itself does not seem to significantly increase the malformation rate; 
any such association is with mood stabilising drugs.6

The risks of not stabilising mood include:

 ■ harm to the mother through poor self-care, lack of obstetric care or self-harm
 ■ harm to the foetus or neonate (ranging from neglect to infanticide).

Treatment with mood stabilisers

 ■ Lithium completely equilibrates across the placenta.114

 ■ Although the overall risk of major malformations in infants exposed in utero has 
probably been overestimated, lithium should be avoided in pregnancy if possible. 
Slow discontinuation before conception is the preferred course of action23,115 
because abrupt discontinuation is suspected of worsening the risk of relapse. The 
relapse rate post-partum may be as high as 70% in women who discontinued lith-
ium before conception.116 If discontinuation is unsuccessful during pregnancy – 
restart and continue.

 ■ Lithium use during pregnancy has a well-known association with the cardiac mal-
formation Ebstein’s anomaly (relative risk is 10–20 times more than control, but 
the absolute risk is low at 1:1000).117 The period of maximum risk to the foetus is 
2–6 weeks after conception,118 before many women know that they are pregnant. 
The risk of atrial and ventricular septal defects may also be increased.20 A recent 
review  suggests the exact nature and incidence of congenital malformation is 
‘uncertain’.119

 ■ If lithium is continued during pregnancy, high-resolution ultrasound and echocardio-
graphy should be performed at 6 and 18 weeks of gestation.

Box 7.8 Recommendations for the treatment of depression in pregnancy

 ■ Patients who are already receiving antidepressants and are at high risk of relapse are best 
maintained on antidepressants during and after pregnancy.

 ■ Those who develop a moderate or severe depressive illness during pregnancy should be treated 
with antidepressant drugs.

 ■ There is most experience with amitriptyline, imipramine (constipation and sedation can be 
a problem with both; withdrawal symptoms may occur) sertraline (low infant exposure) and 
fluoxetine (increased chance of earlier delivery and reduced birth weight). If the patient is 
established on another antidepressant, always obtain the most up-to-date advice. Experience 
with other drugs is growing and a change in treatment may not be necessary or wise. 
Paroxetine may be less safe than other SSRIs.

 ■ Screen for alcohol use and be vigilant for the development of hypertension and pre-eclampsia. 
Women who take SSRIs may be at increased risk of post-partum haemorrhage.

 ■ When taken in late pregnancy, SSRIs may increase the risk of persistent pulmonary hypertension 
of the newborn.

 ■ The neonate may experience discontinuation symptoms such as agitation and irritability, or 
even respiratory distress and convulsions (with SSRIs). The risk is assumed to be particularly 
high with short half-life drugs such as paroxetine and venlafaxine. Continuing to breast feed 
and then ‘weaning’ by switching to mixed (breast/bottle) feeding may help reduce the severity 
of reactions.
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 ■ 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.120 Lithium plasma levels 
should be monitored every month during pregnancy and immediately after birth. 
Women taking lithium should deliver in hospital where fluid balance can be monitored 
and maintained.

 ■ Neonatal goitre, hypotonia, lethargy and cardiac arrhythmia can occur.

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 valproate have a clear causal link with increased risk of a 
variety of foetal abnormalities, particularly spina bifida.121 Both drugs should be 
avoided, if possible, and an antipsychotic prescribed instead. Valproate confers a higher 
risk than carbamazapine122,123 and should not be used in women of child-bearing age 
except where all other treatment has failed. Although 1 in 20 women of child-bearing 
age who are in long term contact with mental health services are prescribed mood 
stabilising drugs, awareness of the teratogenic potential of these drugs amongst psy-
chiatrists is low.121

 ■ Valproate monotherapy has also been associated with an increased relative risk of 
atrial septal defects, cleft palate, hypospadias, polydactyly and craniosynostosis, 
although absolute risks are low.124 Valproate is also associated with a reduced head 
circumference in the neonate.125

 ■ Where continued use of valproate or carbamazepine is deemed essential, low-dose 
monotherapy is strongly recommended, as the teratogenic effect is probably dose-
related.126,127 NICE recommends that the dose of valproate should be limited to 
1000 mg a day. The dose of carbamazepine is also best limited to 1000 mg a day.128,129

 ■ Vulnerability to valproate-induced neural tube defects may be genetically determined 
via genes that code for folate metabolism/handling.130

 ■ Ideally, all patients should take folic acid (5 mg daily) for at least a month before con-
ception (this may reduce the risk of neonatal neural tube defects). Note, however, that 
some authorities recommend a lower dose,131 presumably because of a risk of twin 
births.132 Note that there is no evidence that folate protects against anticonvulsant-
induced neural tube defects if given during pregnancy,128 but may do so if given prior 
to conception (the neural tube is essentially formed by the eighth week of pregnancy133 
before many women realise they are pregnant). However, folate supplementation may 
be beneficial with regard to early neurodevelopment and so should always be offered.128

 ■ 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.128,129,134 Clearance of lamotrigine seems to 
increase radically during pregnancy135 and then reduces post-partum.136 NICE sug-
gest that lamotrigine should not be routinely prescribed in pregnancy.

Box  7.9 summarises the recommendations for the treatment of bipolar disorder in 
pregnancy.
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Epilepsy during pregnancy and post-partum

 ■ In pregnant women with epilepsy, there is an increased risk of maternal complications 
such as severe morning sickness, eclampsia, vaginal bleeding and premature labour. 
Women should get as much sleep and rest as possible and comply with medication 
(if prescribed) in order to minimise the risk of seizures.

 ■ The risk of having a child with minor malformations may be increased regardless of 
treatment with anticonvulsants.

The risks of not treating epilepsy include:

 ■ the increased risk of accidents resulting in foetal injury if seizures are inadequately 
controlled. Post-partum, the mother may be less able to look after herself and her child

 ■ tonic-clonic seizures during pregnancy can lead to foetal lactic acidosis and hypoxia,125 
the long term consequences of which include neurodevelopmental delay and poor 
school performance129

 ■ the risk of seizures during delivery is 1–2%, potentially worsening maternal and neo-
natal mortality. Overall, 5% maternal deaths are in women with epilepsy.125

Treatment with anticonvulsant drugs

It is established that treatment with anticonvulsant drugs increases the risk of having a 
child with major congenital malformation to two- to three-fold that seen in the general 
population. Congenital heart defects (1.8%) and facial clefts (1.7%) are the most com-
mon congenital malformations.

Both carbamazepine and valproate are associated with a hugely increased incidence 
of spina bifida at 0.5–1% and 1–2%, respectively. The risk of other neural tube 
defects is also increased. In women with epilepsy, the risk of foetal malformations with 

Box 7.9 Recommendations for the treatment of 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.

 ■ The risk of relapse both pre- and post-partum is very high if medication is discontinued abruptly.
 ■ Women with severe illness or who are known to relapse quickly after discontinuation of a mood 
stabiliser should be advised to continue their medication following discussion of the risks.

 ■ No mood stabiliser is clearly safe. Women prescribed lithium should undergo level two  ultrasound 
of the foetus at 6 and 18 weeks’ gestation to screen for Ebstein’s anomaly. Those prescribed 
valproate or carbamazepine (both teratogenic) should receive prophylactic folic acid to reduce 
the incidence of neural tube defects, and receive appropriate antenatal screening tests.

 ■ If carbamazepine is used, prophylactic vitamin K should be administered to the mother and 
neonate after delivery.

 ■ Valproate (the most teratogenic) and combinations of mood stabilisers should be avoided.
 ■ NICE recommends the use of mood-stabilising antipsychotics as a preferable alternative to 
continuation with a mood stabiliser.

 ■ In acute mania in pregnancy use an antipsychotic and if ineffective consider ECT.
 ■ In bipolar depression during pregnancy use CBT for moderate depression and an SSRI for more 
severe depression. Olanzapine plus fluoxetine may also be used.
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carbamazepine is 2.6%;128 with lamotrigine 2.3%;128 and with valproate 7.2%,137 
 possibly even higher.123,127–129 Higher doses (particularly doses of valproate exceeding 
1000 mg/day) and anticonvulsant polypharmacy are particularly problematic.127–129,138 
The risks of malformation with carbamazepine and lamotrigine are also probably dose 
related with risk increasing sharply above daily doses of 1000 mg and 400 mg respec-
tively.128 It should be noted that these data are derived from databases (they are essentially 
observational) and it is therefore possible that women prescribed higher doses had more 
difficult to control seizures which may independently affect outcomes.

It is of note that women prescribed anticonvulsant medication who have given birth to a 
child with congenital abnormalities, have a 10-fold increased risk of their subsequent child 
also having abnormalities if they continue to take the same treatment (particularly if this 
treatment is valproate), suggesting a genetically determined vulnerability.139 Interestingly, 
the nature of abnormalities is not consistent across pregnancies.

Cognitive deficits have been reported in older children who have been exposed to 
valproate in utero,109,125 as have both childhood autism and autistic spectrum disorder.140 
Those exposed to carbamazepine may not be similarly disadvantaged.141

Barbiturates (rarely used in the management of epilepsy) are major teratogens, being 
particularly associated with cardiac malformations.125 Growing, but still limited, data 
do not raise any particular concerns over the teratogenic potential of oxcarbazepine, 
topiramate, gabapentin or levetiracetam.134

Pharmacokinetics change during pregnancy, and there is marked inter-individual 
variation.142 Dosage adjustment may be required to keep the patient seizure-free.143 
Serum levels usually return to pre-pregnancy levels within a month of delivery often 
much more rapidly. Doses may need to be reduced at this point.

Best practice guidelines recommend that a woman should receive the lowest possible 
dose of a single anticonvulsant. Box 7.10 summarises the recommendations for the 
treatment of epilepsy in pregnancy.

Anxiety disorders and insomnia: sedatives

Anxiety disorders and insomnia are commonly seen in pregnancy.144 Preferred treatments 
are CBT and sleep-hygiene measures respectively.

 ■ First-trimester exposure to benzodiazepines has been associated with an increased 
risk of oral clefts in newborns,145 although two subsequent studies have failed to 
confirm this association.146,147

Box 7.10 Recommendations for the treatment of epilepsy in pregnancy

 ■ For women who have been seizure free for a long period, the possibility of withdrawing 
treatment before conception, and for at least the first trimester, should be considered.

 ■ No anticonvulsant is clearly safer. Valproate should be avoided if possible. Women prescribed 
valproate or carbamazepine should receive prophylactic folic acid, ideally starting prior to conception. 
Prophylactic vitamin K should be administered to the mother and neonate after delivery.

 ■ Valproate and combinations of anticonvulsants should be avoided if possible
 ■ All women with epilepsy should have a full discussion with their neurologist to quantify the risks 
and benefits of continuing anticonvulsant drugs during pregnancy.
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 ■ Benzodiazepines have been associated with pylorostenosis and alimentary tract 
 atresia.146 A large Swedish cohort study (n = 1,406 women who took a benzodiaze-
pine during pregnancy) did not confirm these associations, nor suggest others.147 
Note that data on elective terminations were not available.

 ■ There is an association between benzodiazepine use in pregnancy, low birth weight 
and pre-term delivery.43,46

 ■ Third-trimester use is commonly associated with neonatal difficulties (floppy baby 
syndrome).148

 ■ Promethazine has been used in hyperemesis gravidarum and appears not to be tera-
togenic, although data are limited.

 ■ NICE recommends the use of low dose chlorpromazine or amitriptyline.

Rapid tranquillisation

There is almost no published information on the use of rapid tranquillisation in preg-
nant women. The acute use of short-acting benzodiazepines such as lorazepam and of 
the sedative antihistamine promethazine is unlikely to be harmful. Presumably, the use 

Table 7.9  Recommendations* for the use of psychotropic drugs in pregnancy
Minimise the number of drugs the foetus is exposed to.

Psychotropic group Recommendations

Antidepressants Nortriptyline
Amitriptyline
Imipramine
Sertraline

Antipsychotics No clear evidence that any antipsychotic is a major teratogen
Consider using/continuing drug mother has previously responded to rather than switching 
prior to/during pregnancy
Most experience with chlorpromazine, trifluoperazine, haloperidol, olanzapine
Experience growing with risperidone, quetiapine and aripiprazole
Screen for adverse metabolic effects
Arrange for the woman to give birth in a unit with access to neonatal intensive care facilities

Mood stabilisers Consider using an antipsychotic as a mood stabiliser rather than an anticonvulsant drug
Lamotrigine is also an option (bipolar depression only)
Avoid other anticonvulsants unless risks and consequences of relapse outweigh the 
known risk of teratogenesis
Women of childbearing potential taking carbamazepine or valproate should receive 
prophylactic folic acid
Avoid valproate and combinations where possible

Sedatives Non drug measures are preferred
Benzodiazepines are probably not teratogenic but are best avoided in late pregnancy
Promethazine is widely used but supporting safety data are scarce

*It cannot be overstated that treatment needs to be individualised for each patient. This summary box is not 
intended to suggest that all patients should be switched to a recommended drug. For each patient, take into 
account their current prescription, response to treatment, history of response to other treatments and the risks 
known to apply in pregnancy (both for current treatment and for switching).
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of either drug will be problematic immediately before birth. NICE also recommends the 
use of an antipsychotic but do not specify a particular drug.13 Note that antipsychotics 
are not generally recommended as a first line treatment for managing acute behavioural 
disturbance (see section on ‘Acutely disturbed and violent behaviour’ in this chapter)

Attention deficit hyperactivity disorder

Limited data suggest that methylphenidate is not a major teratogen.149

Table  7.9 summarises the recommendations for the use of psychotropic drugs in 
pregnancy.
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Breastfeeding

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 outcomes in 
most cases are limited to short term acute adverse effects. Long-term safety cannot 
therefore be guaranteed for the psychotropics reviewed here. The information presented 
must be interpreted with caution with respect to the limited data from which it is 
derived and the need for such information to be regularly updated.

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 often not 
available. Instead, many cases report drug concentrations in breast milk and maternal 
plasma. These data can be used to estimate the daily infant dose (by assuming a milk 
intake of 150 mL/kg/day). The infant weight-adjusted dose when expressed as a propor-
tion of the maternal weight-adjusted dose is known as the relative infant dose (RID). 
Drugs with a RID below 10% are widely regarded as safe in breastfeeding.

RID infant dose mg/kg/day /maternal dose mg/kg/day( ) ( )

Where measured, infant plasma levels below 10% of average maternal plasma levels 
have been proposed as safe in breastfeeding.1

The RIDs, where available from the literature, are given in Tables 7.11–7.14. The 
RID should be used as a guide only, as values are estimates and vary widely in the litera-
ture for individual drugs.

General principles of prescribing psychotropics in breastfeeding

 ■ In each case, the benefits of breastfeeding to the mother and infant must be weighed 
against the risk of drug exposure in the infant.

 ■ The infants should be monitored for any specific adverse effects of the drugs as well 
as for feeding patterns and growth and development.

 ■ Neonates and infants do not have the same capacity for drug clearance as adults. In 
addition, premature infants and infants with renal, hepatic, cardiac or neurological 
impairment are at a greater risk from exposure to drugs.

 ■ It is usually inappropriate to withhold treatment to allow breastfeeding where there 
is a high risk of relapse. Treatment of maternal illness is the highest priority.

 ■ Where a mother has taken a particular psychotropic drug during pregnancy and until 
delivery, continuation with the drug while breastfeeding may be appropriate as this 
may minimise withdrawal symptoms in the infant. However, it is important to note 
that certain drugs may persist in infant plasma after delivery, leading to high levels in 
the early post-natal stage during breastfeeding.

 ■ Half-lives of the drugs should be considered: drugs with a long half-life can accumu-
late in breast milk and infant serum.

 ■ Infant plasma levels should be monitored if toxicity is suspected.
 ■ Women receiving sedating medication should be strongly advised not to sleep with 
the baby in bed with them.
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Wherever possible:

 ■ use the lowest effective dose
 ■ avoid polypharmacy
 ■ time dosing to avoid feeding at peak plasma/milk levels or express milk to give later 
(this may be impractical in small infants feeding every 2–3 hours).

Table  7.10 summarises the recommendations for drug use in breastfeeding. Further 
information is provided in Tables 7.11–7.14.

Antidepressants in breast-feeding

Manufacturers’ advice on drugs in breastfeeding is available in the Summary of Product 
Characteristics or European Public Assessment Report for individual drugs. Table 7.11 
does not include or repeat this advice, but instead uses primary reference sources.

Table 7.10 Summary of recommendations

Drug group Recommended drugs

Antidepressants Sertraline (others may be used, e.g. paroxetine, nortriptyline, imipramine, see Table 7.11)

Antipsychotics Olanzapine (others may be used, see Table 7.12)

Mood stabilisers Often best to switch to mood-stabilising antipsychotic (see Table 7.13)
Valproate can be used but only where there is adequate protection against pregnancy 
(breastfeeding itself is not adequate protection). Beware risk of hepatotoxicity in breastfed 
infants

Sedatives Lorazepam for anxiety and sleep (see Table 7.14)
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Table 7.11 Antidepressants in breastfeeding

Drug Comment

Estimated daily infant 
dose as proportion of 
maternal dose (RID)

Agomelatine11,91 Peak breast milk levels were seen 1–2 hours post dose in a 
mother taking 25 mg agomelatine. The drug was 
undetectable 4 hours post dose.
Effects in the neonate were not reported.

Not available

Bupropion11,21,82–87 Reported infant serum levels range from low to 
undetectable. Bupropion has been detected in the urine 
of 1 infant.
No adverse effects were noted in four infants (in three 
separate case reports) exposed to bupropion in breast milk. 
Infant effects were not assessed in the other cases.
There is one report of a seizure in a 6-month-old infant exposed 
to bupropion in breast milk. Neither breast milk nor infant 
serum levels were determined in this case.

0.2–2%

Citalopram1,2,11,13–22 Reported infant serum levels are variable, ranging from 
undetectable or low to >10% of maternal serum levels. 
Recorded levels are higher than those for fluvoxamine, 
sertraline, paroxetine and escitalopram, but lower than for 
fluoxetine.
Breast milk peak levels have been observed 3–9 hours after 
maternal dose.
There is one case report of uneasy sleep in an infant 
exposed to citalopram while breastfeeding which resolved 
on halving the mother’s dose. Irregular breathing, sleep 
disorder, hypo- and hypertonia were observed up to 3 
weeks after delivery in another breastfeeding infant 
exposed to citalopram in utero. The symptoms were 
attributed to withdrawal syndrome from citalopram despite 
the mother continuing citalopram post-partum.
In a study of 31 exposed infants, one case each of colic, 
decreased feeding, and irritability/restlessness was reported.
Normal growth and development were noted in a 6-month 
old infant whose mother took a combination of 
ziprasidone and citalopram whilst breastfeeding (and 
during pregnancy).
In a study of 78 breastfeeding infants of mothers taking 
an SSRI or venlafaxine no difference in weight was noted 
at 6 months when compared with the ‘normative’ weight.
In one study, normal neurodevelopment was observed, up 
to the age of 1-year, in all 11 infants exposed to citalopram 
in utero and through breast milk. One of the children, at 
1-year, was unable to walk. However, the neurological 
status of this child was deemed normal 6 months later.

3–10.9%

Duloxetine11,21,88–90 In a study of six nursing women breast-milk concentrations 
of duloxetine were found to be low. Neither infant serum 
levels nor infant effects were assessed.
In two separate case reports infant serum levels of 
duloxetine were found to be low. In addition, no 
short-term adverse effects were noted in the infants.

<1%

(Continued )
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Drug Comment

Estimated daily infant 
dose as proportion of 
maternal dose (RID)

Escitalopram11,21,23–28 Reported infant serum levels are low or undetectable.
Adverse effects were not seen in two separate case 
reports. In a study of eight women breast milk peak levels 
of escitalopram were observed 2–11 hours post maternal 
dose. No adverse effects were noted in the infants.
There is one case of necrotising enterocolitis (necessitating 
intensive care admission and intravenous antibiotic 
treatment) in a 5-day old infant exposed to escitalopram in 
utero and through breast milk. The infant’s symptoms on 
admission were lethargy, decreased oral intake and blood in 
the stools.

3–8.3%

Fluoxetine1,2,11,21,22,36–46 Reported infant serum levels are variable and higher 
than those for paroxetine, fluvoxamine, sertraline, 
citalopram and escitalopram. In a pooled analysis of 
antidepressant levels fluoxetine produced the highest 
proportion of infant levels above 10% of the average 
maternal levels.
Peak breast milk levels have been observed approximately 
8 hours post maternal dose.
Adverse effects have not been reported for the majority of 
fluoxetine-exposed infants. Reported adverse effects 
include colic, excessive crying, decreased sleep, diarrhoea 
and vomiting, somnolence, decreased feeding, hypotonia, 
moaning, grunting, hyperactivity.
Seizure activity at 3 weeks, 4 months and then 5 months 
was reported in an infant whose mother was taking a 
combination of fluoxetine and carbamazepine.
A retrospective study found the growth curves of 
breastfed infants of mothers taking fluoxetine to be 
significantly below those of infants receiving breast milk 
free of fluoxetine. However, in another study of 78 
breastfeeding infants of mothers taking an SSRI or 
venlafaxine no difference in weight was noted at 6 
months when compared with the ‘normative’ weight. 
Neurological developments and weight gain were found 
to be normal in 11 infants exposed to fluoxetine during 
pregnancy and lactation. No developmental 
abnormalities were noted in another four infants exposed 
to fluoxetine during breastfeeding. In a study of eleven 
infants exposed to fluoxetine whilst breastfeeding, a 
drop in platelet serotonin was noted in one of the infants.

1.6–14.6%

Fluvoxamine1,2,11,21,22,36–46 Reported infant serum levels vary from undetectable to up 
to half the maternal serum level. No infant adverse effects 
have been reported. Peak drug levels in breast milk have 
been observed 4 hours after maternal dose.

1–2%

Monoamine oxidase 
inhibitors (MAOIs)

No published data could found.

Mianserin11,76 Adverse effects were not seen in two infants studied.

Table 7.11 (Continued )
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Drug Comment

Estimated daily infant 
dose as proportion of 
maternal dose (RID)

Mirtazapine1,2,11,21,22,36–46 Reported infant serum levels range from undetectable to 
low. Psychomotor development in one infant after 6 weeks 
of exposure was found to be normal.
No adverse effects were noted in any of the eight infants in 
a study of exposure to mirtazapine in breast milk. In 
addition, developmental milestones were being achieved 
by all infants at the time of the study. However, the 
weights for three of the infants were observed to be 
between the 10th to 25th percentiles. All three were noted 
to also have a low birth weight.
There is one case of higher mirtazapine serum levels in a 
breastfeeding infant than have been previously reported. 
The authors explain this by suggesting that there may be a 
large difference in mirtazapine elimination rates between 
individual infants. In this same infant the mother reported 
a greater weight gain and uninterrupted night-time sleep 
compared with her other children.

0.5–4.4%

Moclobemide1,2,11,21,22,36–46 Reported infant serum levels appear to be low. 
No adverse effects were detected in these infants. Peak 
drug levels in breast milk were seen at 3 hours.
The manufacturers of moclobemide advise that its use in 
breastfeeding can be considered if the benefits outweigh 
the risk to the child.

3.4%

Paroxetine1,2,11,21,22,36–46 Reported infant serum levels vary from low to undetectable.
Adverse effects have not been reported for the majority of 
paroxetine-exposed infants. However, vomiting and 
irritability were reported in a breastfeeding baby of 18 
months. The symptoms were attributed to severe 
hyponatraemia in the infant. The maternal paroxetine dose 
was 40 mg. Paroxetine levels were not determined in the 
breast milk or infant serum.
In a study of 78 breastfeeding infants of mothers taking an 
SSRI or venlafaxine no difference in weight was noted at 6 
months when 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.
The manufacturers of paroxetine advise that its use in 
breastfeeding can be considered.

0.5–2.8%

Reboxetine11,21,65 Reported infant serum levels range from low to 
undetectable and no adverse effects were noted in four 
infants. In addition, normal developmental milestones were 
reached by three of the infants. The fourth had 
developmental problems thought not to be related to 
maternal reboxetine therapy. Breast milk peak levels were 
observed 1–9 hours after maternal dose.
The manufacturers of reboxetine advise that its use in 
breastfeeding can be considered if the benefits outweigh 
the risk to the child.

1–3%

(Continued )
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Drug Comment

Estimated daily infant 
dose as proportion of 
maternal dose (RID)

Sertraline11,21,22,40,51,56–64 Reported infant serum levels appear to be low and in 
some cases undetectable. Peak drug levels in breast milk 
have been observed 7–10 hours after the maternal dose.
There is one report of an unusually high infant serum 
level (half maternal serum level). The infant was 
reported to be ‘clinically thriving’.
Adverse effects have not been observed in the majority of 
nursing infants.
A drop in platelet serotonin levels was not seen in a study 
of 14 breastfeeding infants of mothers taking sertraline.
Serotonergic overstimulation, associated with exposure 
through breast milk, has been reported in one pre-term 
infant. Reported symptoms included hyperthermia, 
shivering, myoclonus and tremor, irritability, decreased 
suckling reflex and reactivity, tremor and high pitched 
crying. The symptoms ceased on discontinuation of 
breastfeeding. The neonate was exposed to sertraline 
in utero.
In a study of 78 breastfeeding infants of mothers taking 
an SSRI or venlafaxine no difference in weight was noted 
at 6 months when compared with the ‘normative’ weight.
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.
The manufacturers of sertraline advise against its use in 
breastfeeding, but NICE state that breast milk levels of 
sertraline are relatively lower (than what, it is not clear) 
and so tacitly recommends the use of sertraline.12

0.5–3%

Trazodone11,81 Trazodone is excreted into breast milk in small quantities, 
based on assessments after a single maternal dose.

2.8%

Tricyclic
antidepressants  
(TCAs)1–11

Reported infant serum levels range from undetectable to low.
Adverse effects have not been reported in infants exposed 
to amitriptyline, nortriptyline, clomipramine, imipramine, 
dothiepin (dosulepin) and desipramine. There are two case 
reports of doxepin exposure during breastfeeding leading 
to adverse effects in the infant. In one, an 8-week-old 
infant experienced respiratory depression, which resolved 
24 hours after stopping nursing. In the other, poor 
suckling, muscle hypotonia and drowsiness were observed 
in a newborn, again resolving 24 hours after removing 
doxepin exposure.
A study of 15 children did not show a negative outcome 
on cognitive development in children 3 to 5 years 
post-partum, following breast milk exposure to dothiepin.
NICE states that imipramine, nortriptyline are present in 
breast milk ‘at relatively low levels’.12 Thus these drugs are 
at least tacitly recommended by NICE. However, 
nortriptyline is formally contraindicated in breastfeeding 
mothers.
Data on TCAs not mentioned in this section were not 
available and their use can therefore not be recommended 
unless used during pregnancy.

Nortriptyline,
Amitriptyline,    = 1–3%
Clomipramine

}

Table 7.11 (Continued )
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Drug Comment

Estimated daily infant 
dose as proportion of 
maternal dose (RID)

Venlafaxine,11,21,22,40,51,66–73 Reported infant serum levels appear to be higher than 
those seen with fluvoxamine, sertraline and paroxetine. No 
adverse effects have been reported.
Symptoms of lethargy, jitteriness, rapid breathing, poor 
suckling and dehydration seen two days after delivery of an 
infant exposed to venlafaxine in utero, subsided over a 
week on exposure to venlafaxine via breast milk. It was 
suggested in this case that breastfeeding may have helped 
manage the withdrawal symptoms experienced 
post-partum.
In a study of 13 infants the highest levels of venlafaxine 
(and desvenlafaxine) were noted 8 hours after maternal 
dose. Concentrations in breast milk were found to be higher 
for desvenlafaxine than venlafaxine.
An infant exposed to a combination of venlafaxine and 
amisulpride from the age of 2 months was found to be 
healthy during a clinical assessment at 5 months. No 
health issues were observed and the infant was found to 
have a Denver developmental age consistent with its 
chronological age.
In a study of 78 breastfeeding infants of mothers taking an 
SSRI or venlafaxine no difference in weight was noted at 6 
months when compared with the ‘normative’ weight.
‘Typical’ development (measured using the Bayley Scale of 
Infant Development) was observed in two infants exposed 
to a combination of venlafaxine and quetaipine whilst 
breastfeeding. In one of the cases the mother was also 
taking trazodone.

6–9%

Vortioxetine No data available. Not available

Table 7.11 (Continued )
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Table 7.12 Antipsychotics in breastfeeding

Drug Comment

Estimated daily infant 
dose as proportion of 
maternal dose (RID)

Amisulpride11,69,103 In two separate cases, amisulpride concentrations in 
breast milk were found to be high. Infant serum levels 
were not directly measured in either case. However, 
the estimated relative infant dose was calculated 
in one case to be above the accepted safe level  
and in the other within the safe limit. The doses of 
amisulpride in the above cases were 400 mg and 
250 mg, respectively. No acute adverse effects or 
health issues were observed in either infant. The 
Denver developmental age was consistent, for both 
infants, with the chronological age. In one of the 
cases the mother was also taking venlafaxine.
Breastfeeding is contraindicated by the manufacturers 
of amisulpride.

10.7%

Aripiprazole11,104–107 A 3-month old infant was found to be growing 
‘normally’ after exposure to aripiprazole in breast 
milk and in utero. No further infant data were 
available. Aripiprazole was undetectable in the three 
breast milk specimens analysed in this case.
A plasma level of 7.6 ng/ml (approximately 4% of 
maternal plasma concentration) was recorded 6 days after 
delivery in a breastfed infant exposed to aripiprazole in 
utero. The authors proposed that a proportion of the drug 
detected may be due to placental transfer of aripiprazole. 
Adverse effects were not noted in the neonate.
There is one case of a woman’s failure to lactate after 
being treated with aripiprazole during pregnancy.

0.9%

Asenapine No data available. Not available

Butyrophenones2,3,11,40,92–94 Reported breast milk concentrations are variable.
Normal development was noted in one infant. 
However, delayed development was noted in three 
infants exposed to a combination of haloperidol 
and chlorpromazine in breast milk.
Data on butyrophenones not mentioned in this 
section were not available.

Haloperidol = 0.2–12%

Clozapine2,3,11,40,93,108,109 In a study of four infants exposed to clozapine in 
breast milk, sedation was noted in one and another 
developed agranulocytosis, which resolved on 
stopping clozapine. No adverse effects were noted 
in the other two. Decreased sucking reflex, irritability, 
seizures and cardiovascular instability have also been 
reported in nursing infants exposed to clozapine.
A high breast milk clozapine level (2–3 times maternal 
plasma level) was reported in one case. The infant was 
not breastfed.
There is one case report of delayed speech acquisition 
in an infant who was exposed to clozapine during 
breastfeeding. The infant was also exposed to 
clozapine in utero.
Because of the risk of neutropenia and seizures, it is 
advisable to avoid breastfeeding while on clozapine 
until more data become available.

1.4%
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Drug Comment

Estimated daily infant 
dose as proportion of 
maternal dose (RID)

Lurasidone No data available. Not available

Olanzapine2,11,40,110–117 Reported infant serum levels range from undetectable 
to low.
There is one case of an infant developing jaundice and 
sedation on exposure to olanzapine during 
breasfeeding. This continued on cessation of 
breastfeeding. This infant was exposed to olanzapine 
in utero and had cardiomegaly. In another, no adverse 
effects were noted.
No adverse effects were reported in four of seven 
breastfed infants of mothers taking olanzapine. Of the 
rest, one was not assessed, one had a lower 
developmental age than chronological age (but the 
mother had also been taking additional psychotropic 
medication), and drowsiness was noted in another, 
which resolved on halving the maternal dose. The 
median maximum concentration in the milk was 
found at around 5 hours after maternal ingestion.
In one breastfeeding infant, olanzapine serum levels 
decreased over the course of 5 months. The authors’ 
explanation for this is that the infant’s capacity to 
metabolise olanzapine ‘developed rapidly’ around the 
age of 4 months.
No increase in the rate of adverse outcomes (at the 
age of 1–2 years) was noted in a study comparing 
37 infants exposed to olanzapine whilst 
breastfeeding with non-exposed infants. However, 
speech delay was noted in one olanzapine-exposed 
infant and motor developmental delay in another. 
‘Failure to gain weight’ was reported in the case of 
two infants.
Other reported adverse effects include somnolence, 
irritability, tremor and insomnia in infants exposed to 
olanzapine whilst breastfeeding.

1.0–1.6%

Paliperidone No specific data available. See data for risperidone. Not available

Phenothiazines2,3,11,92–94 Most of the data relate to chlorpromazine. There is 
a wide variation in the breast milk concentrations 
quoted. Similarly, infant serum levels vary greatly.
Lethargy was reported in one infant whose mother 
was taking chlorpromazine while breastfeeding. In 
another case, however, an infant exposed to much 
higher levels showed no signs of lethargy. There is 
a report of delayed development in three infants 
exposed to a combination of chlorpromazine and 
haloperidol while breastfeeding.
In the one case of perphenazine exposure and two 
cases of trifluoperazine exposure, no adverse effects 
were noted in the infants.
Data on phenothiazines not mentioned in this section 
were not available.

Chlorpromazine = 0.3%

(Continued )
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Drug Comment

Estimated daily infant 
dose as proportion of 
maternal dose (RID)

Quetiapine11,70,118–126 Peak breast milk concentrations have been reported 
one hour after maternal dose (using IR dosage form).
Adverse effects were not noted in infants in three 
separate case reports. One of these infants was 
exposed to a combination of quetiapine and 
paroxetine.
In addition, no adverse effects were noted in an infant 
exposed to a combination of quetiapine and 
fluvoxamine whilst breastfeeding. The baby reached 
developmental milestones.
In a separate small study of quetiapine augmentation 
of maternal antidepressant therapy, two out of six 
babies showed mild developmental delays not 
thought to be related to quetiapine treatment. The 
doses in this study ranged from 25–400 mg/day.
Quetiapine was undetected in milk samples from four of 
mothers, all of whom were taking a dose below 100 mg.
There is one reported case of an infant ‘sleeping more 
than expected’ whilst exposed to quetiapine, mirtazapine 
and a benzodiazepine in breast milk. The drowsiness is 
thought to be a result of exposure to the benzodiazepine.

0.09–0.1%

Risperidone,11,127–131 Reported breast milk concentrations of risperidone 
are higher than for olanzapine and quetiapine. No 
adverse effects were noted in the reported cases. In 
two cases where development was assessed, no 
abnormalities were observed.

Risperidone = 2.8–9.1%
9-hydoxyrisperidone =  
3.46–4.7%
(based on breast milk 
concentrations of 
lactating women taking 
risperidone)

Sertindole No published data could be found.

Sulpiride11,98–102 There are a number of small studies in which sulpiride 
has been shown to improve lactation in nursing 
mothers. Relative infant dose estimations are high. 
No adverse effects were noted in the nursing infants.

2.7–20.7%

Thioxanthenes2,11,94–97 There are two cases of infant exposure to flupentixol 
and seven to zuclopentixol.
No adverse effects or developmental abnormalities 
were noted in the infant exposed infant exposed 
to flupentixol. The clinical status of the other infant 
was not reported.
No adverse effects were reported in the cases of 
zuclopentixol exposure.

Zuclopentixol = 0.4–0.9%

Ziprasidone11,20,94,132 In one case, where breast-milk concentrations were 
measured, levels were found to be undetectable or 
low. Infant effects were not determined in this case.
In another case, normal growth and development 
were noted in a 6-month old infant whose mother 
took a combination of ziprasidone and citalopram 
whilst breastfeeding (and during pregnancy). 
Ziprasidone plasma levels in breast milk were not 
determined in this case.

0.07–1.2%

Iloperidone No data available. Not available

Table 7.12 (Continued )
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Table 7.13 Mood stabilisers in breastfeeding

Drug Comment

Estimated daily infant 
dose as proportion of 
maternal dose (RID)

Carbamazepine2,11,133-142 Reported infant serum levels are generally low although 
higher levels of up 4.8 µg/mL have been reported. Adverse 
effects have been reported in a number of infants exposed to 
carbamazepine during breastfeeding. These include one case 
of cholestatic hepatitis, and one of transient hepatic 
dysfunction with hyperbilirubinaemia and elevated gamma-
glutamyl transferase (GGT). The adverse effects in the first 
case resolved after discontinuation of breastfeeding and the 
second resolved despite continued feeding. Other adverse 
effects reported include seizure-like activity, drowsiness, 
irritability and high-pitched crying in one infant whose mother 
was on multiple agents, hyperexcitability in two infants, poor 
suckling in one and poor feeding in another three. In contrast, 
in a number of infants, no adverse effects were noted.
A prospective study of children of women with epilepsy found 
that breastfeeding whilst taking an anticonvulsant was not 
associated with adverse development of infants at ages 6 to 
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 anticonvulsant medications 
(carbamazepine, valproate, phenytoin, lamotrigine) 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 anticonvulsant medications  
in utero.
The manufacturers of carbamazepine advise that 
breastfeeding can be considered if the benefits outweigh the 
risk to the child. The infant must be observed for possible 
adverse reactions.

1.1–7.3%

Lamotrigine11,136,141,143–152 Lamotrigine is excreted in breast milk. Infant serum levels 
range between 18% and 50% of maternal serum levels.
No adverse effects were noted in 30 nursing infants exposed to 
lamotrigine. In particular none of the infants developed a rash. In 
addition, no change in the hepatic and electrolyte profiles was 
noted in 10 of the infants for whom clinical laboratory data were 
available. However, thrombocytosis was noted in seven infants.
A case of a severe cyanotic episode (preceded by mild episodes 
of apnoea) requiring resuscitation has been reported in a 16-day 
old infant exposed to lamotrigine in utero and through breast 
milk. Neonatal serum concentration was in the upper therapeutic 
range. The mother was taking a high dose (850 mg/day).
A prospective study of children of women with epilepsy found 
that breastfeeding whilst taking an anticonvulsant was not 
associated with adverse development of infants at ages 6 to 
36 months. The study assessed outcomes in children exposed 
to anticonvulsants in utero who were subsequently breastfed 
compared with those who were not.
Three infants exposed to lamotrigine in utero and through 
breast milk were reported to be showing ‘normal growth and 
development’ at 15 to 18 months of age. All three developed 
a rash 3 and 4 months post-partum. In one case the rash was 
attributed to eczema, and to soy allergy in another. The third 
case resolved spontaneously.

9.2–18.3%

(Continued )
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Drug Comment

Estimated daily infant 
dose as proportion of 
maternal dose (RID)

Lithium11,133,135,153–156

Because of the theoretical risk of life-threatening rashes, it is 
advisable to avoid lamotrigine while breastfeeding until more 
data on its effects become available.
A study of 199 infants exposed to anticonvulsant medications 
(carbamazepine, valproate, phenytoin, lamotrigine) 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 anticonvulsant medications in utero.

Infant serum levels range from 10% to 50% of maternal 
serum concentrations.
In a study of 10 infants, growth and developmental delays 
were not reported by any of the mothers. In the same study 
an elevated thyroid stimulating hormone (TSH) was seen in 
one case (following exposure in utero), an increased urea in 
a further two and a raised creatinine in another.
Adverse effects have been reported in infants exposed to 
lithium while breastfeeding. One infant developed cyanosis, 
lethargy, hypothermia, hypotonia and a heart murmur, all of 
which resolved within 3 days of stopping breastfeeding. The 
infant was exposed to lithium in utero. Non-specific signs of 
toxicity have been reported in others. Early feeding problems 
have been reported in two infants exposed to lithium in utero 
and through breast milk. There are also reports of no adverse 
effects in some infants exposed to lithium while breastfeeding.
Opinions on the use of lithium while breastfeeding vary from 
absolute contraindication to mother’s informed choice. 
Conditions which may alter the infant’s electrolyte balance 
and state of hydration must be borne in mind. If it is used, 
the infant must be carefully monitored for signs of toxicity.
Breastfeeding is contraindicated by the manufacturers of 
lithium. NICE recommends that lithium should not routinely 
be prescribed for women who are breastfeeding.

12–30.1%

Valproate2,11,133–136,141,157,158 Valproate is excreted into breast milk. Reported infant serum 
levels are low.
Thrombocytopenia and anaemia were reported in a 3-month-
old infant exposed to valproate in utero and while 
breastfeeding. This reversed on stopping breastfeeding.
A study of 199 infants exposed to anticonvulsant medications 
(carbamazepine, valproate, phenytoin, lamotrigine) 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 anticonvulsant medications in utero.
A prospective study of children of women with epilepsy found 
that breastfeeding whilst taking an anticonvulsant was not 
associated with adverse development of infants at ages 6 to 
36 months. The study assessed outcomes in children exposed 
to anticonvulsants in utero who were subsequently breastfed 
compared with those who were not.
The manufacturers of valproate state that there appears to be 
no contraindication to its use in breastfeeding. However, 
hepatotoxicity due to valproate is much more likely in the young 
so there is a theoretical and important risk in breastfed infants.

1.4–1.7%

Table 7.13 (Continued )
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Renal impairment

Using drugs in patients with renal impairment needs careful consideration. This is because 
some drugs are nephrotoxic and also because pharmacokinetics (absorption, distribution, 
metabolism, excretion) of drugs are altered in renal impairment. Essentially, 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 by calculating the glomerular filtration 
rate (GFR). GFR can be directly measured by collection of urine over 24 hours, iso-
tope determination or estimated in adults in one of two ways;1 that is creatinine clear-
ance (CrCl) using the Cockroft and Gault equation or estimated GFR (eGFR) using 
the modification of diet in renal disease (MDRD) below.

Cockroft and Gault equation*

CrCl mL/ F age in years ideal body weight kg
Serum

( ) ( ( )) ( )min )140
creatinine mol/L( )

F = 1.23 (men) and 1.04 (women)
Ideal body weight should be used for patients at extremes of body weight or else the 
calculation is inaccurate

For men, ideal body weight (kg) = 50 kg + 2.3 kg per inch over 5 feet
For women, ideal body weight (kg) = 45.5 kg + 2.3 kg per inch over 5 feet

When calculating drug doses use estimated CrCl from the Cockroft and Gault equa-
tion. Do not use MDRD formula for dose calculation because most current dose recom-
mendations are based on the creatinine clearance estimations from Cockroft and Gault.

Modification of diet in renal disease (MDRD) formula
This gives an estimated GFR (eGFR) for a 1.73 m2 body surface area. If the body 

surface area is > or < than 1.73 m2 then eGFR becomes less accurate and representative 
(use correction below). Adjustments are made for female gender and Black ethnicity. 
Many pathology departments report eGFR.

Actual GFR can be calculated as follows:

Actual GFR eGFR BSA/( ).1 73

BSA body surface area
Height cm Weight kg( ) ( )

3600

Use Cockroft and Gault for drug dose calculation.

*This equation is not accurate if plasma creatinine is unstable, in pregnant women, 
children or in diseases causing production of abnormal amounts of creatinine and has 
only been validated in Caucasian patients. Creatinine clearance is less representative of 
GFR in severe renal failure.
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Classify the stage of renal impairment as below:

Stage Description

1 GFR > 90 mL/min/1.73 m2 with other evidence of chronic kidney damage*

2 Mild impairment; GFR 60–89 mL/min/1.73 m2 with other evidence of kidney damage*

3 Moderate impairment, GFR 30–59 mL/min/1.73 m2

4 Severe impairment, GFR 15–29 mL/min/1.73 m2

5 Established renal failure, GFR <15 mL/min/1.73 m2 or on dialysis

*Other evidence of chronic kidney damage is one or more of the following; persistent microalbuminuria; persistent 
proteinuria; persistent haematuria; structural kidney abnormalities; biopsy-proven chronic glomerulonephritis.

 ■ Elderly patients (>65 years) are assumed to have 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) in moderate or severe renal failure.
 ■ Chose a drug that is safer to use in renal impairment (see Tables 7.16–7.20 below).
 ■ Be cautious when using drugs that are extensively renally cleared (e.g. sulpiride, 
amisulpride, lithium).

 ■ 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 are often prolonged. Plasma level 
monitoring may be useful for some drugs.

 ■ 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 side effects can be avoided if fewer drugs 
are used.

 ■ Monitor patient for adverse effects. Patients with renal impairment are more likely to experi-
ence side 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. 
Dosing advice is available from tables and data on each drug’s volume of distribution 
and protein binding affinity. Seek specialist advice.

 ■ Avoid drugs known to prolong QTc interval. In established renal failure electrolyte 
changes are common so probably best to avoid antipsychotics with the greatest risk 
of QTc prolongation (see section on ‘QT prolongation’ in Chapter 2).

 ■ Monitor weight carefully. Weight gain predisposes to diabetes which can cause 
 rhabdomyolysis2 and renal failure. Psychotropic medications commonly cause weight 
gain.

 ■ Be vigilant for serotonin syndrome with antidepressants, dystonias and neuroleptic 
malignant syndrome (NMS) with antipsychotics. The resulting rhabdomyolysis can cause 
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renal failure and there are case reports of rhabdomyolysis occurring with antipsychotics 
without other symptoms of NMS.3–5

 ■ Depression is common in chronic kidney disease but evidence on effectiveness of 
antidepressants in this condition is lacking.6

Table  7.15 summarises the recommendations for psychotropic drug use in renal 
impairment. Further information is given in Tables 7.16–7.20.

Table 7.15 Recommendations for the use of 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 may cause urinary retention
 ■ first-generation antipsychotic – suggest haloperidol 2–6 mg a day
 ■ second-generation antipsychotic – suggest olanzapine 5 mg a day

Antidepressants No agent clearly preferred to another, however:
 ■ citalopram (care QTc prolonging effects) and sertraline are suggested as 
reasonable choices

Mood stabilisers No agent clearly preferred to another, however:
 ■ avoid lithium if possible
 ■ suggest start one the following at a low dose and increase slowly, monitor for 
adverse effects: valproate, carbamazepine 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
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Table 7.16 Antipsychotics in renal impairment

Drug Comments

Amisulpride7–10 Primarily renally excreted. 50% excreted unchanged in urine. Limited experience in 
renal disease. Manufacturer states no data with doses of >50 mg but recommends 
following dosing: 50% of dose if GFR 30-60 mL/min; 33% of dose if GFR is 
10–30 mL/min; no recommendations for GFR <10 mL/min so best avoided in 
established renal failure

Aripiprazole7,8,10–13 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 5 mg in an 83-year-old man having haemodialysis. Avoid depot 
formulation – no current experience

Asenapine8,14 Manufacturer states no dose adjustment required for patients with renal impairment 
but no experience with use if GFR < 15 mL/min. A 5 mg single dose study in renal 
impairment suggests that no dose adjustment is needed

Chlorpromazine7,8,10,15,16 Less than 1% excreted unchanged in urine. Manufacturer advises 
avoiding in renal dysfunction. Dosing: GFR 10–50 mL/min, dose as in normal 
renal function; GFR <10 mL/min, start with a small dose because of an 
increased risk of anticholinergic, sedative and hypotensive side effects. 
Monitor carefully

Clozapine8,10,17–20 Only trace amounts of unchanged clozapine excreted in urine; however there 
are rare case reports of interstitial nephritis and acute renal failure. Nocturnal 
enuresis and urinary retention are common side-effects. Contraindicated by 
manufacturer in severe renal disease. Anticholinergic, sedative and hypotensive side 
effects occur more frequently in patients with renal disease. Dosing: GFR 10–50 mL/
min as in normal renal function but with caution; GFR <10 mL/min start with a low 
dose and titrate slowly (based on renal expert opinion). Levels are useful to guide 
dosing. May cause and aggravate diabetes, a common cause of renal disease

Flupentixol7,8,10 Negligible renal excretion of unchanged flupentixol. Dosing: GFR 10–50 mL/min 
dose as in normal renal function; GFR < 10 mL/min start with one-quarter to one-half 
of normal dose and titrate slowly. May cause hypotension and sedation in renal 
impairment and can accumulate. Manufacturer recommends caution in renal failure. 
Avoid depot preparations in renal impairment

Fluphenazine8,10 Little information available; manufacturer cautions in renal impairment and 
contraindicates in renal failure. Dosing: GFR 10–50 mL/min dose as in normal renal 
function; GFR <10 mL/min start with a low dose and titrate slowly. Avoid depot 
preparations in renal impairment

Haloperidol4,7,8,10,21,22 Less than 1% excreted unchanged in the urine. Manufacturer advises caution 
in renal failure. Dosing: GFR 10–50 mL/min, dose as in normal renal function; 
GFR <10 mL/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

Lurasidone23 9% excreted unchanged in the urine. Manufacturer recommends dose adjustment 
if GFR <30 mL/min to 50 mL/min patients (starting dose is 20 mg/day, maximum 
80 mg/day). Renal failure has been reported rarely

Olanzapine3,7,8,10,22,24 57% of olanzapine is excreted mainly as metabolites (7% excreted unchanged) 
in urine. Dosing: GFR < 50 mL/min initially 5 mg daily and titrate as necessary. Avoid 
long acting preparations in renal impairment unless the oral dose is well tolerated 
and effective. Manufacturer recommends a lower long acting injection starting dose 
of 150 mg 4-weekly in patients with renal impairment. May cause and aggravate 
diabetes, a common cause of renal disease. Hypothermia has been reported when 
used in renal failure

(Continued )
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Drug Comments

Paliperidone7,8,10 Paliperidone is also a metabolite of risperidone. 59% excreted unchanged in urine. 
Dosing: GFR 30–80 mL/min, 3 mg daily and increase according to response to 
maximum of 6 mg daily; GFR 10–30 mL/min, 3 mg alternate days increasing to 3 mg 
daily according to response. Use with caution as clearance is reduced by 71% in 
severe kidney disease. Manufacturer contraindicates oral if GFR < 10 mL/min due to 
lack of experience and depot preparation if GFR <50 mL/min (reduced loading doses 
if GFR ≥ 50 to <80 mL/min)

Pimozide7,8,10 Less than 1% of pimozide is excreted unchanged in the urine; dose reductions not 
usually needed in renal impairment. Dosing: GFR 10–50 mL/min, dose as in normal 
renal function; GFR <10 mL/min start at a low dose and increase according to 
response. Manufacturer cautions in renal failure

Pipotiazine8 Little information available; contraindicated in renal failure by manufacturer. Avoid 
depot preparations in renal impairment

Quetiapine7,8,10,25,26 Less than 5% of quetiapine excreted unchanged in the urine. Plasma clearance 
reduced by an average of 25% in patients with a GFR <30 mL/min. In patients 
with GFR of <10 to 50 mL/min start at 25 mg/day and increase in daily 
increments of 25–50 mg to an effective dose. Two separate case reports  
one of thrombotic thrombocytopenic purpura and another of non-NMS 
rhabdomyolyisis both resulting in acute renal failure with quetiapine  
have been published

Risperidone7,8,10,22,27–29 Clearance of risperidone and the active metabolite of risperidone is reduced 
by 60% in patients with moderate to severe renal disease. Dosing : GFR <50 mL/
min 0.5 mg twice daily for at least 1 week then increasing by 0.5 mg twice daily 
to 1–2 mg bd. The manufacturer advises caution when using risperidone in renal 
impairment. The long-acting injection should only be used after titration with oral 
risperidone as described above. If 2 mg orally is tolerated, 25 mg intramuscularly 
every 2 weeks can be administered. However there is a case report of successful 
use of risperidone long-acting injection at a dose of 50 mg 2- weekly in a patient 
on haemodialysis. Another describes the successful use of risperidone in a child 
with steroid-induced psychosis and nephrotic syndrome

Sulpiride2,7,8,10,30 Almost totally renally excreted, with 95% excreted in urine and faeces as 
unchanged sulpiride. Dosing regimen: GFR 30–60 mL/min, give 70% of normal 
dose; GFR 10–30 mL/min give 50% of normal dose; GFR <10 mL/min give 34% 
of normal dose. There is a case report of renal failure with sulpiride due to 
diabetic coma and rhabdomyolyisis. Probably best avoided in renal 
impairment

Trifluoperazine10 Less than 1% excreted unchanged in the urine. Dose GFR <10–50 mL/min as for 
normal renal function - start with a low dose. Very limited data

Ziprasidone7,22,31,32 <1% is renally excreted unchanged. No dose adjustment needed for GFR >10 mL/
min but care needed with using the injection as it contains a renally eliminated 
excipient (cyclodextrin sodium)

Zuclopentixol7,8,10 10–20% of unchanged drug and metabolites excreted unchanged in urine. 
Manufacturer cautions use in renal disease as can accumulate. Dosing: 10–50 mL/min 
dose as in normal renal function; GFR <10 mL/min start with 50% of the dose and titrate 
slowly. Avoid both depot preparations (acetate and decanoate) in renal impairment

GFR, glomerular filtration rate.

Table 7.16 (Continued )
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Table 7.17 Antidepressants in renal impairment6

Drug Comments

Agomelatine8 Negligible renal excretion of unchanged agomelatine. No data on use in renal 
disease. Manufacturer says pharmacokinetics unchanged in small study of 25 mg 
dose in severe renal impairment but cautions use in moderate or severe renal disease

Amitriptyline7,8,10,16,22,33–35 <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.  
Plasma level and ECG monitoring may be useful

Bupropion7,8,10,16,22,36,37

(amfebutamone)
0.5% excreted unchanged in the urine. Dosing: GFR <50 mL/min, 150 mg once 
daily. A single dose study in haemodialysis patients (stage 5 disease) recommended 
a dose of 150 mg every 3 days. Metabolites may accumulate in renal impairment 
and clearance is reduced. Elevated levels increase risk of seizures

Citalopram7,8,10,22,38–43 <13% of citalopram is excreted unchanged in the 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 
<10 mL/min due to reduced clearance.The manufacturer does not advise use if GFR 
<20 mL/min. Renal failure has been reported with citalopram overdose. Citalopram 
can treat depression in chronic renal failure and improve quality of life. A case report 
of hyponatraemia has been reported in a renal transplant patient on citalopram

Clomipramine7,8,10,16,44 2% of unchanged clomipramine is excreted in the urine. Dosing: GFR 20–50 mL/
min, dose as for normal renal function; GFR <20 mL/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

Desvenlafaxine6,7,45,46 45% of desvenlafaxine is excreted unchanged in the urine. Dosing advice is 
conflicting. Manufacturer recommends: GFR 30 to 50 mL/min, 50 mg per day; GFR 
<30 mL/min, 50 mg every other day. However other authors6 recommend 25 mg 
per day in all stages of renal impairment. 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

Dosulepin7,10,47

(dothiepin)
56% of mainly active metabolites renally excreted. They have a long half-life and may 
accumulate, resulting in excessive sedation. Dosing: GFR 20–50 mL/min, dose as for 
normal renal function; GFR <20 mL/min, start with a small dose and titrate to response. 
Monitor patient for urinary retention, confusion, sedation and postural hypotension

Doxepin7,8,10,16 <1% excreted unchanged in urine. Dose as in normal renal function but monitor 
patient for urinary retention, confusion, sedation and postural hypotension. 
Manufacturer advises using with caution. Haemolytic anaemia with renal failure 
has been reported with doxepin

Duloxetine7,10,48,49 <1% excreted unchanged in urine. Manufacturer states no dose adjustment is 
necessary for GFR >30 mL/min; however, starting at a low dose and increasing slowly 
is advised. Duloxetine is contraindicated in patients with a GFR <30 mL/min as it can 
accumulate in chronic kidney disease. Licensed to treat diabetic neuropathic pain 
and stress incontinence in women. Diabetes is a common cause of renal impairment. 
A case report of acute renal failure with duloxetine has been reported

(Continued )
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Table 7.17 (Continued )

Drug Comments

Escitalopram7,10,50–52 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 < 30 mL/min so start with a low dose and increase slowly. A case 
report of reversible renal tubular defects and another of renal failure have been 
reported with escitalopram. One study says effective versus placebo in end stage 
renal disease

Fluvoxamine7,10,16,22 2% is excreted unchanged in urine. Little information on its use in renal 
impairment. Manufacturer cautions in renal impairment. Dosing: GFR 10–50 mL/
min dose as for normal renal function; GFR < 10 mL/min dose as for normal renal 
function but start on a low dose and titrate slowly

Fluoxetine7,8,10,16,22,53–56 2.5–5% of fluoxetine and 10% of the active metabolite norfluoxetine are 
excreted unchanged in the urine. Dosing: GFR 20–50 mL/min dose as normal 
renal function; GFR <20 mL/min use a low dose or on alternate days and 
increase according to response. Plasma levels after 2 months treatment with 
20 mg (in patients on dialysis with GFR < 10 mL/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

Imipramine7,8,10,16,33 <5% excreted unchanged in the urine. No specific dose adjustment necessary 
in renal impairment (GFR <10–50 mL/min). 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

Lofepramine7,8,10,57 There is little information about the use of lofepramine in renal impairment. Less 
than 5% is excreted unchanged in the urine. Dosing: GFR 10–50 mL/min dose as 
in normal renal function; GFR < 10 mL/min start with a small dose and titrate slowly. 
Manufacturer contraindicates in severe renal impairment

Mirtazapine7,8,10,58 75% excreted unchanged or as metabolites in the urine. Clearance is reduced by 
30% in patients with a GFR of 11–39 mL/min and by 50% in patients with a GFR  
<10 mL/min. Dosing advice: GFR 10–50 mL/min dose as for normal renal 
function; GFR <10 mL/min start at a low dose and monitor closely. Mirtazapine 
has been used to treat puritis caused by renal failure and is associated with kidney 
calculus formation

Moclobemide7,8,10,59,60 <1% of parent drug excreted unchanged in the urine. However, an active 
metabolite was found to be raised in patients with renal impairment but was not 
thought to affect dosing. The manufacturer advises that dose adjustments are 
not required in renal impairment. Dosing: GFR <10–50 mL/min dose as in normal 
renal function

Nortriptyline7,10,16,22,33,61 <5% excreted unchanged in urine. If GFR 10–50 mL/min, dose as in 
normal renal function; if GFR <10 mL/min start at a low dose. Plasma level 
monitoring recommended at doses of >100 mg/day, as plasma concentrations 
of active metabolites are raised in renal impairment. Worsening of GFR 
in elderly patients has also been reported. Plasma level monitoring  
can be useful
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Drug Comments

Paroxetine7,8,10,16,62–65 Less than 2% of oral dose is excreted unchanged in the urine. Single-dose 
studies show increased plasma concentrations of paroxetine when GFR  
<30 mL/min. Dosing advice differs: GFR 30–50 mL/min dose as normal renal 
function; GFR <10–30 mL/min start at 10 mg/day (other source says start at 
20 mg) and increase dose according to response. Paroxetine 10 mg daily and 
psychotherapy have been used sucessfully to treat depression in patients on 
chronic haemodialysis. Rarely associated with Fanconi syndrome and acute 
renal failure

Phenelzine7,10 Approximately 1% excreted unchanged in the urine. No dose adjustment required 
in renal failure

Reboxetine7,8,10,66,67 Approximately 10% of unchanged drug is excreted unchanged in the urine. 
Dosing: GFR <20 mL/min, 2 mg twice daily, adjusting dose according to response. 
Half-life is prolonged as renal function decreases

Vortioxetine68 Negligible amounts are excreted unchanged in urine. Manufacturer advises that no 
dose adjustment is needed in renal impairment and end stage disease

Sertraline7,8,10,16,69–72 <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 hypotension and uraemic pruritis; however acute renal 
failure has been reported so it should be used with caution. An RCT of sertraline  
in kidney disease is ongoing. Has been associated with serotonin syndrome when 
used in patents on haemodialysis

Trazodone7,8,10,73 <5% excreted unchanged in urine but care needed as approximately 70% of 
active metabolite also excreted. Dosing: GFR 20–50 mL/min, dose as normal renal 
function; GFR 10–20 mL/min, dose as normal renal function but start with small 
dose and increase gradually; GFR <10 mL/min, start with small doses and increase 
gradually

Trimipramine7,10,16,33,74,75 No dose reduction required in renal impairment; however, elevated urea, acute 
renal failure and interstitial nephritis have been reported. As with all tricyclic 
antidepressants, monitor patient for urinary retention, confusion, sedation and 
postural hypotension as patients with renal impairment are at increased risk of 
having these side-effects

Venlafaxine7,8,16,76–78 1–10% is excreted unchanged in the urine (30% as the active metabolite). 
Clearance is decreased and half-life prolonged in renal impairment. Dosing advice 
differs: GFR 30–50 mL/min, dose as in normal renal function or reduce by 50%; 
GFR 10–30 mL/min reduce dose by 50% and give tablets once daily; GFR <10 mL/
min, reduce dose by 50% and give once daily however manufacturer advises 
avoiding use in these patients. Avoid using the ER preparation if GFR < 30 mL/min. 
Rhabdomyolyisis 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

ECG, electrocardiogram; ER, extended release; GFR, glomerular filtration rate; RCT, randomised controlled trial.

Table 7.17 (Continued )
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Table 7.18 Mood stabilisers in renal impairment

Drug Comments

Carbamazepine7,8,10,79–86 2–3% of the dose is 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

Lamotrigine7,8,10,87–90 <10% of lamotrigine is excreted unchanged in the 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 <10–50 mL/min, use 
cautiously, start with a low dose, increase slowly and monitor closely. One source 
suggests in GFR < 10 mL/min use 100 mg every other day

Lithium7,8,10,16,91,92 Lithium is nephrotoxic and contraindicated in severe renal impairment; 95% is excreted 
unchanged in the urine. Long-term treatment may result in impaired renal function 
(‘creatinine creep’), permanent changes in kidney histology, nephrogenic diabetes 
insipidus, nephrotic syndrome and both reversible and irreversible kidney damage. 
If lithium is used in renal impairment, toxicity is more likely. The manufacturer 
contraindicates lithium in renal impairment. Dosing: GFR 10–50 mL/min, avoid or reduce 
dose (50–75% of normal dose) and monitor levels; GFR <10 mL/min, avoid if possible, 
however if used it is essential to reduce dose (25–50% of normal dose). Renal damage 
is more likely with chronic toxicity than acute

Valproate7,8,10,93–99 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. Dose as in normal renal function, however, in severe impairment 
(GFR < 10 mL/min) it may be necessary to alter doses according to free (unbound) 
valproate levels

GFR, glomerular filtration rate.
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Table 7.19 Anxiolytics and hypnotics in renal impairment

Drug Comments

Buspirone7,8,10,16 Less than 1% is excreted unchanged; however, active metabolite is renally excreted. 
Dosing advice contradictory, suggest: GFR 10–50 mL/min dose as normal; GFR 
<10 mL/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

Clomethiazole7,8,10,100

(chlormethiazole)
0.1–5% of unchanged drug excreted unchanged in urine. Dose as in normal renal 
function but monitor for excessive sedation. Manufacturer recommends caution in 
renal disease

Chlordiazepoxide8,10,16 1–2%% excreted unchanged but chlordiazepoxide has a long-acting active 
metabolite that can accumulate. Dosing: GFR 10–50 mL/min, dose as normal renal 
function; GFR < 10 mL/min, reduce dose by 50%. Monitor for excessive sedation. 
Manufacturer cautions in chronic renal disease

Clonazepam7,8,10,101 <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 doses and increase according to 
response. Monitor for excessive sedation. Has been used for insomnia in patients 
on haemodialysis

Diazepam7,10,16,102 Less than 0.5% is excreted unchanged. Dosing: GFR 20–50 mL/min, dose as in 
normal renal function; GFR <20 mL/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

Eszopiclone103 Less than 10% excreted unchanged in the urine. No dose adjustment is needed in 
renal impairment

Lorazepam7,8,10,16,104–109 <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

Nitrazepam8,10 Less than 5% excreted unchanged in the urine. Dosing GFR 10–50 mL/min as per 
normal renal function; GFR <10 mL/min start with small dose and increase slowly. 
Manufacturer advises reducing dose in renal impairment. Monitor patient for sedation

Oxazepam7,10,16,110 Less than 1% excreted unchanged in the urine. Dose adjustment needed in severe 
renal impairment. Oxazepam may take longer to reach steady state in patients with 
renal impairment. Dosing: GFR 10–50 mL/min, dose as in normal renal function; 
GFR <10 mL/min, start at a low dose and increase according to response. Monitor  
for excessive sedation

Promethazine7,8,10,16,111 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

(Continued )
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Hepatic impairment

Patients with hepatic impairment may have the following characteristics.

 ■ Reduced capacity to metabolise biological waste products, dietary proteins and for-
eign substances such as drugs. Clinical consequences include hepatic encephalopathy 
and increased dose-related side-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 GI irritant drugs and perhaps with SSRIs.

 ■ Reduced hepatic blood flow. Clinical consequences include oesophageal varices and 
elevated plasma levels of drugs subject to first pass metabolism.

General principles of prescribing in hepatic impairment

Liver function tests (LFTs) are a poor marker of hepatic metabolising capacity, as the 
hepatic reserve is large. Note that many patients with chronic liver disease are asympto-
matic or have fluctuating clinical symptoms. Always consider the clinical presentation 
rather than adhere to rigid rules involving LFTs.

There are few clinical studies relating to the use of psychotropic drugs in people with 
hepatic disease. The following principles should be adhered to:

 ■ Prescribe as few drugs as possible.
 ■ Use lower starting doses, particularly of drugs that are highly protein bound. TCAs, 
SSRIs (except citalopram), trazodone and 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.

 ■ 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.

 ■ Leave longer intervals between dosage increases. Remember that the half-life of most 
drugs is prolonged in hepatic impairment, so it will take longer for plasma levels to 
reach steady state.

 ■ 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.

 ■ Avoid medicines with a long-half life or those that need to be metabolised to render 
them active (pro-drugs).

 ■ Always monitor carefully for side-effects, which may be delayed.
 ■ Avoid drugs that are very sedative because of the risk of precipitating hepatic 
encephalopathy.

 ■ Avoid drugs that are very constipating because of the risk of precipitating hepatic 
encephalopathy.

 ■ Avoid drugs that are known to be hepatotoxic in their own right (e.g. MAOIs, 
chlorpromazine).
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 ■ Choose a low-risk drug (see Tables 7.22–7.25) and monitor LFTs weekly, at least 
initially. If LFTs deteriorate after a new drug is introduced, consider switching to 
another drug.

These rules should always be observed in severe liver disease (low albumin, increased 
clotting time, ascites, jaundice, encephalopathy, etc.). The information above, and on 
the following pages, should be interpreted in the context of the patient’s clinical presen-
tation. Table  7.21 summarises the recommendations for psychotropic drug use in 
hepatic impairment. Further information is given in Tables 7.22–7.25.

Antipsychotics in hepatic impairment

One third of patients who are prescribed antipsychotic medication have at least one abnor-
mal LFT and in 4% at least one LFT is elevated three times above the upper limit of nor-
mal. Transaminases are most often affected and this generally occurs within 1–6 weeks of 
treatment initiation. Only rarely does clinically significant hepatic damage result.1

Antidepressants in hepatic impairment

Of those treated with antidepressants, 0.5–3% develop asymptomatic mild elevation of 
hepatic transaminases. Onset is normally between several days and six months of treat-
ment initiation and the elderly are more vulnerable. Frank clinically significant liver 
damage, however, is rare, mostly idiosyncratic (unpredictable and not related to dose). 
Cross toxicity within class has been described.23

Drug-induced hepatic damage

Hy’s rule, defined as the occurrence of ALT > 3 times the upper limit of normal com-
bined with serum  bilirubin > 2 times the upper limit of normal is recommended by the 
FDA to assess the hepatotoxicity of new drugs.55

Table 7.21 Recommendations for the use of psychotropics in hepatic impairment

Drug group Recommended drugs

Antipsychotics Haloperidol: low dose
or
Sulpiride/amisulpride: no dosage reduction required if renal function is normal
Paliperidone: if depot required

Antidepressants Imipramine: start with 25 mg/day and titrate slowly (weekly at most) if required
or
Paroxetine or citalopram: start at 10 mg if severe hepatic impairment. 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: as short half-life with no active metabolites. Use 
low doses with caution, as sedative drugs can precipitate hepatic encephalopathy
Zopiclone: 3.75 mg with care in moderate hepatic impairment
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Table 7.22 Antipsychotics in hepatic impairment

Drug Comments

Amisulpride2,3 Predominantly renally excreted, so dosage reduction should not be necessary as long as  
renal function is normal but there are no clinical studies in people with hepatic impairment 
and little clinical experience. Caution required

Aripiprazole2 Extensively hepatically metabolised. Limited data that hepatic impairment has minimal 
effect on pharmacokinetics. SPC states no dosage reduction required in mild-moderate 
hepatic impairment, but caution required in severe impairment. Limited clinical 
experience. Caution required. Small number of reports of hepatotoxicity; increased LFTs, 
hepatitis and jaundice

Asenapine2 Hepatically metabolised. SPC recommends avoid in severe hepatic disease

Clozapine2–6 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 12.5 mg and increase slowly, using plasma levels to gauge metabolising 
capacity and guide dosage adjustment. Transient elevations in AST, ALT and GGT to over 
twice the normal range occur in over 10% of physically healthy people. Clozapine-induced 
hepatitis, jaundice, cholestasis and liver failure have been reported. If jaundice develops, 
clozapine should be discontinued

Flupentixol/  
zuclopenthixol2,3,7,8

Both are extensively hepatically metabolised. Small, transient elevations in transaminases 
have been reported in some patients treated with zuclopenthixol. No other literature reports 
of use or harm. Both drugs have been in use for many years. Depot preparations are best 
avoided, as altered pharmacokinetics will make dosage adjustment difficult and side-effects 
from dosage accumulation more likely

Haloperidol2,9 Drug of choice in clinical practice and no problems reported although UK SPC states ‘caution 
in liver disease’. Isolated reports of cholestatic hepatitis

Iloperidone10 Hepatically metabolised. Reduce dose in moderate hepatic impairment and avoid completely 
in severe hepatic impairment

Lurasidone11 Hepatically metabolised. SPC recommends starting dose of 20 mg in hepatic impairment and 
maximum dose of 40 mg/day in severe hepatic impairment

Olanzapine2–4,12 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 5 mg/day and consider using plasma levels to 
guide dosage (aim for 20–40 µg/L). Dose-related, transient, asymptomatic elevations in ALT 
and AST reported in physically healthy adults. People with liver disease may be at increased 
risk. Rare cases of hepatitis in the literature

Paliperidone13 Mainly excreted unchanged by the kidneys so no dosage adjustment required. However, 
no data are available with respect to severe hepatic impairment and clinical experience is 
limited. Caution required

Phenothiazines2,3,14–16 All cause sedation and constipation. Associated with cholestasis and some reports of 
fulminant hepatic cirrhosis. Best avoided completely in hepatic impairment. Chlorpromazine 
is particularly hepatotoxic

Quetiapine2,17–20 Extensively hepatically metabolised but short half-life. Clearance reduced by a mean of 30% 
in hepatic impairment so small dosage adjustments may be required. Can cause sedation 
and constipation. Little clinical experience in hepatic impairment so caution recommended. 
One case of fatal hepatic failure and another of hepatocellular damage reported in the 
literature
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Drug Comments

Risperidone2–4 Extensively hepatically metabolised and highly protein bound. Manufacturers recommend 
a reduced starting dose, slower dose titration and a maximum dose of 4 mg in hepatic 
impairment. Transient, asymptomatic elevations in LFTs, cholestatic hepatitis and rare cases 
of hepatic failure have been reported. Steatohepatitis may arise as a result of weight gain. 
Clinical experience limited in hepatic impairment so caution recommended

Sulpiride2,3,21,22 Almost completely renally excreted with a low potential to cause sedation or constipation. 
Dosage reduction should not be required. Some clinical experience in hepatic impairment 
with few problems. Fairly old established drug. Isolated case reports of cholestatic jaundice 
and primary biliary cirrhosis. SPC states contraindicated in severe hepatic disease

ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma-glutamyl transferase; LFT, liver 
function test; SPC, summary of product characteristics.

Table 7.23 Antidepressants in hepatic impairment

Drug Comments

Agomelatine23–25 Liver injury including hepatic failure reported. Best avoided in established liver disease. SPC 
recommends LFTs at baseline, 3, 6, 12, 24 weeks and thereafter where clinically indicated

Duloxetine2,3,26,27 Hepatically metabolised. Clearance markedly reduced even in mild impairment. Reports of 
hepatocellular injury and, less commonly, jaundice. Isolated case report of fulminant hepatic 
failure. Limited experience. Best avoided

Fluoxetine2,3,28–32 Extensively hepatically metabolised with a long half-life. Kinetic studies demonstrate 
accumulation in compensated cirrhosis. Although dosage reduction (of at least 50%) or 
alternate day dosing could be used, it would take many weeks to reach steady-state serum 
levels, making fluoxetine complex to use. Asymptomatic increases in LFTs found in 0.5% of 
healthy adults. Rare cases of hepatitis reported

MAOIs2,3,33,34 People with hepatic impairment reported to be more sensitive to the side-effects of MAOIs. 
MAOIs are also more hepatotoxic than other antidepressants, so best avoided completely

Mirtazapine2,3,35 Hepatically metabolised and sedative. 50% dose reduction recommended based on kinetic 
data, but clinical experience limited. 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. Best avoided

Moclobemide2,3,36,37 Clinical experience limited but probably safer than the irreversible MAOIs. 50% reduction in 
dose advised by manufacturers. Rare cases of hepatotoxicity reported. Caution advised

Other SSRIs2,3,32,38–49 All are hepatically metabolised and accumulate on chronic dosing. Dosage reduction may be 
required. Sertraline has been found to be both safe and effective in a placebo controlled RCT of 
the management of cholestatic pruritus. Raised LFTs and rare cases of hepatitis, including chronic 
active hepatitis, have been reported with paroxetine. Sertraline and fluvoxamine have also been 
associated with hepatitis. Citalopram and escitalopram have minimal effects on hepatic enzymes 
and may be the SSRI of choice although clinical experience is limited and occasional hepatotoxicity 
has been reported. Paroxetine is used by some specialised liver units with few apparent problems

Reboxetine2,3,50 50% reduction in starting dose recommended. Clinical experience limited. Does not seem to 
be associated with hepatotoxicity. Caution advised

(Continued )

Table 7.22 (Continued )
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Table 7.23 (Continued )

Drug Comments

Tricyclics,2,3,51 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. There is most clinical experience with imipramine. Sedative TCAs such as 
trimipramine, dothiepin (dosulepin) and amitriptyline are best avoided. Lofepramine is 
possibly the most hepatotoxic and should be avoided completely

Venlafaxine/
desvenlafaxine2,3,52–54

Dosage reduction of 50% advised in moderate hepatic impairment. Little clinical experience. 
Rare cases of cholestatic hepatitis reported. Caution advised

ALT, alanine aminotransferase; LFT, liver function test; MAOI, monoamine oxidase inhibitor; RCT, randomised 
controlled trial; SPC, summary of product characteristics; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic 
antidepressants.

Table 7.24 Mood stabilisers in hepatic impairment945,946,998

Drug Comments

Carbamazepine55 Extensively hepatically metabolised and potent inducer of CYP450 enzymes. 
Contraindicated in acute liver disease. In chronic stable disease, caution advised. 
Reduce starting dose by 50%, and titrate up slowly, using plasma levels to guide 
dosage. Stop if LFTs deteriorate. Associated with hepatitis, cholangitis, cholestatic 
and hepatocellular jaundice, and hepatic failure (rare). Adverse hepatic effects are most 
common in the first month of treatment. Hepatocellular damage is often associated with 
a poor outcome. Vulnerability to carbamazepine-induced hepatic damage may be 
genetically determined

Lamotrigine Manufacturers recommend 50% reduction in initial dose, dose escalation and maintenance 
dose in moderate hepatic impairment and 75% in severe hepatic impairment. Discontinue 
if lamotrigine-induced rash (which can be serious). Extreme caution advised, particularly if 
co-prescribed with valproate. Elevated LFTs and hepatitis reported

Lithium56,57 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). One case of ascites and one of hyperbilirubinaemia reported over 
many decades of lithium use worldwide

Valproate58 Highly protein bound and hepatically metabolised. Dosage reduction with close monitoring of 
LFTs in moderate hepatic impairment. Use plasma levels (free levels if possible) to guide dosage. 
Caution advised. Contraindicated in severe and/or active hepatic impairment; impairment of 
usual metabolic pathway can lead to generation of hepatotoxic metabolites via alternative 
pathway. Associated with elevated LFTs and serious hepatotoxicity including fulminant hepatic 
failure. 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.

LFT, liver function test.
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Hepatic toxicity

Drug induced hepatic damage can be due to:

 ■ direct dose-related hepatotoxicity (Type 1 ADR). A small number of drugs fall into 
this category e.g. paracetamol, alcohol

 ■ hypersensitivity reactions (Type 2 ADR). These can present with rash, fever and eosino-
philia. Almost all drugs have been associated with cases of heptatoxicity; frequency varies.

Almost any type of liver damage can occur, ranging from mild transient asymptomatic 
increases in LFTs to fulminant hepatic failure. See Tables 7.22–7.25 for details of the 
hepatotoxic potential of individual drugs.

Risk factors for drug-induced hepatotoxicity include:60

 ■ 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:61

 ■ 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 >1 abnormal test greatly increases 
the likelihood of liver pathology

 ■ the absolute values of LFTs are a poor indicator of disease severity.

When monitoring LFTs:

 ■ ideally LFTs should be measured before treatment starts so that ‘baseline’ values are 
available

 ■ LFT elevations of <2 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 gain62

Table 7.25 Stimulants in hepatic impairment59

Drug Comments

Atomoxetine Rare reports of liver toxicity, manifested by elevated hepatic enzymes, and raised bilirubin 
with jaundice. SPC states ‘discontinue in patients with jaundice or laboratory evidence of 
liver injury, and do not restart’

Methylphenidate Rare reports of liver dysfunction and hypersensitivity reactions. Limited clinical experience. 
Caution advised

SPC, summary of product characteristics.
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 ■ if LFTs are persistently elevated >3 fold, 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 biological 
or analytical variation.
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HIV infection

General principles of prescribing in HIV

Individuals with HIV/AIDs may experience symptoms of mental illness either as a 
direct consequence of (organic origin), a reaction to, or in addition to their underlying 
infection. In the first scenario, the focus of treatment should be the underlying infection. 
Where this is not feasible, or the presentation is not of organic origin, psychotropic 
medication will be the primary treatment.

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 regime possible. (Remember that the patient’s drug regime 
is likely to be complex already.)

 ■ Select an agent with the fewest side-effects/interactions. Medical co-morbidity and 
potential drug interactions must be considered.

 ■ Ensure that management is conducted in close cooperation with the HIV physicians 
and the rest of the multi-disciplinary team.

Although most psychotropic agents are thought to be safe in HIV-infected individuals, 
definitive data are lacking in many cases, and it has been suggested that this group may 
be more sensitive to higher doses, adverse side-effects and interactions.1 Patients with 
low CD4 counts and high viral loads are more likely to have exaggerated adverse 
 reactions to psychotropic medications.

Psychosis

Atypicals are usually used as a first-line. Risperidone is the most widely studied2 and 
generally appears to be safe, although idiosyncratic interactions with ritonavir have 
been reported.3,4 Quetiapine, aripiprazole and olanzapine may also be used.5–7 The 
use of clozapine is not routinely recommended, although it may be useful in low 
doses in patients with higher CD4 counts who are otherwise medically stable. 
Clozapine may also be helpful in the treatment of individuals with HIV-associated 
psychosis with drug-induced parkinsonism.8 Although it is not known whether 
patients with HIV have a greater risk of agranulocytosis, extremely close monitoring 
of the white cell count is recommended. Patients with HIV may be more susceptible 
to  extrapyramidal side-effects,9 neuroleptic malignant syndrome10 and tardive 
dyskinesia.11

Delirium

Organic causes should be identified and treated. Short-term symptomatic treatment 
may include low-dose atypicals such as risperidone,12 olanzapine,13 quetiapine14 or 
ziprasidone.15 The concomitant use of short courses of low dose, short-acting ben-
zodiazepines such as lorazepam may also be helpful, although use as a sole agent 
may worsen delirium.6 Chlorpromazine and haloperidol have been successfully 
used.16
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Depression

Depression is common in individuals with HIV, and a recent study estimated the preva-
lence in this population to be as high as 84%.17 Of note, depression may be a risk factor 
for HIV,18 and it has been further suggested that much of this depression is either unrec-
ognised or insufficiently managed.19 First-line agents include SSRIs, especially escitalo-
pram/citalopram5,20 (because it does not inhibit CYP2D6 or CYP3A4), with further 
treatment as per standard protocols. Oddly, the most recent study of escitalopram 
found no difference from placebo.21 There is limited evidence that SSRIs enhance HIV-
related immunity.22 The risk of serotonin syndrome may be increased.23 The use of 
TCAs may be appropriate in some cases, although side-effects may limit efficacy and 
compliance.24 MAOIs are not recommended in this population. Other agents (bupro-
pion,25 mirtazapine,26 reboxetine27 and trazodone28) have been investigated, and 
although these agents were shown to reduce depressive symptoms, the high prevalence 
of side-effects limited their utility. Their routine use is therefore not recommended. 
Testosterone and stimulants have also been successfully used.29

Bipolar affective disorder

Mania is a recognised presentation in HIV30 and individuals with HIV may be more 
sensitive to the side-effects of mood stabilisers such as lithium,31 especially if they have 
neurocognitive dysfunction.30 Conventional agents such as valproate, lamotrigine and 
gabapentin may be used cautiously, but carbamazepine should be avoided because of 
important interactions with antiretroviral agents such as ritonavir,32 as well as the risk 
of neutropenia. In one case series lithium was shown to be poorly tolerated33 and it may 
be advisable to limit its use to asymptomatic individuals with higher CD4 counts and 
to monitor closely these individuals. The use of antimanic antipsychotics such as risp-
eridone, quetiapine and olanzapine is also an option.5

Anxiety disorders

Benzodiazepines may have some utility in the acute treatment of anxiety in individuals 
with HIV, but caution should be exercised because of the potential for both misuse and 
multiple, and in rare cases, potentially serious interactions. Some authorities suggest 
benzodiazepines are drugs of choice for anxiety in HIV.5 SSRIs (remember interactions) 
and other antidepressants may be efficacious, and there is evidence that buspirone may 
be especially useful.34

HIV neurocognitive disorders

Individuals with HIV may present with cognitive impairment at any time in the course 
of their illness; this may range from mild forgetfulness (‘minor cognitive and motor 
disorder’) to severe and debilitating dementia. The mainstay of treatment is combina-
tion antiretroviral therapy,35 with judicious, short-term use of an antipsychotic such as 
risperidone36 if necessary. Treatment of these individuals is carried out primarily by 
HIV physicians, with liaison psychiatric input as required.
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Drugs for HIV

Interactions

Table 7.26 lists drug–drug interactions that are included in the summary of product 
characteristics (SPCs: accessed May 2014) for antiretroviral agents. The concomitant 
prescribing of drugs that are highlighted in bold is contraindicated.
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Table 7.26 Pharmacokinetic interaction with HIV drugs

Antiretroviral drug Effect on CYP enzyme(s)
Anticipated clinical effect 
on psychotropic drug(s)

Anticipated clinical effect 
of psychotropic drug(s) 
on antiretroviral drug

Protease inhibitors – (mostly potent 3A4 inhibition)

Atazanavir plus ritonavir 
(as pharmacokinetic 
booster)
CYP3A4 substrates

Potent CYP3A4 inhibition
Modest CYP3A4 induction
Modest CYP2D6 inhibition

Psychotropic drug levels 
increased:
pimozide, oral 
midazolam, quetiapine, 
buprenorphine, 
carbamazepine, parenteral 
midazolam, lurasidone
Psychotropic drug levels 
decreased:
Phenobarbital, phenytoin, 
lamotrigine

St John’s wort (SJW, 
Hypericum perforatum), 
carbamazepine, phenytoin, 
phenobarbital:
decreased atazanavir and 
ritonavir levels

Darunavir plus ritonavir 
(as pharmacokinetic 
booster)
CYP3A4 substrates

Potent CYP3A4 inhibition
Modest CYP3A4 induction
Modest CYP2D6 inhibition
CYP2C19 induction
CYP2C9 induction

Psychotropic drug levels 
increased:
pimozide, oral 
midazolam, sertindole, 
quetiapine, buprenorphine, 
carbamazepine, parenteral 
midazolam, lurasidone
Psychotropic drug levels 
decreased:
methadone, paroxetine, 
sertraline

SJW, phenytoin, 
phenobarbital:
decreased darunavir and 
ritonavir levels

Fosamprenavir (active 
metabolite = amprenavir) 
plus ritonavir  
(as pharmacokinetic 
booster)
CYP3A4 substrates

Potent CYP3A4 inhibition
Modest CYP3A4 induction
Modest CYP2D6 inhibition
CYP2C9 induction
CYP1A2 induction

Psychotropic drug levels 
increased:
pimozide, oral 
midazolam, quetiapine, 
parenteral midazolam, 
tricyclic antidepressants 
(TCAs), lurasidone
Psychotropic drug levels 
decreased:
methadone and paroxetine, 
phenytoin

SJW, carbamazepine, 
phenobarbital:
decreased fosamprenavir 
and ritonavir levels

Indinavir plus ritonavir 
(as pharmacokinetic 
booster)
CYP3A4 substrates

Potent CYP3A4 inhibition
Modest CYP3A4 induction
Modest CYP2D6 inhibition
CYP2C9 induction

Psychotropic drug levels 
increased:
alprazolam, buspirone, 
diazepam, oral 
midazolam, quetiapine, 
carbamazepine, 
flurazepam, pimozide, 
parenteral midazolam, 
trazodone, phenytoin, 
phenobarbital, clozapine, 
lurasidone
Psychotropic drug levels 
decreased:
lamotrigine, valproic acid, 
methadone

SJW, carbamazepine, 
phenobarbital, phenytoin:
decreased indinavir and 
ritonavir levels

(Continued )



602 The Maudsley Prescribing Guidelines in Psychiatry

C
h

a
pt

er
 7

Table 7.26 (Continued )

Antiretroviral drug Effect on CYP enzyme(s)
Anticipated clinical effect 
on psychotropic drug(s)

Anticipated clinical effect 
of psychotropic drug(s) 
on antiretroviral drug

Lopinavir plus ritonavir
(as pharmacokinetic 
booster)
CYP3A4 substrates

Potent CYP3A4 inhibition
Modest CYP3A4 induction
Modest CYP2D6 inhibition
CYP2B6 induction
CYP2C9 induction
CYP2C19 induction

Psychotropic drug levels 
increased:
carbamazepine, 
phenobarbital, pimozide, 
oral midazolam, 
quetiapine, parenteral 
midazolam, trazodone, 
lurasidone
Psychotropic drug levels 
decreased:
bupropion, lamotrigine, 
valproate, methadone, 
phenytoin

SJW, carbamazepine, 
phenobarbital, phenytoin:
decreased lopinavir and 
ritonavir levels

Ritonavir
CYP3A4 substrate

Potent CYP3A4 inhibitor
Modest CYP3A4 inducer
Modest CYP2D6 inhibitor
CYP2C9 inhibitor
CYP2C9 inducer
CYP2C19 inhibitor
CYP2B6 inhibitor

Psychotropic drug levels 
increased:
alprazolam, buprenorphine, 
buspirone, diazepam, oral 
midazolam, quetiapine, 
carbamazepine, 
flurazepam, pimozide, 
parenteral midazolam, 
trazodone, zolpidem, 
amitriptyline, amfetamine, 
clozapine, fluoxetine, 
haloperidol, imipramine, 
nortriptyline, paroxetine, 
risperidone, sertraline, 
lurasidone
Psychotropic drug levels 
decreased:
lamotrigine, phenytoin, 
valproic acid, bupropion, 
methadone

SJW:
decreased ritonavir levels

Saquinavir plus ritonavir 
(as pharmacokinetic 
booster)
CYP3A4 substrates

Potent CYP3A4 inhibition
Modest CYP3A4 induction
Modest CYP2D6 inhibition

Psychotropic drug levels 
increased:
alprazolam, clozapine, 
diazepam, flurazepam, 
haloperidol, parenteral 
midazolam, 
phenothiazines, 
pimozide, oral 
midazolam, trazodone, 
TCAs, lurasidone
Psychotropic drug levels 
decreased:
methadone

SJW, carbamazepine, 
phenobarbital, phenytoin:
decreased saquinavir levels
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Table 7.26 (Continued )

Antiretroviral drug Effect on CYP enzyme(s)
Anticipated clinical effect 
on psychotropic drug(s)

Anticipated clinical effect 
of psychotropic drug(s) 
on antiretroviral drug

Tipranavir plus ritonavir 
(as pharmacokinetic 
booster)
CYP3A4 substrates

Potent CYP3A4 inhibition
Modest CYP3A4 induction
Modest CYP2D6 inhibition
CYP 1A2, CYP2C9 and 
CYP2C19, inhibition
CYP1A2 and to a much 
lesser extent, CYP2C9 
induction

Psychotropic drug levels 
increased:
carbamazepine, pimozide, 
oral midazolam, 
quetiapine, sertindole, 
parenteral midazolam, 
trazodone, lurasidone
Psychotropic drug levels 
decreased:
methadone, buprenorphine, 
bupropion

SJW, carbamazepine, 
phenobarbital, phenytoin:
decreased tipranavir and 
ritonavir levels

Non-nucleoside reverse transcriptase inhibitors

Efavirenz
CYP3A4 substrate

CYP3A4 inducer and to a 
much lesser extent, 
CYP3A4 inhibitor
CYP2C19 inhibitor
CYP2B6 inhibitor

Psychotropic drug levels 
increased:
lorazepam, midazolam, 
pimozide, lurasidone
Psychotropic drug levels 
decreased:
buprenorphine, 
carbamazepine, 
methadone, bupropion, 
sertraline

SJW, carbamazepine:
decreased efavirenz levels

Etravirine
CYP3A4 substrate
CYP2C9 substrate
CYP2C19 substrate

Weak CYP3A4 inducer
Weak CYP2C9 inhibitor
Weak CYP2C19 inhibitor

Psychotropic drug levels 
increased:
diazepam

Carbamazepine, 
phenobarbital, phenytoin, 
SJW:
decreased etravirine levels

Nevirapine
CYP3A4 substrate

CYP3A4 inducer
?CYP2B6 inducer

Psychotropic drug levels 
decreased:
methadone

SJW:
decreased nevirapine levels

Rilpivirine
CYP3A4 substrate

Nil activity of clinical 
relevance

Psychotropic drug levels 
decreased:
methadone

SJW, carbamazepine, 
oxcarbazepine, 
phenobarbital, phenytoin:
decreased rilpivirine levels

Nucleoside and nucleotide reverse transcriptase inhibitors

Abacavir Nil activity of clinical 
relevance

Levels decreased:
methadone

Phenobarbital, phenytoin:
decreased abacavir levels

Zidovudine Methadone, valproic acid:
increased zidovudine levels.

Didanosine Nil activity of clinical 
relevance

Emtricitabine Nil activity of clinical 
relevance

Stavudine Nil activity of clinical 
relevance

(Continued )
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Refer to the section on ‘Cytochrome P450 (CYP) substrates, inhibitors and/or inducers’ 
in this chapter to determine other potential drug–drug interactions.

Table 7.27 summarises the adverse psychiatric effects of antiretroviral drugs.
Notes:

 ■ The enzyme-modulating effect of ritonavir is dose-dependent. Anticipated drug–drug 
interactions may be more significant when ritonavir is used as an antiretroviral agent. 
When ritonavir is used as a ‘pharmacokinetic booster’ the details of potential drug–
drug interactions with both ritonavir and the relevant protease inhibitor need to be 
considered.

 ■ In clinical practice, all protease inhibitors are co-prescribed with ritonavir (used as a 
pharmacokinetic booster).

 ■ Potential pharmacodynamic interactions are shown in Table 7.28.
 ■ Use http://www.hiv-druginteractions.org/Interactions.aspx for information about 
 individual drug–drug interactions involving psychotropic drugs with antiretroviral 
drugs.

Table 7.26 (Continued )

Antiretroviral drug Effect on CYP enzyme(s)
Anticipated clinical effect 
on psychotropic drug(s)

Anticipated clinical effect 
of psychotropic drug(s) 
on antiretroviral drug

Tenofovir Nil activity of clinical 
relevance

Lamivudine Nil activity of clinical 
relevance

Fusion inhibitor

Enfuvirtide Nil activity of clinical 
relevance

Entry/integrase inhibitors

Maraviroc
CYP3A4 substrate

?CYP2D6 inhibitor SJW:
decreased maraviroc levels

Raltegravir Nil activity of clinical 
relevance

Elvitegravir
CYP3A4 substrate

Modest CYP2C9,  
CYP1A2, CYP2C19, 
CYP3A, CYP2B6 and 
CYP2C8 induction

Psychotropic drug levels 
increased:
buprenorphine

SJW, carbamazepine, 
phenobarbital, 
phenytoin:
decreased elvitegravir  
levels

Dolutegravir
CYP3A4 substrate

SJW, carbamazepine, 
oxcarbazepine, 
phenobarbital,  
phenytoin:
decreased dolutegravir 
levels

http://www.hiv-druginteractions.org/Interactions.aspx


Use of psychotropic drugs in special patient groups 605

C
h

a
pt

er
 7

Table 7.27 Adverse psychiatric effects of antiretroviral drugs

Adverse psychiatric effect Implicated antiretroviral drug(s)

Abnormal dreams Atazanavir, efavirenz, emtricitabine, etravirine, lopinavir, raltegravir, 
ritonavir, stavudine, darunavir, rilpivirine, dolutegravir

Agitation Efavirenz

Amnesia Raltegravir

Anxiety Atazanavir, efavirenz, enfurvirtide, etravirine, lopinavir, raltegravir, 
ritonavir, stavudine, zidovudine, darunavir

Delusions/‘psychosis-like behaviour’ Efavirenz

Depression Atazanavir, maraviroc, raltegravir, stavudine, zidovudine, darunavir, 
efavirenz, rilpivirine, elvitegravir

Disorientation Atazanavir, darunavir, etravirine

Fatal suicide Efavirenz

Hypersomnia Etravirine, raltegravir

Insomnia Atazanavir, efavirenz, emtricitabine, etravirine, indinavir, lamivudine, 
maraviroc, lopinavir, raltegravir, ritonavir, stavudine, tipranavir, zidovudine, 
darunavir, rilpivirine, dolutegravir, elvitegravir

Irritability Enfurvirtide

Mania Efavirenz

Nightmare Enfurvirtide, etravirine, raltegravir, darunavir

Panic attack Raltegravir

Reduced libido Lopinavir, saquinavir, darunavir

Severe/major depression Efavirenz, raltegravir

Somnolence Efavirenz, etravirine, raltegravir, ritonavir, stavudine, zidovudine darunavir, 
saquinavir, tipranivir, rilpivirine, elvitegravir

Suicidal ideation Efavirenz, raltegravir, elvitegravir29

Suicide attempt Efavirenz, raltegravir, elvitegravir29

‘Abnormal thinking’ Stavudine, efavirenz

‘Cognitive disorder’ Raltegravir

‘Confusional state’ Raltegravir, darunavir, etravirine

‘Disturbance in concentration’/ 
‘disturbance in attention’

Enfurvirtide, etravirine, raltegravir, ritonavir

‘Emotional lability’ Stavudine, efavirenz

‘Impaired concentration’ Efavirenz

‘Memory impairment’ Raltegravir

‘Sleep disorder’ Atazanavir, etravirine, raltegravir, saquinavir, tipranavir, darunavir, rilpivirine

*In patients with a pre-existing history of psychiatric illness.
All data derived from SPCs, accessed May 2014.
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Reference
http://www.medicines.org.uk/emc/

Table 7.28 Potential pharmacodynamic interactions with HIV drugs

Potential adverse effect Implicated antiretroviral drug(s) Implications for psychotropic prescribing

Seizure(s) Efavirenz, etravirine, lopinavir, 
darunavir, maraviroc, ritonavir, 
zidovudine, saquinavir

May increase seizure risk associated with 
certain psychotropic drugs

Metabolic abnormalities such 
as hypertriglyceridaemia, 
hypercholesterolaemia, insulin 
resistance, hyperglycaemia and 
hyperlactataemia

All combination antiretroviral 
therapy

May compound risk of metabolic adverse 
effects associated with certain psychotropic 
drugs

ECG changes Atazanavir, lopinavir, ritonavir, 
saquinavir, darunavir

May increase risk of arrhythmias associated 
with certain psychotropic drugs

Raised creatine kinase (CK) Emtricitabine, raltegravir May be important to acknowledge 
associated link if diagnosis of NMS is being 
considered

ECG, electrocardiogram; NMS, neuroleptic malignant syndrome.

http://www.medicines.org.uk/emc/
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Eating disorders

Eating disorders are increasingly common, especially in children and adolescents. 
Lifetime prevalence is 0.6% for anorexia nervosa, 1% for bulimia and 3% for binge 
eating disorder (rates for women are about three times higher than men).1 There are 
many similarities between the different types of eating disorders and patients often 
traverse diagnoses, which can complicate treatment.2 Other psychiatric conditions (par-
ticularly anxiety, depression and obsessive compulsive disorder) often coexist with eat-
ing disorders and this may in part explain the benefit seen with medication.

Anorexia nervosa carries considerable risk of mortality or serious physical morbidity. 
Patients may present with multiple physical conditions including amenorrhoea, muscle 
wasting, electrolyte abnormalities, cardiovascular complications and osteoporosis. Patients 
who purge through vomiting are at high risk of loss of tooth enamel, gastro-oesophageal 
erosion and dehydration.2 Other modes of purging include laxative and diuretic misuse.

Any medicine prescribed should be accompanied by close monitoring to check for 
possible adverse reactions.

Anorexia nervosa

General guidance

There are few controlled trials to guide treatment with medicines for anorexia nervosa. 
Prompt weight restoration to a safe weight, family therapy and structured psychother-
apy are the main interventions.3,4 The aim of (physical) treatment is to improve nutri-
tional health through re-feeding, with very limited evidence for the use of any 
pharmacological interventions other than those prescribed to correct metabolic defi-
ciencies. Medicines may be used to treat co-morbid conditions,3 but have a very limited 
role in weight restoration.5 Olanzapine is the only one shown conclusively to have any 
effect on weight restoration in anorexia nervosa,6–8 while early data for quetiapine were 
encouraging9 but were not replicated in a more recent RCT.10

Dronabinol, a synthetic cannabinoid agonist, may induce slight weight gain11 but 
remains an experimental treatment. The use of medicines to restore weight in anorexia 
nervosa is controversial, Behavioural interventions which have been shown to have a 
more long lasting effect are preferred.

Healthcare professionals should be aware of the risk of medicines that prolong the 
QT interval. All patients with a diagnosis of anorexia nervosa 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. ECG monitoring should be undertaken if the prescription of 
any medicine that may compromise cardiac functioning is essential.3

Physical aspects

Vitamins and minerals
Treatment with a multivitamin/multimineral supplement in oral form is recommended 
during both inpatient and outpatient weight restoration3 (in the UK, Forceval or 
Sanatogen Gold one capsule daily may be used).
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Electrolytes
Electrolyte disturbances (e.g. hypokalaemia) may develop slowly over time and may be 
asymptomatic and resolve with re-feeding. Hypophosphataemia may also be precipi-
tated by re-feeding. Rapid correction may be hazardous. Oral supplementation is there-
fore used to prevent serious sequelae rather than simply to restore normal levels. If 
supplements are used, urea and electrolytes, HCO3, Ca, P and Mg need to be monitored 
and an ECG needs to be performed.12

Osteoporosis
Bone loss is a serious complication of anorexia with serious consequences. Hormonal 
treatment using oestrogen or dehydroepiandrosterone (DHEA) does not have a positive 
impact on bone density and oestrogen is not recommended in children and adolescents 
due to the risk of premature fusion of the bones.3 Antipsychotics that raise prolactin 
levels can further increase the risk of bone loss and osteoporosis. Bisphosphonates are 
not generally recommended for women with anorexia nervosa due to the lack of data 
about both the benefits and also safety; they are not licensed for use in pre-menopausal 
girls.

Psychiatric aspects

Acute illness: antidepressants
A Cochrane review found no evidence from four placebo-controlled trials that 
antidepressants improved weight gain, eating disorder or associated psychopa-
thology.13 It has been suggested that neurochemical abnormalities in starvation 
may partially explain this non-response.13 Co-prescribing nutritional supplemen-
tation (including tryptophan) with fluoxetine has not been shown to increase 
efficacy.14

Other psychotropic medicines
Antipsychotics (e.g. olanzapine), minor tranquilisers or antihistamines (e.g. promethaz-
ine) are often used to reduce the high levels of anxiety associated with anorexia nervosa 
but they are not usually recommended for the promotion of weight gain.3 Case reports 
and retrospective studies have suggested that olanzapine may reduce agitation (and 
possibly improve weight gain).15,16 One RCT7 showed that 87.5% of patients given 
olanzapine achieved weight restoration (55.6% placebo). Quetiapine may improve psy-
chological symptoms but there are few data.9 Only prolactin-sparing antipsychotics 
should be considered. Many other medications5 have been investigated in small pla-
cebo-controlled trials of varying quality and success, these include zinc,17 naltrexone18 
and cyproheptadine.19

Relapse prevention

There is evidence from one small trial that fluoxetine may be useful in improving out-
come and preventing relapse of patients with anorexia nervosa after weight restora-
tion.20 Other studies have found no benefit.13,21 SSRIs can, albeit very rarely, elevate 
prolactin, so caution is required.
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Co-morbid disorders

Antidepressants are often used to treat co-morbid major depressive disorder and obses-
sive compulsive disorder. However, caution should be used as these conditions may 
resolve with weight gain alone.3

Bulimia nervosa and binge eating disorder

Psychological interventions should be considered first-line for bulimia.22 Adults with 
bulimia nervosa and binge eating disorder (BED) may be offered a trial of an antide-
pressant. SSRIs (specifically fluoxetine23–24) are the antidepressant of first choice. The 
effective dose of fluoxetine is 60 mg daily.26 Patients should be informed that this can 
reduce the frequency of binge eating and purging but long-term effects are unknown.3 
Early response (at 3 weeks) is a strong predictor of response overall.27

Antidepressants may be used for the treatment of bulimia nervosa 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 bulimia nervosa.3

There is some reasonable evidence that topiramate reduces frequency of binge-eating28 
and limited evidence for the usefulness of bupropion29, duloxetine,30 lamotrigine,31 
 zonisamide,32,33 acamprosate34 and sodium oxybate.35

Other atypical eating disorders

There have been no studies of the use of medicines to treat atypical eating disorders 
other than anorexia nervosa, bulimia nervosa and BED.3,36 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 considers 
 following the guidance of the eating disorder that mostly resembles the individual 
patient’s eating disorder.3 See Box 7.11.

Box 7.11 Summary of NICE guidance on eating disorders3 

Anorexia nervosa
 ■ Psychological interventions are the treatments of choice and should be accompanied by 
monitoring of the patient’s physical state.

 ■ No pharmacological intervention is recommended. A range of medicines may be used in the 
treatment of co-morbid conditions.

Bulimia nervosa
 ■ An evidence-based self-help programme or cognitive behaviour therapy for bulimia nervosa 
should be the first choice of treatment.

 ■ A trial of fluoxetine may be offered as an alternative or additional first step.

Binge eating disorder
 ■ An evidence based self-help programme of cognitive behavioural therapy for binge eating 
disorder should be the first choice of treatment.

 ■ A trial of an SSRI can be considered as an alternative or additional first step.

Although this guidance is 10 years old, updates of literature reviews have not yet given NICE cause to change 
its advice.37
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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.

The clinical practice of rapid tranquillisation (RT) is used when appropriate psycho-
logical and behavioural approaches have failed to de-escalate acutely disturbed behav-
iour. It is, essentially, a treatment of last resort. Patients who require 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 evidence base with respect to the efficacy 
and tolerability of pharmacological strategies is growing. Recommendations, however, 
remain based partly on research data, partly on theoretical considerations and partly on 
clinical experience.

Several studies supporting the efficacy of oral SGAs have been published.1–4 The level 
of behavioural disturbance exhibited by the patients in these studies was moderate at 
most, and all subjects accepted oral treatment (this degree of compliance would be 
unusual in clinical practice). Note too that patients recruited to these studies received 
the SGA as antipsychotic monotherapy. The efficacy and safety of adding a second 
antipsychotic as ‘prn’ has not been explicitly tested in formal RCTs.

The efficacy of inhaled loxapine (in behavioural disturbance that is moderate in 
severity) is also supported by RCTs;5,6 note that use of this preparation requires the co-
operation of the patient, and that bronchospasm is an established side-effect.

Larger, placebo-controlled RCTs support the efficacy of IM preparations of olanzap-
ine, 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.7 Again, the level of behavioural disturbance in these studies was 
moderate at most.

Five large RCTs have investigated the effectiveness of parenteral medication in ‘real-
life’ acutely disturbed patients.

 ■ 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.8

 ■ IM midazolam 7.5–15 mg was more rapidly sedating than a combination of haloperi-
dol 5–10 mg and promethazine 50 mg (TREC 1).9

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

 ■ A combination of haloperidol 5–10 mg and promethazine 50 mg was more effective 
and better tolerated than haloperidol 5–10 mg alone (TREC 3).11

 ■ A combination of haloperidol 10 mg and promethazine 25–50 mg was more effective 
than lorazepam 4 mg (TREC 2).12

Note that TREC 311 found IM haloperidol alone to be poorly tolerated; 6% of patients 
had an acute dystonic reaction. Cochrane concludes 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.13 However 
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NICE considers the evidence relating to the use of promethazine for this purpose to be 
inconclusive.14

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 faring considerably better.15 Acute extrapyramidal 
symptoms may adversely affect longer-term compliance.16 In addition, the SPC for 
haloperidol requires a pre-treatment ECG17,18 and recommends that concomitant 
antipsychotics are not prescribed. The mean increase in QTc after 10 mg IM haloperi-
dol has been administered has been reported to be 15 ms but the range is wide.19 Note 
that promethazine may inhibit the metabolism of haloperidol;20 a pharmacokinetic 
interaction that is potentially clinically significant given the potential of haloperidol to 
prolong QTc. While this is unlikely to be problematic if a single dose is administered, 
repeat dosing may confer risk.

A large observational study supports the efficacy and tolerability of IM olanzapine in 
clinical emergencies (where disturbance was severe).21

In an acute psychiatric setting, high dose sedation (defined as a dose of more than 
10 mg of haloperidol, droperidol or midazolam in routine clinical practice) was not 
more effective than lower doses but was associated with more adverse effects (hypoten-
sion and oxygen desaturation).22 Consistent with this, a small RCT supports the effi-
cacy of low dose haloperidol, although both efficacy and tolerability were superior 
when midazolam was co-prescribed.23 These data support the use of standard doses in 
clinical emergencies.

A small observational study supports the effectiveness of buccal midazolam in a psy-
chiatric intensive care unit (PICU) setting.24 Parenteral administration of midazolam, 
particularly in higher doses, may cause over-sedation accompanied by respiratory 
depression.25 Lorazepam IM is an established treatment and TREC 212 supports its 
efficacy, although combining all results from the TREC studies suggests midazolam 
7.5–15 mg is probably more effective. Cochrane supports the efficacy of benzodiaz-
epines when used alone and concludes that there is no advantage of benzodiazepine-
antipsychotic combinations over benzodiazepines alone.26

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 observational 
study of IV sedation in patients intoxicated with alcohol found that combination treatment 
(most commonly haloperidol 5 mg and lorazepam 2 mg) was more effective and reduced 
the need for subsequent sedation than either drug given alone.27 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 (PCP) consumption, reported that haloperidol 
was effective and well tolerated (one case each of mild hypotension and mild hypoxia).28

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 inter-
ventions (de-escalation, time out, seclusion29), increased nursing levels, transfer of the 
patient to a PICU 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 observations after RT is 
essential. Note that RT is often viewed as punitive by patients. There is little research 
into the patient experience of RT.
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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 regimes 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.

Table 7.29 outlines the interventions to use in an emergency situation. Remedial meas-
ures are shown in Table 7.30. Box 7.12 describes physical monitoring requirements in 
RT; Box 7.13 the use of flumazenil; and Box 7.14 shows guidelines for the use of zuclo-
penthixol acetate.

Table 7.29 Recommended interventions for patients showing acutely disturbed or violent behaviour

Step Intervention Comment

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

2 Offer oral treatment
If the patient is prescribed a regular 
antipsychotic, lorazepam 1–2 mg alone 
avoids the risks associated with combining 
antipsychotics
Repeat after 45–60 minutes
Monotherapy with buccal midazolam, 
10–20 mg may avoid the need for IM 
treatment
Note that this preparation is unlicensed
Go to step 3 if two doses fail or sooner if 
the patient is placing themselves or others 
at significant risk

An oral antipsychotic is an option in patients not already taking 
a regular oral or depot antipsychotic

 ■ Quetiapine 50–100 mg
 ■ Olanzapine 10 mg or
 ■ Risperidone 1–2 mg or
 ■ Haloperidol 5 mg (best with promethazine 25 mg)

Note that the SPC for haloperidol recommends:
 ■ Avoid concomitant antipsychotics
 ■ A pre-treatment ECG

3 Consider IM treatment
Lorazepam 2 mga,b

Promethazine 50 mgc

Olanzapine 10 mgd

Aripiprazole 9.75 mg

Haloperidol 5 mg

Repeat after 30–60 minutes if insufficient 
effect

Have flumazenil to hand in case of benzodiazepine-induced 
respiratory depression
IM promethazine is a useful option in a benzodiazepine-
tolerant patient
IM olanzapine should NOT be combined with an IM 
benzodiazepine, particularly if alcohol has been consumed30

Less hypotension than olanzapine, but possibly less 
effective3,7,31

Haloperidol should be the last drug considered
 ■ The incidence of acute dystonia is high; combine with IM 
promethazine and ensure IM procyclidine is available

 ■ The SPC recommends a pre-treatment ECG

(Continued )
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Table 7.29 (Continued )

Step Intervention Comment

4 Consider IV treatment
Diazepam 10 mg over at least 5 minutesb,e

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

5 Seek advice from a senior psychiatrist or 
senior clinical pharmacistf

a Carefully check administration instructions, which differ between manufacturers. With respect to Ativan (the 
most commonly used preparation), mix lorazepam 1:1 with water for injections before injecting. Some centres use 
2–4 mg. An alternative is midazolam 7.5–15 mg. The risk of respiratory depression is dose-related with both 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.32

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 100 mg/day. Wait 1–2 hours after injection to assess response.  
Note that promethazine alone has been reported, albeit very rarely, to cause NMS33 although it is an extremely 
weak dopamine antagonist. Note 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 Diazemuls to avoid injection site reactions. 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. Note also that IV doses can be repeated after only 
5–10 minutes if no effect is observed.
f Options at this point are limited. IM amylobarbitone and paraldehyde have been used in the past but are used now 
only extremely rarely. ECT is probably a better option. Behavioural disturbance secondary to the use of illicit drugs 
can be very difficult to manage. Time and supportive care may be safer than administering more sedative 
medication.

Box 7.12 Rapid tranquillisation: physical monitoring

After any parenteral drug administration, monitor as follows:

 ■ temperature
 ■ pulse
 ■ blood pressure
 ■ respiratory rate

every 10 minutes for 1 hour, and then half-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, hypotension, over-sedation and 
general physical wellbeing.

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 antipsy-
chotics are given, especially when higher doses are used.34,35 Hypokalaemia, stress and agitation 
place the patient at risk of cardiac arrhythmia36 (see section on ‘QT prolongation’ in Chapter 2). 
ECG monitoring is formally recommended for all patients who receive haloperidol.
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Table 7.30 Remedial measures in rapid tranquillisation

Problem Remedial measures

Acute dystonia (including Give procyclidine 5–10 mg IM or IV
oculogyric crises)

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

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

Give flumazenil if benzodiazepine-induced respiratory 
depression suspected

If induced by any other sedative agent: transfer to a 
medical bed and ventilate mechanically

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

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

Have patient lie flat, tilt bed towards head.  
Monitor closely

Increased temperature Withold antipsychotics (risk of NMS and perhaps 
arrhythmia). Check creatinine kinase urgently

IM, intramuscular; IV, intravenous; NMS, neuroleptic malignant syndrome.

Box 7.13 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: 200 μg intravenously over 15 seconds – if required level 

of consciousness not achieved after 60 seconds, then, subsequent 
dose: 100 μg over 10 seconds.

Time before dose can be repeated 60 seconds.
Maximum dose 1 mg in 24 hours (one initial dose and eight subsequent doses).
Side-effects Patients may become agitated, anxious or fearful on awakening.

Seizures may occur in regular benzodiazepine users.
Management Side-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 due to some other cause.
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Box 7.14 Guidelines for the use of Clopixol Acuphase (zuclopenthixol acetate)

Acuphase should be used only after an acutely psychotic patient has required 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.

Acuphase 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.

Acuphase should never be administered:
 ■ in an attempt to ‘hasten’ the antipsychotic effect of other antipsychotic therapy
 ■ for rapid tranquillisation (onset of effect is too slow)
 ■ at the same time as other parenteral antipsychotics or benzodiazepines (may lead to over- 
sedation which is difficult to reverse)

 ■ as a ‘test dose’ for zuclopenthixol decanoate depot
 ■ to a patient who is physically resistant (risk of intravasation and oil embolus).

Acuphase should never be used for, or in, the following:
 ■ patients who accept oral medication
 ■ patients who are neuroleptic-naïve
 ■ patients who are sensitive to EPS
 ■ patients who are unconscious
 ■ patients who are pregnant
 ■ those with hepatic or renal impairment
 ■ those with cardiac disease.

Onset and duration of action
Sedative effects usually begin to be seen 2 hours after injection and peak after 12 hours. The 
effects may last for up to 72 hours. Note: Acuphase has no place in rapid tranquillisation: its 
action is not rapid. Cochrane concludes that Acuphase has no advantages over other options 
in the immediate management of an episode of behavioural disturbance but that patients who 
receive this preparation may need fewer subsequent injections in the medium term (7 days).37

Dose
Acuphase should be given in a dose of 50–150 mg (note there is no evidence to support any 
advantage of higher over lower doses),37 up to a maximum of 400 mg over a 2-week period. This 
maximum duration ensures that a treatment plan is put in place. It does not indicate that there are 
known harmful effects from more prolonged administration, although such use should be very 
exceptional. There is no such thing as a ‘course of Acuphase’. The patient should be assessed 
before each administration.

Injections should be spaced at least 24 hours apart.

Note: zuclopenthixol acetate was formerly widely misused as a sort of ‘chemical straitjacket’. In reality it is a 
potentially toxic preparation with very little published information to support its use.37
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Borderline personality disorder

Borderline personality disorder (BPD) is common in psychiatric settings with a reported 
prevalence of up to 20%.2 In BPD, co-morbid depression, anxiety spectrum disorders 
and bipolar illness occur more frequently than would be expected by chance associa-
tion alone, and the lifetime risk of having at least one co-morbid mental disorder 
approaches 100%.3 The suicide rate in BPD is similar to that seen in affective dis orders 
and schizophrenia.4,5

Although it is classified as a personality disorder, several ‘symptoms’ of BPD may 
intuitively be expected to respond to drug treatment. These include affective instability, 
transient stress-related psychotic symptoms, suicidal and self-harming behaviours, and 
impulsivity.5 A high proportion of people with BPD are prescribed psychotropic 
drugs.3,6,7 The prevalence of prescribing of antipsychotics, antidepressants and mood 
stabilisers in those with borderline personality disorder as a sole psychiatric diagnosis 
is not notably different than in those with borderline personality disorder and a co-
morbid diagnosis of schizophrenia, depression or bipolar disorder respectively7. No 
drug is specifically licensed for the treatment of BPD.

NICE1 recommend that:

 ■ drug treatment should not be used routinely for borderline personality disorder or for 
the individual symptoms or behaviour associated with the disorder (for example, 
repeated self-harm, marked emotional instability, risk-taking behaviour and transient 
psychotic symptoms

 ■ drug treatment may be considered in the overall treatment of co-morbid conditions
 ■ short-term use of sedative medication may be considered as part of the overall treat-
ment plan for people with borderline personality disorder in a crisis. The duration of 
treatment should be agreed with them but should be no longer than one week.

Since the publication of the NICE guideline for BPD, two further independent system-
atic reviews have been published.8,9 Essentially the same studies were considered in all 
three reviews and where numerical data were combined in meta-analyses the results of 
these analyses were similar across all three systematic reviews. In addition, all noted 
that the majority of studies of drug treatment in BPD last for only 6 weeks and that the 
large number of different outcome measures that were used made it difficult to evaluate 
and compare studies.

NICE considered that the data were not robust enough to be the basis for recom-
mendations to the NHS while the other two reviews concluded that some of the analy-
ses showed promising results and that these were sufficiently cogent to inform clinical 
practice.

Antipsychotics

Open studies have found benefit for a number of first and second-generation antipsychot-
ics over a wide range of symptoms. In contrast, placebo-controlled RCTs generally show 
more modest benefits for active drug over placebo. The symptoms/symptom clusters 
that  may respond are affect dysregulation, impulsivity and cognitive-perceptual 
 symptoms.8–10 Open studies report reductions in aggression and self-harming behaviour 
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with clozapine11–13 and clozapine has been shown to have an anti-aggressive effect in 
people with schizophrenia.14 A recent RCT showed clinically significant efficacy for que-
tiapine 150 mg/day.15 Antipsychotic medications are associated with a wide range of 
adverse effects (see Chapter 2).

Antidepressants

Several open studies have found that SSRIs reduce impulsivity and aggression in BPD, 
but these findings have not been replicated in RCTs. It can be concluded with reason-
able certainty that there is no robust evidence to support the use of antidepressants in 
treating depressed mood or impulsivity in people with BPD.8,9

Mood stabilisers

Up to a half of people with BPD may also have a bipolar spectrum disorder16 and mood 
stabilisers are commonly prescribed.3 There is some evidence that mood stabilisers 
reduce impulsivity, anger, and affect dysregulation in people with BPD.8,9 Lithium is 
licensed for the control of aggressive behaviour or intentional self-harm.17 A large RCT 
of lamotrigine is currently recruiting in the UK.18

Management of crisis

Drug treatments are often used during periods of crisis when ‘symptoms’ can be severe, 
distressing and potentially life-threatening. By their very nature, these symptoms can be 
expected to wax and wane.4 Drug therapy may then be required intermittently. 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.

NICE1 recommend that during periods of crisis, time-limited treatment with a seda-
tive drug may be helpful. Anticipated side-effect profile and potential toxicity in over-
dose should guide choice. For example, benzodiazepines (particularly short-acting 
drugs) can cause disinhibition in this group of patients,19 potentially compounding 
problems; sedative antipsychotics can cause EPS and/or considerable weight gain (see 
section on ‘Antipsychotics and weight gain’ in Chapter 2), and tricyclic antidepres-
sants are particularly toxic in overdose (see section on ‘Psychotropics in overdose’ in 
Chapter 8). A sedative antihistamine such as promethazine is quite well tolerated and 
may be a helpful short-term treatment when used as part of a co-ordinated care plan. 
Its adverse effects (dry mouth, constipation) and lack of clear anxiolytic effects may 
militate against longer term use.
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Learning disabilities

General considerations1

Prescribing psychotropic medications for people with learning disabilities (LD) is a chal-
lenging and controversial area of psychiatric practice.2,3 There are concerns that psycho-
tropic drugs of all kinds (antipsychotics, antidepressants, benzodiazepines, both regular 
and as required, and anticonvulsants as mood stabilisers) are overprescribed with poor 
review and assessment of their benefit.

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 impairment) 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 co-morbid 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 in this regard.

Mental illness may initially present in unusual ways, e.g. depression as self-injurious 
behaviour, persecutory ideation as complaints of being ‘picked on’. Conversely, behav-
iours such as self-talk may be normal in some individuals but mistakenly identified as 
psychosis. In general, diagnosis becomes increasingly complex with severity of disabil-
ity and associated communication impairment.

Co-morbid 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 dis-
orders and psychosis-like episodes that may not meet criteria for schizophrenia but 
nonetheless require treatment. Autistic traits are common amongst patients using 
LD services.

Key practice areas

Capacity and consent: it is uncommon for patients in LD services (who often represent 
a sub-population of those identified with special educational needs in childhood) to 
have sufficient understanding of their treatment in order to be able to make truly 
informed decisions, and there is inevitably an increased onus on the clinician to bear the 
weight of decision-making. Decision-making capacity, depending on the severity of 
intellectual impairment, may be improved through appropriate verbal and written com-
munication. The involvement of carers in this process is generally essential.

Physical co-morbidity, especially epilepsy: epilepsy is over-represented in LD popula-
tions, becoming more prevalent as severity increases with approximately one third of 
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Table 7.31 Current and historically-used medications for behaviour disorder

Drug class Clinical applications Notes

Antipsychotics5 Used across a broad 
range of behavioural 
disturbances. Most 
consistently useful for 
aggression and irritability

The most widely used yet most controversial medication 
for behavioural problems.6,7 Although a recent RCT8 cast doubt 
on their efficacy 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 show 
re-emergence of problem behaviours
Before the advent of atypicals the best evidence was for 
haloperidol9 in the context of autism and for zuclopenthixol for 
behavioural disturbance10

The best evidence is for risperidone11,12 at low dose (0.5–2 mg) 
for aggression and mood instability (now licensed for 
short-term use), particularly with associated autism though in 
non-autistic cases also. Aripiprazole has a FDA licence for 
behavioural disturbance in young people with autism13,14

Some evidence to support olanzapine15 and case reports of 
clozapine16 for very severe cases of aggression though not widely 
used and unlikely to emerge outside highly specialist (inpatient) 
settings
Results for quetiapine are modest at best17

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 recent Cochrane Review pessimistic18 
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 in adults. 
Note quality of trials poor and effects may be exaggerated by 
use in less severe cases.19 Caution needed because of the risk of 
precipitation of hypomania in this population.20 Also major 
concerns about overprescribing

Anticonvulsants21 Aggression and  
self-injury

Some uncontrolled studies supporting sodium valproate22 in 
LD populations though evidence not strong and research 
findings contradictory in this population. However, remains best 
supported of the anticonvulsants for mood lability and 
aggression partly because of positive studies in the non-LD 
groups23

Limited studies of lamotrigine, mostly in children, suggest no 
effect, at least in autism and in the absence of affective 
instability17

Data for carbamazepine also unconvincing, but it is still widely 
used24
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affected individuals developing a seizure disorder by early adulthood. Special considera-
tion is needed when considering the use of medications that may lower seizure threshold.

Assessment of care environments: behavioural and emotional disturbance may some-
times 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, (for example, simple 
ABC or sleep charts) can be very helpful to the clinician in making judgements about rec-
ommending medication. If medication is used in a care home, staff may need special educa-
tion in its use and anticipated side-effects and, for ‘as required’ medications, clear guidelines 
for its use. This may make it difficult to initiate certain treatments in the community.

Side-effect sensitivity: it is widely thought that people with LD are especially sensitive 
to side-effects of psychotropics and more at risk of long-term effects such as the meta-
bolic syndrome, however this is not supported by study evidence. It is good practice to 
start at lower doses and increase more slowly than might be usual in general psychiatric 
practice. Notable side 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 clozapine and other 
antipsychotics) and worsening of cognitive function with anticholinergic medications 
(see section on ‘Prescribing in dementia’ in this chapter).

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. In 
studies where it has been possible to infer severity of challenging behaviour treatment, 
response is generally associated with more severe problems at baseline.

Table 7.31 shows current and historically-used medications for behaviour disorder in 
people with learning disabilities.

Drug class Clinical applications Notes

Lithium25 Licensed for the 
treatment of self-injurious 
behaviour  
and aggression

Some RCT evidence26 for LD but no studies in this population for 
many years, although there has been one more recent positive RCT 
for aggression in adolescents without developmental impairment.27 
Experience suggests lithium can be very helpful in individual cases 
where other treatments have failed and is possibly underused 
though side-effects can be problematic. Perhaps best considered 
where there is a sub-syndromal or nonspecific ‘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 learning disability and that the diagnosis is easily missed

Naltrexone28 Has been used for severe 
self-injurious behaviour29

Evidence not strong and results are inconsistent. Use may still be 
an option in severe and intractable cases

FDA, Food and Drug Administration; LD, learning disability; OCD, obsessive compulsive disorder; RCT, randomised 
controlled trial; SSRI, selective serotonin reuptake inhibitor.

Table 7.31 (Continued )
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Delirium

Delirium is a common neuropsychiatric condition that presents in medical and surgical 
settings and is known by various names including organic brain syndrome, intensive 
care psychosis and acute confusional state.1

Diagnostic criteria for delirium2

 ■ Disturbance of consciousness (reduced clarity of awareness of the environment) with 
reduced ability to focus, sustain or shift attention.

 ■ A change in cognition (such as memory deficit, disorientation, language disturbance or 
perceptual disturbance) not better explained by a pre-existing or evolving dementia.

 ■ The disturbance develops over a short period of time (usually hours to days) and 
tends to fluctuate over the course of the day.

 ■ There is often evidence from the history, physical examination or laboratory findings 
that the disturbance is due to concomitant medications, a medical condition, sub-
stance intoxication or substance withdrawal.

Tools for evaluation3

A brief cognitive assessment should be included in the examination of patients at risk 
of delirium. A standardised tool, the Confusion Assessment Method (CAM) is a brief, 
validated algorithm currently used to diagnose delirium. CAM relies on the presence 
of  acute onset of symptoms, fluctuating course, inattention and either disorganised 
thinking or an altered level of consciousness.

Clinical subtypes of delirium4–6

 ■ Hyperactive delirium: characterised by increased motor activity with agitation, 
 hallucinations and inappropriate behaviour.

 ■ Hypoactive delirium: characterised by reduced motor activity and lethargy (has a 
poorer prognosis).

 ■ Mixed delirium: features of both increased and reduced motor activity.

Prevalence

Delirium is present in 10% of hospitalised medical patients and a further 10–30% 
develop delirium after admission.4 Postoperative delirium occurs in 15–53% of patients 
and in 70–87% of those in intensive care.7

Risk factors

Delirium is almost invariably multifactorial and it is often inappropriate to isolate a 
single precipitant as the cause.4 The most important risk factors have consistently 
emerged as:4,5,8,9

 ■ prior cognitive impairment or dementia
 ■ older age (>65 years)
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 ■ multiple comorbidities
 ■ previous history of delirium, stroke, neurological disease, falls or gait disorder
 ■ psychoactive drug use
 ■ polypharmacy (>4 medications)
 ■ anticholinergic drug use.

Outcome

Patients with delirium have an increased length of hospital stay, increased mortality and 
increased risk of long-term institutional placement.1,5 Hospital mortality rates of 
patients with delirium range from 6% to 18% and are twice that of matched controls.5 
The one-year mortality rate associated with cases of delirium is 35–40%.7 Up to 60% 
of individuals suffer persistent cognitive impairment following delirium and these 
patients are also three times more likely to develop dementia.1,5

Management

Preventing delirium is the most effective strategy for reducing its frequency and compli-
cations.7 Delirium is a medical emergency and the identification and treatment of the 
underlying cause should be the first aim of management.10

Non-pharmacological or environmental support strategies should be instituted wher-
ever possible. These include, co-ordinating nursing care, preventing sensory deprivation 
and disorientation, and maintaining competence.5,11 Pharmacological treatment should 
be directed first at the underlying cause (if known) and then at the relief of specific 
symptoms of delirium.

The common errors in the pharmacological management of delirium are to use antipsy-
chotic medications in excessive doses, give them too late or to overuse benzodiazepines.4

General principles4,5,12–14

 ■ Keep the use of sedatives and antipsychotics to a minimum.
 ■ Use one drug at a time.
 ■ Tailor doses according to age, body size and degree of agitation.
 ■ Titrate doses to effect.
 ■ Use small doses regularly, rather than large doses less frequently.
 ■ Review at least every 24 hours.
 ■ Increase scheduled doses if regular ‘as needed’ doses are required after the initial 24-hour 
period.

 ■ Maintain at an effective dose and discontinue 7–10 days after symptoms resolve.
 ■ Ensure that the diagnosis of delirium is documented both in the patients hospital 
notes and in their primary health record (include in discharge letter or summary).

Pharmacological prophylaxis15,16

Data are sparse and conflicting around the use of medication to prevent delirium. Most 
studies use low dose haloperidol in patients deemed at high risk of developing delirium 
(elderly, post-surgical or ICU patients). Prophylactic low dose haloperidol (around 
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3 mg/day) may reduce the severity and duration of delirium episodes and shorten the 
length of hospital stay in patients at high risk of developing the condition, but further 
research is needed before routinely recommending this strategy. Some evidence exists to 
support non-drug measures to minimise the risk of delirium.17 Even low dose antipsy-
chotics have serious adverse effects in elderly patients.

Table 7.32 gives a summary of the drugs used to treat delirium.
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Epilepsy

Depression and psychosis in epilepsy

The prevalence of depression in people with epilepsy is reported to range from 9% to 
22%,1,2 with higher rates in those with poor seizure control.3 Depressive symptoms 
may occur in up to 60% of people with intractable epilepsy.4 This association may be 
explained in part by serotonin; depletion of serotonin increases the risk of both 
depression and epilepsy.5 Suicide rates in epilepsy have been estimated to be 4–5 times 
that of the general population.1,2,6 The prevalence of psychotic illness in people with 
epilepsy is at least 4%.4 A diagnosis of temporal lobe epilepsy does not seem to confer 
additional risk.7

Peri-ictal depression or psychosis (that is, symptoms temporally related to seizure 
activity) should initially be treated by optimising anticonvulsant therapy.8 Interictal 
depression or psychosis (symptoms occurring independently of seizures) are likely to 
require treatment with antidepressants or antipsychotics.2,8

Use of antidepressants and antipsychotics in epilepsy

The prevalence of active epilepsy in adults under the age of 65 is 0.6% and the annual 
incidence 0.03%.9 It is notable that the incidence of unprovoked seizures in the placebo 
arms of randomised controlled trials of antidepressants and antipsychotics is approxi-
mately 15-fold higher, suggesting that both depression and psychosis are risk factors for 
seizures.10 Reports of seizures associated with drug treatment should be interpreted in 
the context of this background risk and single case reports treated with caution. Note 
also that almost all antidepressants and antipsychotics have been associated with 
hyponatraemia (see section on ‘Hyponatraemia’ in Chapter 4) and seizures may occur 
if this is severe.11 Some antipsychotics and antidepressants can reduce the seizure thresh-
old1,2,12,13 and the risk is dose-related (see Table 7.33).

There are few systematic studies of antipsychotics or antidepressants in people with 
epilepsy. Data are mainly derived from animal studies, clinical trials, case reports and 
spontaneous reporting to regulatory bodies. Table 7.33 gives some general guidance. 
Treatment should be commenced at the lowest dose and this should be gradually 
increased until a therapeutic dose is achieved.2,13,14 As a very general rule, the more 
sedating a drug is, the more likely it is to induce seizures,13 although mirtazapine is a 
notable exception.15

Electroconvulsive therapy (ECT) has anticonvulsive properties and is worth consid-
ering in the treatment of depression in patients with unstable epilepsy.1,2 ECT does not 
appear to cause epilepsy.16

Depression and psychosis associated with anticonvulsant drugs

Anticonvulsant drugs have been associated with new-onset depression and psychosis.1 
If anticonvulsants have recently been changed, this should always be considered as a 
potential cause of a new/worsening depressive or psychotic illness (for example a newly 
started or discontinued drug may have antidepressant effects, may worsen depression 
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(Continued )

Table 7.33 Psychotropics in epilepsy

Safety in epilepsy Special considerations

Antidepressant

Moclobemide30 Good choice Not known to be pro-convulsive

SSRIs31 (not citalopram)
Mirtazapine15,32

Good choice SSRIs may be anticonvulsant at therapeutic 
doses10,33 and protect against hypoxic damage;34  
no clear difference between drugs,9 except 
citalopram35

Citalopram35,36/venlafaxine37,38 Care required Venlafaxine and citalopram pro-convulsive in overdose
Use with care

Duloxetine,11,17 vortioxetine, 
agomelatine, reboxetine

Care required Very limited data and clinical experience

Amoxapine39 (not available  
in the UK)
Amitriptyline
Dosulepin (dothiepin)40

Clomipramine41

Bupropion10

Avoid Most TCAs are epileptogenic,42 particularly  
at higher doses, as is bupropion (amfebutamone)
Ideally, should be avoided completely

Lithium2 Care required Low pro-convulsive effect at therapeutic doses
Marked pro-convulsive activity in overdose

Antipsychotic

Trifluoperazine/haloperidol2,13,43 Good choice Low pro-convulsive effect
Carbamazepine increases the metabolism of some 
antipsychotics and larger doses of an antipsychotic 
may be required

Sulpiride44/amisulpride45,46 Good choice Low pro-convulsive effect, very few reports of 
suspected drug-related seizures47

No known interactions with anticonvulsants

Risperidone10

Olanzapine10

Quetiapine10

Care required Doubts about safety in epilepsy
Olanzapine may affect EEG48 and myoclonic seizures 
have been reported49,50

Seizures rarely reported with quetiapine51 but also 
shown to have anticonvulsant activity in ECT44

Both olanzapine and quetiapine may increase the 
seizure threshold up to two-fold10 and are linked 
to higher rates of drug-related seizure47

Aripiprazole Care required Very limited data and clinical experience
Seizures have been reported rarely52,53

Clozapine8,12,54 Avoid if possible Very epileptogenic
Approximately 5% who receive more than 600 mg/
day develop seizures
Sodium valproate or lamotrigine are
the anticonvulsant of choice as they have a lower 
incidence of leucopenia than carbamazepine

Lurasidone, asenapine Avoid if possible Not thought to affect seizure threshold but 
experience is limited
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or may induce or inhibit hepatic CYP enzymes thus interfering with existing treatments 
for depression). Lowering of folate levels by some anticonvulsants may also influence 
the expression of depression.1 Folate levels should be checked and remedied where 
necessary.

Psychosis17

Summary of product characteristics and/or case reports associate the following anti-
convulsants with the onset of psychotic symptoms: carbamazepine, ethosuximide, 
gabapentin, lamotrigine,18 levetiracetam,19,20 piracetam, pregabalin,21 primidone, 
tiagabine, topiramate,22 valproate, vigabatrin and zonisamide.23 Some of these reports 
may relate to the process of ‘forced normalisation’ in which a diminished frequency of 
seizures allows psychotic symptoms to emerge (a kind of ‘reverse ECT’).

Depression17,24,25

Summary of product characteristics and case reports associate the following anticon-
vulsants with the onset of depressive symptoms: acetazolamide, barbiturates, carba-
mazepine, ethosuximide, felbamate, gabapentin, levitiracetam*, phenytoin, piracetam, 
tiagabine*, topiramate*, vigabatrin* and zonisamide. Iatrogenic depression is more 
likely in patients with a history of depression. Risk may be increased by more rapid 
dosage titration; this has been shown for topiramate.26 There is limited evidence that 
these anti-epileptic drugs that are associated with a higher incidence of depression in 
clinical trials (marked*) may increase the risk of self-harm and suicidal behaviour.27 
Lamotrigine has also been implicated.28 Note also that carbamazepine and lamotrigine 
have antidepressant properties and gabapentin is anxiolytic.

Safety in epilepsy Special considerations

Chlorpromazine8

Loxapine (not available in the UK)
Avoid Most epileptogenic of the older drugs

Ideally best avoided completely

Zotepine
(now withdrawn in the UK)

Avoid Has established dose-related pro-convulsive effect
Best avoided completely

Depot antipsychotics Avoid None of the depot preparations currently available are 
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

This table contains information about the pro-convulsive effects of antidepressants and antipsychotics when used in 
therapeutic doses. See section on ‘Psychotropics in overdose’ in Chapter 8 for information about supra-therapeutic 
doses.
ECT, electroconvulsive therapy; EEG, electroencephalogram; SSRI, selective serotonin reuptake inhibitor; TCA, 
tricyclic antidepressant.

Table 7.33 (Continued )
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Interactions

Pharmacokinetic interactions between anticonvulsants and antidepressants/antipsy-
chotics are common. These interactions are primarily mediated through cytochrome 
P450 enzymes.1,2 Fluoxetine and paroxetine are potent inhibitors of several hepatic 
CYP enzyme systems (CYP2D6, CYP3A4). Sertraline is a less potent inhibitor, but this 
effect is dose-related and higher doses of sertraline are commonly used. Citalopram is a 
weak inhibitor. Carbamazepine and phenytoin have a narrow therapeutic index and 
plasma levels can be increased by enzyme inhibitors. This is particularly important with 
phenytoin. Plasma levels should be monitored and dosage adjustment may be required.

Carbamazepine is an enzyme inducer (mainly CYP3A4) and can lower plasma levels 
of some antipsychotic drugs.29 Many other medicines can cause problems in people 
with epilepsy by raising or reducing the seizure threshold or interacting with anticon-
vulsant drugs.

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 or, if seizures occur only during sleep, this has been an estab-
lished nocturnal pattern for at least 3 years. The consequences of inducing seizure with 
antidepressants or antipsychotics can therefore be significant. For further information 
see www.dvla.gov.uk.
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Surgery

There are few worthwhile studies of the effects of non-anaesthetic drugs on surgery and 
the anaesthetic process.1,2 Practice is therefore largely based on theoretical considera-
tions, case reports, clinical experience and personal opinion. Any guidance given in this 
area is therefore somewhat speculative.

The decision as to whether or not to continue a drug during surgery and the perio-
perative period should take into account a number of interacting factors. Some general 
considerations include:

 ■ Patients are at risk of aspirating their stomach contents during general anaesthesia. 
For this reason they are usually prevented from eating for at least 6 hours before 
surgery. However, clear fluids leave the stomach within 2 hours of ingestion and so 
fluids that enable a patient to take routine medication may be allowed up to 2 
hours before surgery. A clear fluid is defined as one through which newspaper print 
can be read.3

 ■ There are some drug interactions between drugs used during surgery and routine 
medication that require the drugs not to be administered concurrently. This is usually 
managed by the anaesthetist through their choice of anaesthetic technique. Significant 
drug interactions between medicines used during surgery and psychotropics include:

 ■ enflurane may precipitate seizures in patients taking tricyclic antidepressants4–6

 ■ pethidine and other serotonergic opioids may precipitate fatal ‘excitatory’ reactions 
in patients taking MAOIs and may cause serotonin syndrome in patients taking 
SSRIs.4–7

 ■ Major procedures induce profound physiological changes, which include electrolyte 
disturbances and the release of cortisol and catecholamines.

 ■ Postoperatively, surgical stress and some agents used in anaesthesia often lead to gas-
tric or gastrointestinal stasis. Oral absorption is therefore likely to be compromised.

For the most part, psychotropic drugs should be continued during the perioperative 
period, assuming agreement of the anaesthetist concerned. Table 7.34 provides some 
discussion of the merits or otherwise of continuing individual psychotropics during 
surgery. Note, however, that psychotropic and other drugs are frequently (accidentally 
and/or unthinkingly) withheld from preoperative patients simply because they are  
‘nil by mouth’.1 Patients may be labelled ‘nil by mouth’ for several reasons, including 
unconsciousness, to rest the gut postoperatively or as a result of the surgery itself. 
Patients may also develop an intolerance of oral medicines at any time during a stay in 
hospital, often because of nausea and vomiting. When it is decided to continue a psy-
chotropic, this needs to be explicitly outlined to appropriate medical and nursing staff.

For many patients undergoing surgery and recovery in a hospital there will be little 
or no opportunity to smoke. Abrupt cessation is likely to affect mental state and may 
also result in drug toxicity if psychotropics are continued (see section on ‘Psychotropics 
and smoking’ in Chapter 8).

Alternative routes and formulations may be sought. When changing the route or 
formulation, care should be taken to ensure the appropriate dose and frequency is pre-
scribed as these may not be the same as for the oral route or previous formulation. Oral 
preparations may sometimes be administered via a nasogastric (NG), percutaneous 
endoscopic gastrostomy (PEG) or jejunostomy tube.
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Risks associated with discontinuing psychotropics

 ■ Relapse (especially if treatment ceased for more than a few days).8

 ■ Worsening of condition. For example, abrupt cessation of lithium worsens outcome 
in bipolar affective disorder.9

 ■ Suicide. Cessation of antidepressants may increase risk of suicide.10

 ■ Discontinuation symptoms. These may complicate diagnosis in the perioperative 
period.

 ■ Delirium. May be more common in those discontinuing antipsychotics11 or 
antidepressants.6

Risks associated with continuing psychotropics

 ■ Potential for interactions, both pharmacokinetic and pharmacodynamic.
 ■ Increased likelihood of bleeding (e.g. with SSRIs).12

 ■ Hypo/hypertension (depending on psychotropic).13,14

 ■ Effects on core body temperature (e.g. with phenothiazines).
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Velo-cardio-facial syndrome

Description

Velo-cardio-facial syndrome (VCFS), also known as DiGeorge or Shprintzen syndrome, 
and 22q11.2 syndrome, is a congenital disorder caused by a microdeletion of chromo-
some 22 at band q11.2. It has an estimated incidence of 1 in 5000 births.1 Although 
considerable phenotypic variability occurs, with over 180 clinical features described, 
it is characterized by:

 ■ Cardiac defects
 ■ Abnormal facies
 ■ Thymic hypoplasia
 ■ Cleft palate
 ■ Hypocalcaemia

These abnormalities have been collectively named CATCH 22 (22 refers to chromo-
some 22),2 a somewhat inappropriate name for a syndrome that can often be treated 
very effectively.3 The typical facial features of patients with VCFS include a long face, 
prominent nose with bulbous tip and narrow orbital features.4 Cardiac defects usually 
involve major structural abnormalities (tetralogy of Fallot). Hypocalcaemia is caused 
by parathyroid dysfunction.

Mental retardation and learning disabilities (including impairment in the develop-
ment of language, reading, spelling and numeracy skills) are common. A high rate of 
psychiatric morbidity has also been identified in VCFS patients, with schizophrenia and 
bipolar disorder being most commonly reported.4 This is probably related to partial 
deletion of the gene coding for catechol-o-methyltransferase (COMT) which effectively 
results in increased concentrations of dopamine and noradrenaline.3

There are currently limited data on the treatment of psychiatric disorders in VCFS, 
with most of the evidence coming from a small number of anecdotal reports. The 
majority of patients do not require medication to treat the behavioural symptoms 
associated with the syndrome.3 However, the range of psychiatric disorders seen in 
VCFS has been observed to respond to standard treatment protocols in both children 
and adults.1

Adults

Neuropsychiatric symptoms

A large study evaluating rates of psychiatric disorders in adult patients with VCFS 
reported that about 30% had a psychotic disorder; with 24% fulfilling DSM-IV criteria 
for schizophrenia and 12% had major depression without psychotic features.5 The most 
recent study found that 41% of VCFS patients over the age of 25 years had a diagnos-
able psychotic disorder.6 Individuals with schizophrenia associated with VCFS often 
have fewer negative symptoms and a relatively later age of onset (mean = 26 years) com-
pared with control patients who did not have VCFS.7 Psychotic symptoms are transient 
in some.8 Results from genetic studies have estimated the prevalence of schizophrenia in 
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VCFS patients as 22%, a much higher figure than the 0.5% prevalence of schizophrenia 
in the general population.9,10 In fact, VCFS has been found to be the highest known risk 
factor for the development of schizophrenia.11

Management of psychiatric symptoms

It has been suggested that neuropsychiatric symptoms of VCFS only partially respond 
to typical antipsychotics.4 While the early introduction of clozapine is favoured,4 expe-
rience suggests newer atypical antipsychotics are also effective in the treatment of 
VCFS-related schizophrenia.1 Quetiapine12 and aripiprazole13 have been successfully 
used. Caution is required with most antipsychotics in VCFS because of the potential for 
cardiac toxicity (see section on ‘QT changes’ in Chapter 2).

Drugs which act directly against catecholamine excess may also be effective. There 
are case studies of successful use of methyldopa14 and the catecholamine depleter, 
metyrosine.15

The use of atypical antipsychotics in VCFS patients with general developmental dis-
abilities has been investigated and studies have found them to be broadly effective 
against challenging behaviours such as self-injury and aggression.16,17 In addition, they 
have been found to be better tolerated than typical antipsychotics in this population.18 
Most evidence supports the use of risperidone.16 The frequency of use of clozapine in 
learning disabilities still lags behind its use in the general population, despite the higher 
prevalence of psychiatric disorders in these patients. Clozapine has been associated with 
marked improvements in psychosis and aggressive behaviours in learning disabled 
patients. However, although it showed no worsening of seizure control or provocation of 
seizures in one study, a reduction in seizure threshold is a well-established and potentially 
serious adverse effect of clozapine. Unlike the other antipsychotics that do not precipi-
tate seizures in patients with intellectual disability who have no history of seizures, this 
is not the case with clozapine. Therefore special caution should be observed in this 
population.19

Depression and anxiety symptoms are also common in VCFS.1328,1338 Studies of 
treatment are few and far between but S-adenosyl-L-methionine has been shown to be 
effective.21 SSRIs are commonly used.20

Children

Neuropsychiatric symptoms

Children with VCFS have been reported to have high rates of bipolar II disorder 
(47%), attention deficit hyperactivity disorder (ADHD) (27%) and attention deficit 
disorder without hyperactivity (ADD) (13%). The most recent (and largest) study sug-
gest ADHD, with a prevalence of 37%, is the most common psychiatric disorder in 
VCFS children.6 Data suggests that the inattentive subtype is the most common sub-
type of ADHD in children with VCFS. These children are less likely to be hyperactive 
or impulsive than children with idiopathic ADHD.22 Some studies have also shown 
high rates of autism spectrum disorder, anxiety disorders and emotional instability in 
children with VCFS.1
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Management of psychiatric symptoms

Concern has been raised over the theoretical risk of inducing psychosis in children with 
VCFS and co-morbid ADHD by using the psychostimulant methylphenidate. This is of 
particular concern in older adolescents or young adults. However, standard treatment for 
ADHD is recommended following experience suggesting psychosis is not a significant 
clinical risk.1 Low doses of methylphenidate (0.3 mg/kg) have been shown to be effective 
in controlling VCFS-related ADHD and were generally well tolerated.23 Note that there is 
also evidence that ADHD is under treated in VCFS.20

References
1. Murphy KC. Annotation: velo-cardio-facial syndrome. J Child Psychol Psychiatry 2005; 46:563–571.

2. Buchanan LM et al. Velocardiofacial syndrome or DiGeorge’s anomaly. Lancet 2001; 358:420.

3. Shprintzen RJ. Velo-cardio-facial syndrome: 30 years of study. Dev Disabil Res Rev 2008; 14:3–10.

4. Gothelf D et al. Clinical characteristics of schizophrenia associated with velo-cardio-facial syndrome. Schizophr Res 1999; 35:105–112.

5. Murphy KC et al. High rates of schizophrenia in adults with velo-cardio-facial syndrome. Arch Gen Psychiatry 1999; 56:940–945.

6. Schneider M et al. Psychiatric disorders from childhood to adulthood in 22q11.2 deletion syndrome: results from the International 

Consortium on Brain and Behavior in 22q11.2 Deletion Syndrome. Am J Psychiatry 2014.

7. Murphy KC et al. Velo-cardio-facial syndrome: a model for understanding the genetics and pathogenesis of schizophrenia. Br J Psychiatry 

2001; 179:397–402.

8. Schneider M et al. Clinical and cognitive risk factors for psychotic symptoms in 22q11.2 deletion syndrome: a transversal and longitudinal 

approach. Eur Child Adolesc Psychiatry 2014; 23:425–436.

9. Karayiorgou M et al. Schizophrenia susceptibility associated with interstitial deletions of chromosome 22q11. Proc Natl Acad Sci U S A 1995; 

92:7612–7616.

10. Monks S et al. Further evidence for high rates of schizophrenia in 22q11.2 deletion syndrome. Schizophr Res 2014; 153:231–236.

11. Eliez S et al. Parental origin of the deletion 22q11.2 and brain development in velocardiofacial syndrome: a preliminary study. Arch Gen 

Psychiatry 2001; 58:64–68.

12. Muller UJ et al. Successful treatment of long-lasting psychosis in a case of 22q11.2 deletion syndrome. Pharmacopsychiatry 2008; 

41:158–159.

13. Lin CE et al. Treatment of schizophreniform disorder by aripiprazole in a female adolescent with 22q11.2 deletion syndrome. Prog 

Neuropsychopharmacol Biol Psychiatry 2010; 34:1141–1143.

14. O’Hanlon JF et al. Replacement of antipsychotic and antiepileptic medication by L-alpha-methyldopa in a woman with velocardiofacial 

syndrome. Int Clin Psychopharmacol 2003; 18:117–119.

15. Carandang CG et al. Metyrosine in psychosis associated with 22q11.2 deletion syndrome: case report. J Child Adolesc Psychopharmacol 

2007; 17:115–120.

16. Aman MG et al. Atypical antipsychotics in persons with developmental disabilities. Ment Retard Dev Disabil Res Rev 1999; 5:253–263.

17. Williams H et al. Use of the atypical antipsychotics olanzapine and risperidone in adults with intellectual disability. J Intellect Disabil Res 

2000; 44 ( Pt 2):164–169.

18. Connor DF et al. A brief review of atypical antipsychotics in individuals with developmental disability. Ment Health Aspects Dev Disabil 

1998; 1:93–101.

19. Gladston S et al. Clozapine treatment of psychosis associated with velo-cardio-facial syndrome: benefits and risks. J Intellect Disabil Res 

2005; 49:567–570.

20. Tang SX et al. Psychiatric disorders in 22q11.2 deletion syndrome are prevalent but undertreated. Psychol Med 2014; 44:1267–1277.

21. Green T et al. The feasibility and safety of S-adenosyl-L-methionine (SAMe) for the treatment of neuropsychiatric symptoms in 22q11.2 

deletion syndrome: a double-blind placebo-controlled trial. J Neural Transm 2012; 119:1417–1423.

22. Antshel KM et al. Comparing ADHD in velocardiofacial syndrome to idiopathic ADHD: a preliminary study. J Atten Disord 2007; 

11:64–73.

23. Gothelf D et al. Methylphenidate treatment for attention-deficit/hyperactivity disorder in children and adolescents with velocardiofacial 

syndrome: an open-label study. J Clin Psychiatry 2003; 64:1163–1169.



646 The Maudsley Prescribing Guidelines in Psychiatry

C
h

a
pt

er
 7

Cytochrome (CYP) function

Information on the effect of drugs on cytochrome function helps predict or confirm 
suspected interactions which may not have been uncovered in regulatory trials or in 
clinical use (sometimes called prediction from ‘first principles’). Using ‘first principles’ 
essentially means understanding and interpreting pharmacokinetic information and 
anticipating the net effect of combining two or more drugs in vivo.

Apart from the effect of co-administered drugs on CYP function, genetic polymor-
phism associated with some enzyme pathways (e.g. 2D6, 2C9, 2C19 enzymes) may also 
account for inter-individual variations in metabolism of certain drugs.

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.

Also note that 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 diffuse (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 drugs (that are substrates for P-gp). Many drugs that are sub-
strates for CYP3A4 have also been found to be substrates for P-gp.

UDP-glucuronosyl transferase (UGT) has been identified as an enzyme that is respon-
sible for phase II (conjugation) reactions. The increasing importance of drug–drug 
interactions associated with UGT is emerging.

Table 7.35 summarises the interactions of psychotropic drugs with cytochromes. It 
does not include details of the effects of non-psychotropics on CYP function.
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Table 7.35 Interactions of psychotropic drugs with cytochromes

Substrates Inhibitors Inducers

CPY1A2

Agomelatine
Amitriptyline*
Asenapine
Bupropion*
Chlorpromazine
Clomipramine*
Clozapine
Duloxetine
Fluphenazine
Fluvoxamine
Imipramine*
Melatonin
Mirtazapine*
Olanzapine
Perphenazine
?Pimozide*
Zolpidem*

Fluvoxamine
Moclobemide
Perphenazine

‘Barbiturates’
Carbamazepine
Modafinil*
Phenobarbital
Phenytoin
Smoking

CYP2A6

Bupropion*
Nicotine

Tranylcypromine Phenobarbital

CPY2B6

Bupropion
Methadone*
Nicotine
Sertraline*

Fluoxetine*
Fluvoxamine
Memantine
Paroxetine*
Sertraline*

Carbamazepine*
Modafinil*
Phenobarbital
Phenytoin

CYP2B7

Buprenorphine* Not known Not known

CPY2C8

Zopiclone* Not known Not known

CPY2C9

Agomelatine*
Amitriptyline
Bupropion*
Fluoxetine*
Lamotrigine
Phenobarbital
Phenytoin
Sertraline*
Valproic acid

Fluoxetine*
Fluvoxamine
Modafinil
Valproic acid

Carbamazepine
SJW

(Continued )
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Table 7.35 (Continued )

Substrates Inhibitors Inducers

CPY2C19

Agomelatine*
Amitriptyline
Carbamazepine*
Citalopram
Clomipramine*
Diazepam
Escitalopram
Fluoxetine*
Imipramine*
?Melatonin
?Methadone
Moclobemide
Phenytoin
Sertraline*
Trimipramine*

Escitalopram*
Fluvoxamine
Moclobemide
Modafinil
Topiramate

Carbamazepine
SJW

CPY2D6

Amitriptyline
‘Amfetamines’
Atomoxetine
Aripiprazole
Chlorpromazine
Citalopram
Clomipramine
Clozapine*
Donepezil*
Duloxetine
Escitalopram
Fluoxetine
Fluvoxamine
Fluphenazine
Galantamine
Haloperidol
Iloperidone
Imipramine
Methadone*
Mianserin
Mirtazapine*
Moclobemide
Nortriptyline
Olanzapine
Paroxetine
Perphenazine
Pimozide*
Quetiapine*
Risperidone
Sertraline
Trazodone*
Trimipramine
Venlafaxine
Vortioxetine
Zuclopenthixol

Amitriptyline
Asenapine
Bupropion
Chlorpromazine
Citalopram*
Clomipramine
Clozapine
Duloxetine
Escitalopram
Fluoxetine
Fluphenazine
Fluvoxamine*
Haloperidol
Levomepromazine
Methadone*
Moclobemide
Paroxetine
Perphenazine
Reboxetine*
Risperidone
Sertraline
Venlafaxine*

Not known

CYP2E1

Bupropion
Ethanol

Disulfiram
Paracetamol

Ethanol
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Substrates Inhibitors Inducers

CYP3A4

Alfentanyl
Alprazolam
Amitriptyline
Aripiprazole
Buprenorphine
Bupropion*
Buspirone
Carbamazepine
Chlorpromazine
Citalopram
Clomipramine*
Clonazepam
Clozapine*
Diazepam
Donepezil
Dosulepin
Escitalopram*
Fentanyl
Fluoxetine*
?Flurazepam
Galantamine
Haloperidol
Imipramine
Lurasidone
Methadone
Midazolam
Mirtazapine
Modafinil
Nitrazepam
Perphenazine
Pimozide
Quetiapine
Reboxetine
Risperidone*
Sertindole
Sertraline*
Trazodone
Trimipramine*
Venlafaxine
Zaleplon
Ziprasidone
Zolpidem
Zopiclone

Fluoxetine
Fluvoxamine
Paroxetine
Perphenazine
Reboxetine*

Asenapine?
Carbamazepine
Modafinil
Phenobarbital 
‘and probably 
other 
barbiturates’
Phenytoin
SJW
Topiramate

Drugs highlighted in bold indicate:
 ■ predominant metabolic enzyme pathway or
 ■ predominant enzyme activity (inhibition or induction).

Drugs annotated with * indicate:
 ■  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 significance is unclear 
or unknown.

Information on CYP function derived from individual SPCs and US 
Labelling (accessed June 2014).
SJW, St John’s wort.
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Psychiatric side-effects of non-psychotropic drugs

It is increasingly recognised that non-psychotropic medications can induce a wide range 
of psychiatric symptoms, with one report estimating that up to two thirds of all avail-
able medications may be implicated.1 Additionally, individuals with psychiatric prob-
lems in general have increased rates of physical illness,2 especially those with 
schizophrenia3,4 which will necessitate additional medication treatment. These patients 
are thus more likely to be exposed to polypharmacy, both of psychotropics5 as well as 
non-psychotropics.6,7

Table 7.36 summarises the main behavioural, cognitive and psychiatric, side-effects 
of commonly prescribed non-psychotropics, with information compiled from various 
sources.8–15 The information presented below is inevitably incomplete, and is intended 
as a general guide only. For details of agents not listed below, additional sources of 
information should be consulted (especially references 14 and 15). In the majority of 
cases the evidence for these various psychiatric and behavioural side-effects is limited, 
with details obtained mainly from case reports and manufacturers’ information sheets. 
Although cessation of the implicated agent in question may be indicated, such decisions 
should always be made with caution as many of these presentations are idiosyncratic 
and many may be unrelated to the suspected causative agent. It should be further noted 
that medical co-morbidity, psychiatric and non-psychiatric polypharmacy, and the 
effects of non-prescribed agents may all influence the clinical presentation and out-
come. Note that neuropsychiatric effects of anti-HIV medications and psychiatric side-
effects of psychotropics are summarised elsewhere in the Guidelines.
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(Continued )

Table 7.36 Summary of psychiatric side-effects of commonly prescribed non-psychotropic drugs

Event Implicated agent

Agitation Amantadine, aminophylline, apomorphine, aspirin, atropine, baclofen, benazapril,  
benzhexol, captopril, cimetidine, clonidine, corticosteroids, co-trimoxazole, cyclizine, 
cyproheptadine, dantrolene, doxazosin, enalapril, ethionamide, ethotoin, famotidine,  
fentanyl, flumazenil, fosinopril, fosphenytoin, gabapentin, ganciclovir, glucocorticoids, 
hydralazine, ibuprofen, indomethacin, isoniazid, isosorbide dinitrate, isosorbide  
mononitrate, L-dopa, levothyroxine, mefenamic acid, mefloquine, methoxamine,  
mephenytoin, methyltestosterone, misoprostol, morphine, naltrexone, naproxen,  
neostigmine, nitroglycerin, octreotide, omeprazole, orphenadrine, pentazocine,  
phenobarbital, piperazine, piroxicam, prednisone, procyclidine, promethazine,  
pseudoephedrine, ranitidine, salbutamol, selegiline, sibutramine, streptokinase,  
theophylline, tizanidine, trimeprazine, vigabatrin, yohimbine

Abnormal
dreams

Atenolol, baclofen, chloroquine, dantrolene, L-dopa, mefloquine, metoprolol, oxprenolol, 
propranolol, sotalol, stanozolol, tizanidine

Aggression Amantadine, apomorphine, bromocriptine, carbamazepine, corticosteroids, dapsone, diazepam, 
flunitrazepam, lamotrigine, lisuride, odafinil, naloxone, nandrolone, omeprazole, oxandrolone, 
pergolide, selegeline, stanozolol, testosterone, vigabatrin

Anxiety Acetazolamide, amantadine, apomorphine, aspirin, atropine, baclofen, 
bendroflumethiazide, benzhexol, benzthiazide, benzatropine, biperiden, bromocriptine, 
cabergoline, chloroquine, chlorthalidone, cimetidine, clonidine, corticosteroids, 
co-trimoxazole, ciclosporin, dantrolene, dichlorphenamide, doxazosin, famotidine, fentanyl, 
flumazenil, ganciclovir, glucocorticoids, hydralazine, ibuprofen, indomethacin, isoniazid, 
isosorbide dinitrate, isosorbide mononitrate, L-dopa, levothyroxine, lisuride, mefenamic 
acid, mefloquine, methoxamine, methyltestosterone, misoprostol, morphine, naltrexone, 
nandrolone, naproxen, neostigmine, nitroglycerin, octreotide, omeprazole, orphenadrine, 
penicillins, pentazocine, pergolide, phentolamine, piperazine, piroxicam, pramipexole, 
prazosin, prednisone, procyclidine, pseudoephedrine, quinidine, quinine, ranitidine, 
ropinirole, salbutamol, sibutramine, stanozolol, streptokinase, tacrolimus, terazosin, 
testosterone, theophylline, tizanidine, yohimbine

Asthenia/
lethargy

Aciclovir, corticosteroids, digitoxin, digoxin, lidocaine, magnesium, mexilitine, moricizine, 
procainamide, vigabatrin

Change of 
behaviour

Anabolic steroids, barbiturates, benzodiazepines, clonazepam, L-dopa

Cognitive 
impairment

Acebutolol, apomorphine, atenolol, bromocriptine, clonidine, ciclosporin, ethotoin, foscarnet 
sodium, fosphenytoin, interferons, isoniazid, L-dopa, lidocaine, lisuride, mephenytoin, mexilitine, 
moricizine, nadolol, pergolide, phenobarbital, pindolol, procainamide, propranolol, quinidine, 
selegiline, topiramate, vigabatrin

Decreased 
concentration

Amantadine, tetracyclines, topiramate

Delirium Acetazolamide, acebutolol, aciclovir, adrenocorticotrophin, amantadine, α-methyldopa, 
α-methyl-p-tyrosine, amiloride, aminophylline, amiodarone, amphotericin B, anaesthetics, 
apomorphine, aspirin, atenolol, atropine, baclofen, barbiturates, benazapril, benzhexol, 
benzatropine, biperiden, bromocriptine, cabergoline, captopril, carbamazepine, 
cephalosporins, chloramphenicol, chloroquine, ciclosporin A, cimetidine, ciprofloxacin, 
clarithromycin, clonidine, corticosteroids, cycloserine, dantrolene, dichlorphenamide, 
digitoxin, digoxin, disopyramide, doxapram, doxazosin, enalapril, entacapone, 
ethosuximide, ethotoin, famotidine, fenoprofen, fosinopril, fosphenytoin, ganciclovir, 
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Table 7.36 (Continued )

Event Implicated agent

hydralazine, hydroxychloroquine, hypoglycaemics, ibuprofen, indomethacin, interferons, 
isoniazid, isosorbide dinitrate, isosorbide mononitrate, L-dopa, lidocaine, lisuride, 
magnesium, mefenamic acid, mefloquine, mentholatum, mephenytoin, methotrexate, 
methylprednisolone, metoprolol, methixene, methyldopa, mexilitine, misoprostol, 
moricizine, nabilone, nadolol, naproxen, nitroglycerin, oxprenolol, papaveretum,  
penicillin, pergolide, phenobarbital, phentolamine, phenytoin, pindolol, piperazine, 
piroxicam, pramipexole, prazosin, primidone, procainamide, propranolol, quinidine,  
quinine, ranitidine, rifampicin, ropinirole, scopolamine, selegiline, sotalol, spironolactone, 
streptomycin, sulfasalazine, sulindac, sulphadiazine, sulphonamides, tacrolimus, terazosin, 
theophylline, tramadol, triamcinolone

Depression Acetazolamide, acebutolol, alimenazine, allopurinol, amantadine, α-methyldopa, α-methyl- 
p-tyrosine, amiodarone, aminophylline, anaesthetics, atenolol, baclofen, benazapril, 
calcium-channel blockers, captopril, cephradine, chloramphenicol, chloroquine, cimetidine, 
cinnarizine, clofazimine, clomifene, clonidine, clotrimazole, codeine, corticosteroids, 
co-trimoxazole, cycloserine, ciclosporin, danazol, dapsone, dexamethasone, 
dichlorphenamide, digitoxin, digoxin, diltiazem, diphenoxylate, enalapril, ephedrine, 
ethionamide, ethotoin, etretinate, felodipine, fentanyl, finasteride, lunisolide, flurbiprofen, 
fosinopril, fosphenytoin, ganciclovir, griseofulvin, guanethidine, hydralazine, hydroxyzine, 
imidapril, indomethacin, inositol, interferons, ketoconazole, L-dopa, lignocaine, mefloquine, 
mephenytoin, mesna, metoclopramide, methyldopa, metoprolol, metronidazole, mexilitine, 
mitramycin, nabilone, nadolol, nandrolone, nicardipine, nifedipine, oestrogens, omega 3 
fatty acids, ondansetron, opioids, oral contraceptives, organophosphates, oxprenolol, 
pentazocine, phenobarbital, phenylpropanolamine, picamycin, pindolol, piperazine, 
pravastatin, prednisolone, prednisone, primaquine, procainamide, progestogens, 
propranolol, quinapril, quinidine, ramipril, ranitidine, reserpine, ribavirin, isotretinoin, 
simvastatin, sotalol, stanozolol, streptokinase, sulphazalazine, sulindac, sulphonamides, 
tacrolimus, tamoxifen, testosterone, theophylline, tiagabine, timolol, topiramate, tramadol, 
triamcinolone, trimeprazine, trimethoprim, vigabatrin, xylometazoline

Disorientation/
confusion

Amiloride, baclofen, dantrolene, enalapril, imidapril, quinapril, quinine, ramipril, spironolactone, 
tizanidine

Fatigue/
lethargy

Acebutolol, α-methyldopa, α-methyl-p-tyrosine, amlodipine, amantadine, amiloride, 
anticholinergics, aspirin, atenolol, benazapril, bepridil, captopril, chlorphenamine, 
cimetidine, clemastine, cyproheptadine, diphenhydramine, doxazosin, enalapril, famotidine, 
felodipine, flunarizine, foscarnet sodium, fosinopril, gabapentin, hydroxyzine, ibuprofen, 
indomethacin, L-dopa, lignocaine, mefenamic acid, mexilitine, nadolol, naproxen, 
nicardipine, phentolamine, pindolol, piroxicam, prazosin, procainamide, propranolol, 
ranitidine, spironolactone, terazosin, verapamil

Hallucinations Acebutolol, amantadine, amoxicillin, anticholinergics, apomorphine, aspirin, atenolol, baclofen, 
benazapril, beta-blockers, bromocriptine, buprenorphine, cabergoline, captopril, celecoxib, 
cephalosporins, chloroquine, cimetidine, ciprofloxacin, clonidine, corticosteroids, dantrolene, 
dextromethorphan, digoxin, diltiazem, disopyramide, enalapril, entacapone, erythropoetin, 
famotidine, fenbufen, flucytosine, fosinopril, gentamicin, hydroxyurea, ibuprofen, indomethacin, 
itraconazole, L-dopa, lisuride, mefenamic acid, mefloquine, nadolol, naproxen, penicillins, 
pentazocine, pergolide, phenylephrine, phenylpropanolamine, pindolol, piroxicam, procainamide, 
promethazine, propranolol, pseudoephedrine, ranitidine, ropinirole, pramipexole, salbutamol, 
salicylates, selegeline, streptokinase, sulphasalazine, timolol, tizanidine, tolterodine, tramadol
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Table 7.36 (Continued )

Event Implicated agent

Insomnia Baclofen, benzhexol, dantrolene, doxazosin, orphenadrine, phentolamine, prazosin, 
procyclidine, terazosin, tizanidine

Irritability Amantadine, cycloserine, ethionamide, ethosuximide, levetiracetam, methotrexate, penicillins, 
vigabatrin

Mood changes/ 
lability

Amiodarone, amlodipine, aspirin, baclofen, bepridil, bromocriptine, dantrolene, diltiazem, 
disopyramide, ethosuximide, felopidine, flunarizine, foscarnet sodium, ganciclovir, ibuprofen, 
indomethacin, isoniazid, ketoconazole, L-dopa, lidocaine, mefenamic acid, mexilitine, 
moricizine, naproxen, nicardipine, opioids, piroxicam, primidone, procainamide, procyclidine, 
quinolones, tetracyclines, topiramate, verapamil

Mania, euphoria, 
hypomania

ACTH, aminophylline, amlodipine, amantadine, baclofen, beclomethasone, benazapril, bepridil, 
bromocriptine, buprenorphine, captopril, chloroquine, ciclosporin, cimetidine, clarithromycin, 
clonidine, corticosteroids, cortisone, cyclizine, cyproheptadine, dantrolene, dapsone, 
dexamethasone, dextromethorphan, digoxin, dihydroepiandrosterone, diltiazem, enalapril, 
felodipine, flunarizine, fosinopril, frovatriptan, hydralazine, hydrocortisone, indomethacin, 
interferon alpha, isoniazid, isosorbide dinitrate, isosorbide mononitrate, L-dopa, mepacrine, 
metoclopramide, nandrolone, nefopam, nicardipine, nitrofurans, nitroglycerin, omega 3 fatty 
acids, pentazocine, procainamide, procarbazine, procyclidine, propranolol, ranitidine, 
salbutamol, sildenafil, stanozolol, steroids, testosterone, tizanidine, tramadol, triptorelin, 
triamcinolone, tri-iodothyronine, verapamil

Misuse potential Anabolic steroids, benzhexol, benzatropine, corticosteroids, orphenadrine, oxymetazoline, 
procyclidine

Nervousness Amantadine, atropine, baclofen, co-trimoxazole, doxazosin, enalapril, fentanyl, flumazenil, 
ganciclovir, glucocorticoids, hydralazine, imidapril, isoniazid, L-dopa, levothyroxine, mefloquine, 
methoxamine, methyltestosterone, misoprostol, morphine, naltrexone, neostigmine, octreotide, 
omeprazole, pentazocine, piperazine, prednisone, pseudoephedrine, quinapril, ramipril, 
salbutamol, sibutramine, streptokinase, theophylline

Obsessive-
compulsive 
symptoms

Cabergoline, colchicine, topiramate

Panic attacks/
disorder

Calcium lactate, carvedilol, chloroquine, co-trimoxazole, mefloquine, oxymetazoline, 
phenylephrine, sibutramine, steroids, sumatriptan, yohimbine

Personality 
change

Corticosteroids, methotrexate

Psychomotor 
restlessness

Apomorphine, bromocriptine, cabergoline, lisuride, pergolide, ropinirole, pramipexole

Psychosis Acebutolol, aciclovir, adrenocorticotrophin, amantadine, α-methyldopa, α-methyl-p-tyrosine, 
amiloride, amiodarone, amlodipine, amphotericin B, amyl nitrate, apomorphine, aspirin, 
atenolol, atropine, baclofen, benzhexol, benzatropine, bepridil, beta-blockers, biperiden, 
bromocriptine, cabergoline, calcium lactate, carbaryl, carbimazole, cefuroxime, cephalexin, 
cephalothin, chloroquine, chlorphenamine, cimetidine, ciprofloxacin, clarithromycin, clomifene, 
clonidine, colistin, corticosteroids, cortisone, cycloserine, cyclizine, ciclosporin, cyproheptadine, 
dapsone, desmopressin, dextromethorphan, dicyclomine, digitoxin, digoxin, diphenhydramine, 
diltiazem, disopyramide, disulfiram, doxazosin, enalapril, erythromycin, ethosuximide, 
ethionamide, ethotoin, felodipine, flunarizine, foscarnet sodium, fosphenytoin, ganciclovir, 
griseofulvin, hydralazine, hyoscine, ibuprofen, indomethacin, interferon alpha, 

(Continued )
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Event Implicated agent

isoniazid, isosorbide dinitrate, isosorbide mononitrate, isotretoin, ketoconazole, L-dopa, 
levetiracetam, levofloxacin, lidocaine, lisuride, melatonin, mefenamic acid, mefloquine, 
mephenytoin, methixene, methyldopa, methylprednisolone, methyltestosterone, 
metronidazole, mexilitine, moricizine, nabilone, nadolol, nalidixic acid, nandrolone, 
naproxen, nicardipine, nifedipine, nitrofurans, nitroglycerin, opioids, orphenadrine, 
oxymetazoline, penicillin G, pentazocine, pergolide, phenobarbital, phenylephrine, 
phenylpropanolamine, pindolol, piroxicam, prednisone, procainamide, procaine, 
procyclidine, promethazine, propranolol, quinolones, ropinirole, pramipexole, primaquine, 
primidone, procaine, pyridostigmine, quinine, quinidine, reserpine, salbutamol, 
scopolamine, selegiline, sibutramine, stanozolol, sulindac, sulphonamides, tacrolimus, 
testosterone, tiagabine, tobramycin, tocainide, topiramate, tramadol, trimeprazine, 
trimethoprim, verapamil, vigabatrin

Sedation Acetazolamide, acebutolol, amiodarone, apomorphine, atenolol, bendroflumethiazide, 
benzthiazide, benzatropine, biperiden, bromocriptine, cabergoline, chlorphenamine, 
chlorthalidone, clemastine, cyclizine, cyproheptadine, dichlorphenamide, digitoxin, digoxin, 
diphenhydramine, disopyramide, doxazosin, ethionamide, ethotoin, flucytosine, 
fosphenytoin, gabapentin, guanethidine, hydroxyzine, levetiracetam, lisuride, mephenytoin, 
nadolol, penicillins, pergolide, phenobarbital, phentolamine, pindolol, pramipexole, 
prazosin, primidone, promethazine, propranolol, reserpine, rifampicin, ropinirole, terazosin, 
tiagabine, trimeprazine

Sleep disturbance Acebutolol, amantadine, α-methyldopa, α-methyl-p-tyrosine, aminophylline, amiodarone, 
apomorphine, aspirin, atenolol, baclofen, bendroflumethiazide, benzthiazide, 
bromocriptine, bromopheniramine, cabergoline, carvedilol, cephalosporins, chlorthalidone, 
cinoxacin, ciprofloxacin, clomifene, clonidine, corticosteroids, dantrolene, dexamethasone, 
diclofenac, diflunisal, digoxin, diltiazem, entacapone, ethosuximide, ethotoin, fenoprofen, 
fosphenytoin, ganciclovir, griseofulvin, ibuprofen, indomethacin, interferons, isradipine, 
L-dopa, lisuride, lovastatin, mefenamic acid, mephenytoin, methyldopa, nadolol, naproxen, 
nitrofurans, pergolide, phenobarbital, pindolol, piroxicam, pramipexole, propranolol, 
propantheline, pseudoephedrine, quinolones, ranitidine, ropinirole, selegiline, sibutramine, 
simvastatin, sulfasalazine, sulindac, tetracyclines, theophylline, tolzamide, triamcinolone

Suicidal ideation Chloroquine, clofazimine, interferons, mefloquine, reserpine

Visual 
hallucinations

Amantadine, benzhexol, benzatropine, biperiden, L-dopa, orphenadrine, procyclidine

Table 7.36 (Continued )
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Atrial fibrillation

Atrial fibrillation (AF) is the most common cardiac arrhythmia. It particularly affects 
older people but may occur in an important proportion of people under the age of 40. 
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 substan-
tially increases the risk of stroke.4 The use of warfarin or novel 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 [> one week] episodes, 
which are 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 control the aim is to maintain sinus rhythm, although this is not always 
achieved. With rate control, atrial fibrillation is allowed to continue but ventricular 
response is controlled and ventricles are filled passively. Many people with paroxysmal 
or persistent AF can now be effectively cured of the condition by catheter or cryo‐ablation 
of aberrant electrical pathways.5,6

Atrial fibrillation is commonly encountered in psychiatry not least because of the 
high rates of obesity, diabetes and alcohol misuse seen in mental health patients. When 
considering the use of psychotropics several factors need to be taken into account.

 ■ Interactions between psychotropics and anticoagulant therapy (see section on ‘SSRIs 
and bleeding’ in Chapter 4).

 ■ Arrhythmogenicity of psychotropics prescribed (AF usually results from cardiovascu-
lar disease; drugs affecting cardiac ion channels may increase mortality in these 
patients, especially those with ischaemic disease).7,8

 ■ 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.
 ■ 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).

Recommendations for using psychotropic drugs in AF are shown in Table 7.37.
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aripiprazole or lurasidone may be 
appropriate choices.
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drug choice is less crucial but probably 
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on the ECG (ziprasidone, pimozide, 
sertindole, etc.) and those which 
increase heart rate.

AF reported with clozapine,10 
olanzapine11,12 and paliperidone.13 
Causation not established but avoid 
use in paroxysmal or persistent AF.

Avoid QT‐prolonging drugs in 
ischaemic heart disease (see section on 
QT prolongation in Chapter 2).

Bipolar disorder Valproate
Lithium

Mood stabilisers appear not to affect 
risk of AF.

Depression
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predicts recurrence of AF)14
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AF, atrial fibrillation; ECG, electrocardiogram; SSRI, selective serotonin reuptake inhibitor.
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Miscellaneous conditions 
and substances

Chapter 8

Psychotropic drugs in overdose

Suicide attempts and suicidal gestures are frequently encountered in psychiatric and general 
practice, and psychotropic drugs are often taken in overdose. This section gives brief details 
of the toxicity in overdose of commonly used psychotropics (Table 8.1). It is intended to 
help guide drug choice in those thought to be at risk of suicide and to help identify 
symptoms of overdose. This section gives no information on the treatment of psychotropic 
overdose and readers are directed to specialist poisons units. In all cases of suspected 
overdose, urgent referral to acute medical facilities is, of course, strongly advised.

Table 8.1 Psychotropic drugs in overdose

Drug or drug  
group

Toxicity in 
overdose

Smallest dose likely to cause 
death

Signs and symptoms of  
overdose

Antidepressants

Agomelatine1 Probably low No deaths reported. In early trials, 
800 mg was maximum tolerated 
dose

Sedation

Bupropion2–5 Moderate Around 4.5 g Tachycardia, seizures, QRS 
prolongation, QT prolongation, 
arrhythmia

Duloxetine6–8 Low Unclear – no deaths from single 
overdose reported

Drowsiness, bradycardia, 
hypotension. May be asymptomatic

Lofepramine9–11 Low Unclear. Fatality unlikely if 
lofepramine taken alone

Sedation, coma, tachycardia, 
hypotension

MAOIs
(not moclobemide)9,12–14

High Phenelzine – 400 mg
Tranylcypromine – 200 mg

Tremor, weakness, confusion, 
sweating, tachycardia, hypertension

(Continued )
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Table 8.1 (Continued)

Drug or drug  
group

Toxicity in 
overdose

Smallest dose likely to cause 
death

Signs and symptoms of  
overdose

Mianserin15–17 Low Unclear but probably more than 
1 g. Fatality unlikely if mianserin 
taken alone

Sedation, coma, hypotension, 
hypertension, tachycardia, possible 
QT prolongation

Mirtazapine2,18–21 Low Unclear but probably more than 
2.25 g. Fatality unlikely in 
overdose of mirtazapine alone

Sedation; even large overdose may 
be asymptomatic. Tachycardia/
hypertension sometimes seen

Moclobemide22,23 Low Unclear, but probably more than 
8 g. Fatality unlikely if 
moclobemide taken alone

Vomiting, sedation, disorientation

Reboxetine2,24 Low Not known. Fatality unlikely in 
overdose of reboxetine alone

Sweating, tachycardia, changes in 
blood pressure

SSRIs10,11,25–27 Low Unclear. Probably above 1–2 g. 
Fatality unlikely if SSRI taken alone

Vomiting, tremor, drowsiness, 
tachycardia, ST depression. Seizures and 
QT prolongation possible. Citalopram 
most toxic of SSRIs in overdose (coma, 
seizures, arrhythmia); escitalopram is 
less toxic28,29

Trazodone7,30–33 Low Unclear but probably more than 
10 g. Fatality unlikely in overdose 
of trazodone alone

Drowsiness, nausea, hypotension, 
dizziness. Rarely QT prolongation, 
arrhythmia

TCAs9,12,13,34,35

(not lofepramine)
High Around 500 mg. Doses over 

50 mg/kg usually fatal
Sedation, coma, tachycardia, 
arrhythmia (QRS, QT prolongation), 
hypotension, seizures

Venlafaxine2,36–41

(assume same for 
desvenlafaxine)

Moderate Probably above 5 g, but seizures 
may occur after ingestion of 1 g

Vomiting, sedation, tachycardia, 
hypertension, seizures. Rarely 
QT prolongation, arrhythmia, 
rhabdomyolysis. Very rarely cardiac 
arrest/MI, heart failure

Vortioxetine42 Low Unclear Nausea, somnolence, diarrhoea, 
pruritis

Antipsychotics

Amisulpride43,43–45 Moderate Around 16 g QT prolongation, arrhythmia,  
cardiac arrest

Aripiprazole46–49 Low Unclear. Fatality unlikely when 
taken alone

Sedation, lethargy, gastrointestinal 
disturbance, drooling

Asenapine50 Probably low Unclear. No deaths from 
overdose reported

Sedation, confusion, facial dystonia, 
benign ECG changes

Butyrophenones51–53 Moderate Haloperidol – probably above 
500 mg. Arrhythmia may occur 
at 300 mg

Sedation, coma, dystonia, NMS, 
QT prolongation, arrhythmia

Clozapine54,55 Moderate Around 2 g, much less in 
non-tolerant individuals

Lethargy, coma, tachycardia, 
hypotension, hypersalivation, 
pneumonia, seizures



Miscellaneous conditions and substances 661

C
h

a
pt

er
 8

Drug or drug  
group

Toxicity in 
overdose

Smallest dose likely to cause 
death

Signs and symptoms of  
overdose

Iloperidone56,57 Probably 
moderate

Unclear but probably more than 
500 mg

Potent effect on QT interval. Sedation, 
tachycardia, hypotension likely

Lurasidone58 Probably low Unclear Very limited information. Minimal 
effect on QT interval

Olanzapine54,59–61 Moderate Unclear. Probably substantially 
more than 200 mg

Lethargy, confusion, myoclonus, 
myopathy, hypotension, tachycardia, 
delirium. Possibly QT prolongation

Phenothiazines51,62–64 Moderate Chlorpromazine 5–10 g Sedation, coma, tachycardia, 
arrhythmia, pulmonary oedema, 
hypotension, QT prolongation, 
seizures, dystonia, NMS

Quetiapine54,65–70 Low Unclear. Probably more than 5 g. 
Fatalities rare

Lethargy, delirium, tachycardia, QT 
prolongation, respiratory depression, 
hypotension, rhabdomyolysis, NMS

Risperidone54,71,72

(assume same for 
paliperidone)

Low Unclear. Fatality rare in those 
taking risperidone alone

Lethargy, dystonia, tachycardia, 
changes in blood pressure, QT 
prolongation. Renal failure with 
paliperidone

Ziprasidone73–78 Low Around 10 g. Fatality unlikely 
when taken alone

Drowsiness, lethargy. QT 
prolongation, Torsades

Mood stabilisers

Carbamazepine79,80 Moderate Around 20 g, but seizures may 
occur at around 5 g

Somnolence, coma, respiratory 
depression, ataxia, seizures, 
tachycardia, arrhythmia, electrolyte 
disturbance

Lamotrigine81–83 Low Unclear. No deaths from overdose 
reported

Drowsiness, vomiting, ataxia, 
tachycardia, dyskinesia

Lithium84–87 Low (acute 
overdose)

Acute overdose does not normally 
result in fatality. Insidious, chronic 
toxicity is more dangerous

Nausea, diarrhoea, tremor, confusion, 
weakness, lethargy, seizures, coma, 
cardiovascular collapse, bradycardia, 
arrhythmia, heart block

Valproate88–92 Moderate Unclear but probably more than 
20 g. Doses over 400 mg/kg cause 
severe toxicity

Somnolence, coma, cerebral oedema, 
respiratory depression, blood 
dyscrasia, hypotension, hypothermia, 
seizures, electrolyte disturbance 
(hyper ammonaemia)

Others

Benzodiazepines93,94 Low Probably more than 100 mg 
diazepam equivalents. Fatality 
unusual if taken alone. Alprazolam 
is most toxic

Drowsiness, ataxia, nystagmus, 
respiratory dysarthria, depression, 
coma

(Continued )

Table 8.1 (Continued)
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Biochemical and haematological effects of psychotropics

Almost all psychotropics currently used in clinical practice have haematology or bio-
chemistry-related adverse effects that may be detected using routine blood tests. 
While many of these changes are idiosyncratic 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 side-effects or a rare but potentially fatal 
effect, regular monitoring is required as discussed in other sections.

For other agents, laboratory-related side-effects are comparatively rare (prevalence 
usually less than 1%), are often reversible upon cessation of the putative offending 
agent and not always clinically significant although expert advice should be sought. It 
should further be noted that medical co-morbidity, 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 re-challenge 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 8.2 and 8.3 summarise those agents with identified biochemical and haemato-
logical effects, with information compiled from various sources.1–11 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 the Guidelines as well as other, specialist sources, particularly product literature 
relating to individual drugs.
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Table 8.2 Summary of biochemical changes associated with psychotropic drugs

Parameter Reference range Agents reported to raise levels Agents reported to lower levels

Alanine 
transferase

0–45 IU/L
(may be higher in 
males and obese 
subjects)

Antipsychotics: asenapine, 
benperidol, chlorpromazine, 
clozapine, haloperidol, olanzapine, 
quetiapine
Antidepressants: agomelatine, 
duloxetine, mianserin, mirtazapine, 
moclobemide, monoamine oxidase 
inhibitors, SSRIs (especially paroxetine 
and sertraline); TCAs, trazodone, 
venlafaxine
Anxiolytics/hypnotics: barbiturates, 
benzodiazepines, chloral hydrate, 
chlormethiazole, promethazine
Miscellaneous agents: caffeine, 
dexamfetamine, disulfiram, opioids
Mood stabilisers: carbamazepine, 
lamotrigine, valproate

Vigabatrin

Albumin 3.5–4.8 g/dL
(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

50–120 IU/L Caffeine (excess/chronic use), 
carbamazepine, clozapine, disulfiram, 
duloxetine, galantamine, haloperidol, 
memantine, modafinil, nortriptyline, 
olanzapine, phenytoin, sertraline; 
also associated agents that induce 
neuroleptic malignant syndrome

None known

Amylase <300 IU/L Clozapine, donepezil, methadone, 
olanzapine, opiates, pregabalin, 
rivastigmine, SSRIs (rarely), valproate

None known

Aspartate 
aminotransferase

10–50 IU/L
(values slightly 
higher in males)

As for alanine transferase Trifluoperazine

Bicarbonate 22–30 mmol/L None known Agents associated with SIADH: 
all antidepressants, antipsychotics 
(clozapine, haloperidol, 
olanzapine, phenothiazines, 
pimozide, risperidone/
paliperidone, quetiapine), 
carbamazepine

Bilirubin 3–20 µmol/L (total 
bilirubin)

Amitriptyline, benzodiazepines, 
carbamazepine, chlordiazepoxide, 
chlorpromazine, clomethiazole, 
disulfiram, imipramine, fluphenazine, 
meprobamate, phenothiazines, 
phenytoin, promethazine, 
trifluoperazine, valproate

None known
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(Continued )

Parameter Reference range Agents reported to raise levels Agents reported to lower levels

C-reactive 
protein

<10 µg/mL Buprenorphine (rare) None known

Calcium 
(corrected)

2.2–2.6 mmol/L Lithium (rare) Barbiturates, haloperidol

Carbohydrate-
deficient 
transferrin

1.9–3.4 g/L None known None known

Chloride 98–107 mmol/L None known Medications associated with 
SIADH: all antidepressants, 
antipsychotics (clozapine, 
haloperidol, olanzapine, 
phenothiazines, pimozide, 
risperidone/paliperidone, 
quetiapine), carbamazepine

Cholesterol 
(total)

<5.2 mmol/L Antipsychotic treatment, especially 
those implicated in the metabolic 
syndrome (phenothiazines, clozapine, 
olanzapine and quetiapine). 
Rarely: aripiprazole, beta-blockers, 
disulfiram, memantine, mirtazapine, 
modafinil, phenytoin, rivastigmine, 
and venlafaxine

Ziprasidone

Creatine Kinase <90 IU/L Clozapine (when associated with 
seizures), donepezil, olanzapine; 
also associated with agents causing 
neuroleptic malignant syndrome and 
SIADH; cocaine, dexamfetamine

None known

Creatinine 60– 110 µmol/L Clozapine, lithium,lurasidone, 
thioridazine, valproate, medications 
associated with rhabdomyolysis 
(benzodiazepines, dexamfetamine, 
pregabalin, thioridazine); may also 
be also associated with agents 
causing neuroleptic malignant 
syndrome and SIADH

None known

Ferritin Males:  
40–340 µg/L; 
Females: 14–150 µg/L

None known None known

Gamma-glutamyl 
transferase

<60 IU/L (higher 
levels may be found 
in males)

Antidepressants: mirtazapine, SSRIs 
(paroxetine and sertraline implicated); 
TCAs, trazodone, venlafaxine
Anticonvulsants/mood stabilisers: 
carbamazepine, lamotrigine, 
phenytoin, phenobarbitone, valproate
Antipsychotics: benperidol, 
chlorpromazine, clozapine, 
fluphenazine, haloperidol, 
olanzapine, quetiapine,
Miscellaneous: barbiturates, 
clomethiazole, dexamfetamine, 
modafinil

None known

Table 8.2 (Continued)



668 The Maudsley Prescribing Guidelines in Psychiatry

C
h

a
pt

er
 8

Table 8.2 (Continued)

Parameter Reference range Agents reported to raise levels Agents reported to lower levels

Glucose Fasting: 
2.8–6.0 mmol/L
Random: 
<11.1 mmol/L

Antidepressants: MAOI*, SSRI, TCAs*
Antipsychotics: chlorpromazine, 
clozapine, olanzapine*, quetiapine, 
and others
Substances of abuse: methadone, 
opioids
Other: beta-blockers*, bupropion, 
donepezil, galantamine, lithium
All antipsychotics associated with 
hyperglycaemia (excluding 
amisulpride, lurasidone, aripiprazole 
and ziprasidone), glantamine, 
methadone, morphine, TCAs

Rarely with duloxetine, haloperidol, 
pregabalin, TCAs
Medications associated with 
metabolic syndrome may result in 
raised or decreased glucose levels

Glycated 
haemoglobin

3.5–5.5% (4–6% 
in diabetics)

As above Lithium, MAOIs, SSRIs

Lactate 
dehydrogenase

90–200 U/L
(levels rise gradually 
with age)

TCAs (especially Imipramine), 
valproate, methadone, agents 
associated with neuroleptic 
malignant syndrome

None known

Lipoproteins: 
HDL

>1.2 mmol/L Carbamazepine, phenobarbitone, 
phenytoin

Olanzapine, phenothiazines, 
valproate

Lipoproteins: LDL <3.5 mmol/L Beta-blockers, caffeine 
(controversial), chlorpromazine, 
clozapine, memantine, mirtazapine, 
modafinil, olanzapine, 
phenothiazines, quetiapine, 
risperidone/paliperidone, 
rivastigmine, venlafaxine

None known

Phosphate 0.8–1.4 mmol/L Acamprosate, carbamazepine, 
dexamfetamine, agents associated 
with neuroleptic malignant syndrome

None known

Potassium 3.5–5.0 mmol/L Pregabalin Haloperidol, lithium, mianserin, 
reboxetine, rivastigmine, alcohol, 
caffeine, cocaine

Prolactin Normal <350 mU/L; 
Abnormal 
>600 mU/L;

Antidepressants: especially  
MAOIs and TCAs, venlafaxine also 
implicated
Antipsychotics: amisulpride, 
haloperidol, pimozide, risperidone/
paliperidone, sulpiride (aripiprazole, 
asenapine, clozapine, lurasidone, 
olanzapine, quetiapine and 
ziprasidone have minimal effects on 
prolactin levels)

None known
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Parameter Reference range Agents reported to raise levels Agents reported to lower levels

Protein (total) 60–80 g/L None known None known

Sodium 135–145 mmol/L None known Benzodiazepines, carbamazepine, 
chlorpromazine, donepezil, 
duloxetine, haloperidol, lithium, 
memantine, mianserin, 
phenothiazines, reboxetine, 
rivastigmine, SSRIs (especially 
fluoxetine), tricyclic antidepressants 
(especially amitriptyline)
Hyponatraemia should be 
considered in any patient on an 
antidepressant who develops 
confusion, convulsions or 
drowsiness

Thyroid-
stimulating 
hormone

0.3–4.0 mU/L Aripiprazole, carbamazepine,  
lithium, rivastigmine

Moclobemide

Thyroxine Free:
9–26 pmol/L; Total:
60–150 nmol/L

Dexamfetamine, moclobemide (rare) Lithium (causes decreased T4 
secretion), heroin, methadone 
(increase serum thyroxine-binding 
globulin), carbamazepine, 
phenytoin treatment. Rarely 
implicated: aripiprazole, quetiapine 
and rivastigmine

Triglycerides 0.4–1.8 mmol/L Beta-blockers, chlorpromazine, 
clozapine, memantine, mirtazapine, 
modafinil, olanzapine, quetiapine, 
phenothiazines, rivastigmine, 
valproate, venlafaxine,

Ziprasidone (controversial)

Tri-iodothyronine Free 3.0–8.8 pmol/L; 
Total: 1.2–2.9 nmol/L

Heroin, methadone, moclobemide Free T3: valproate
Total T3: carbamazepine, lithium

Urate (uric acid) 0.1–0.4 mmol/L Rarely: rivastigmine None known

Urea 1.8–7.1 mmol/L
(levels increase 
slightly after age 40)

Rarely with agents associated with 
anticonvulsant hypersensitivity 
syndrome and rhabdomyolysis

None known

*may also be associated with hypoglycaemia.
HDL, high-density lipoprotein; LDL, low-density lipoprotein; MAOI, monoamine oxidase inhibitor; SIADH, syndrome 
of inappropriate antidiuretic hormone; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.

Table 8.2 (Continued)
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Table 8.3 Summary of haematological changes associated with psychotropic drugs

Parameter Reference range Agents reported to raise levels Agents reported to lower levels

Activated partial 
thromboplastin 
time

25–39 seconds Bupropion*, phenothiazines 
(especially chlorpromazine)

Modafinil (rare)

Basophils 0.0–0.10 × 109/L TCAs (especially desipramine) None known

Eosinophils 0.04–0.45 × 109/L Amitriptyline, beta-blockers, 
carbamazepine, chloral hydrate, 
chlorpromazine, clonazepam, 
clozapine, donepezil, fluphenazine, 
haloperidol, imipramine, 
meprobamate, modafinil, nortriptyline, 
olanzapine, promethazine, quetiapine, 
SSRIs, tryptophan, valproate

None known

Erythrocytes Males: 
4.5–6.0 × 1012/L
Females: 
3.8–5.2 × 1012/L

None known Carbamazepine, chlordiazepoxide, 
chlorpromazine, donepezil, 
meprobamate, phenytoin, 
trifluoperazine

Erythrocyte 
sedimentation 
rate

<20 mm/hour; Note: 
levels increase with 
age and are slightly 
higher in females

Buprenorphine, clozapine, 
dexamfetamine, levomepromazine, 
maprotiline, SSRIs

None known

Haemoglobin Males: 14–18 g/dL
Females: 12–16 g/dL

None known Aripiprazole, barbiturates, 
bupropion, carbamazepine, 
chlordiazepoxide, chlorpromazine, 
donepezil, duloxetine, galantamine, 
MAOIs, memantine, meprobamate, 
mianserin, phenytoin, promethazine, 
rivastigmine, trifluoperazine

Lymphocytes 1.0–4.8 × 109/L Opioids, valproate Chloral hydrate, lithium

Mean
cell haemoglobin

27–37 pg Note: 
Levels are slightly 
higher in males and 
may be raised in the 
elderly

Medications associated with 
megaloblastic anaemia,  
e.g. all anticonvulsants

None known

Mean
cell haemoglobin 
concentration

300–350 g/L

Mean cell volume 80–100 fL

Monocytes 0.21–0.92 × 109/L Haloperidol None known

Neutrophils 2–9 × 109/L
Note: may be lower 
in people of African 
descent due to 
benign ethnic 
neutropenia

Bupropion, carbamazepine†, 
citalopram, chlorpromazine, 
clozapine†, duloxetine, fluphenazine, 
haloperidol, lithium, olanzapine, 
quetiapine, risperidone/paliperidone, 
rivastigmine, trazodone, venlafaxine

Agents associated with 
agranulocytosis: amitriptyline, 
amoxapine, aripiprazole, 
barbiturates, carbamazepine, 
chlordiazepoxide, chlorpromazine, 
clomipramine, clozapine‡, 
diazepam, fluphenazine, 
haloperidol, imipramine, 
meprobamate, mianserin, 
mirtazapine, nortriptyline, 
olanzapine, promethazine, 
tranylcypromine, valproate
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Parameter Reference range Agents reported to raise levels Agents reported to lower levels

Agents associated with 
leucopoenia: amitriptyline, 
amoxapine, bupropion, 
carbamazepine, chlorpromazine, 
citalopram, clomipramine, 
clonazepam, clozapine, duloxetine, 
fluphenazine, galantamine, 
haloperidol, lamotrigine, lorazepam, 
MAOIs, memantine, meprobamate, 
mianserin, mirtazapine, modafinil, 
olanzapine, oxazepam, pregabalin, 
promethazine, quetiapine, 
risperidone/paliperidone, 
tranylcypromine, valproate, 
venlafaxine
Agents associated with 
neutropenia: trazodone, valproate

Packed
cell volume

Adult males: 
42–52%
Adult females: 
35–47% (levels 
slightly lower in 
pregnant versus 
non-pregnant 
women)

None known None known

Platelets 150–400 × 109/L Lithium Amitriptyline, barbiturates, 
bupropion, carbamazepine, 
clomipramine, chlordiazepoxide, 
chlorpromazine, clonazepam, 
clozapine, diazepam, donepezil, 
duloxetine, fluphenazine, 
imipramine, lamotrigine, 
MAOIs, meprobamate, 
mirtazapine, olanzapine, 
promethazine, risperidone/
paliperidone, 
rivastigmine, sertraline, 
tranylcypromine, trazodone, 
trifluoperazine, valproate, 
cocaine, methadone
Agents associated with 
impaired platelet aggregation: 
chlordiazepoxide, citalopram, 
diazepam, fluoxetine, fluvoxamine, 
paroxetine, sertraline

Prothrombin 
time/
International 
Normalised Ratio

10–13 seconds Fluoxetine, fluvoxamine, disulfiram; 
bupropion, mirtazapine

Barbiturates, carbamazepine, 
phenytoin

Table 8.3 (Continued)

(Continued )
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Parameter Reference range Agents reported to raise levels Agents reported to lower levels

Red
cell distribution 
width

11.5–14.5% Agents associated with 
anaemia: carbamazepine, 
chlordiazepoxide, citalopram, 
clonazepam, diazepam, lamotrigine, 
mirtazapine, sertraline, 
tranylcypromine, trazodone, 
valproate, venlafaxine

None known

Reticulocyte count 0.5–1.5% None known Carbamazepine, 
chlordiazepoxide, chlorpromazine, 
meprobamate, phenytoin, 
trifluoperazine

*may raise or lower levels
†Rare, usually associated with leucopoenia.
‡Note that in rare cases clozapine has been associated with a ‘morning pseudo-neutropenia’ with lower levels of 
circulating neutrophil levels. As neutrophil counts may show circadian rhythms, repeating the FBC at a later time of 
day may be instructive.
FBC, full blood count; MAOI, monoamine oxidase inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, 
tricyclic antidepressant.
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Prescribing drugs outside their licensed indications  
(‘off-label’ prescribing)

A Product Licence (PL) 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 side-effect profile, relative to the severity of the disorder being treated 
and other available treatments. Licensed indications are preparation specific, outlined 
in the Summary of Product Characteristics (SPC), and may be different for branded and 
generic formulations of the same drug.1 In the US product ‘labelling’ has a similar legal 
status to EU licensing.

The decision of a manufacturer to seek a PL for a given indication is essentially a 
commercial one; potential sales are balanced against the cost of conducting the 
necessary clinical trials. It therefore follows that drugs may be effective outside 
their licensed indications for different disease states, age ranges, doses and dura-
tions. The absence of a formal PL or labelling may simply reflect the absence of 
controlled trials supporting the drug’s efficacy in these areas. In other cases (e.g. 
sertraline or quetiapine in generalised anxiety disorder) there is sufficient evidence 
but a licence has not been sought by the manufacturer. Importantly, however, it is 
possible that trials have been conducted but given negative results. Clinicians often 
assume that drugs with a similar mode of action will be similarly effective for a 
given indication, and in many cases this may be true. For example, the efficacy of 
aripiprazole, olanzapine, quetiapine and risperidone in reducing behavioural and 
psychological symptoms (BPSD) in people with dementia, is similar2 yet only risp-
eridone is licensed for this indication.

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. In the BPSD example given above, risperi-
done is not clearly better tolerated than other antipsychotics.2 In the UK, 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

It has been suggested that off-label prescribing in psychiatry is less likely to be sup-
ported by a strong evidence base than off-label prescribing in other areas of medicine.5 
In psychiatry, small (underpowered) studies (with wide confidence intervals) often 
influence practice, particularly with respect to treatment resistant illness. When these 
small studies are combined in the form of a meta-analysis, considerable heterogeneity 
is often found suggesting publication bias (that is, that negative studies are not pub-
lished). Treatments may therefore become incorporated into ‘routine custom and prac-
tice’ in the absence of any evidence supporting efficacy and/or tolerability, and these 
treatments may sometimes continue to be used despite the findings of later, larger, and 
more definitive negative studies.

The psychopharmacology special interest group at the Royal College of Psychiatrists 
has published a consensus statement on the use of licensed medicines for unlicensed 
uses.6 They note that unlicensed use is common in general adult psychiatry with 
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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 
prescribing 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 8.1.

Examples of acceptable use of drugs outside their Product  
Licences/Labels

Table 8.4 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
 ■ the expertise and experience of prescribers varies. A 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 psy-
chotherapy 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 mel-
atonin (used to treat insomnia in children and adolescents) and pirenzepine (used to 
treat clozapine-induced hypersalivation). Awareness of the evidence base and docu-
mentation of potential benefits, side-effects and patient consent are especially impor-
tant here.

Box 8.1 Summary of the consensus statement on the use of licensed medicines for 
unlicensed uses

Before prescribing ‘off-label’:
1. Exclude licensed alternatives (e.g. they have proved ineffective or poorly tolerated).
2. Ensure familiarity with the evidence base for the intended unlicensed use. If unsure, seek 

advice.
3. 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.

4. If prescribing responsibility is to be shared with primary care, ensure that the risk assessment 
and consent issues are shared with the GP.

5. Monitor for efficacy and side-effects.
6. Consider publishing the case to add to the body of knowledge.
The more experimental the unlicensed use is, the more important it is to adhere to the above 
guidance.
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Table 8.4 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 Rapid cycling bipolar disorder Some 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 
side-effect of antipsychotics

Fluoxetine Maintenance treatment of 
depression

Few prescribers are likely to be aware 
that this is not a licensed indication in 
the UK

Melatonin
(Circadin)

Insomnia in children Licence covers adults > 55 years only. 
Probably preferable to unlicensed 
formulations of melatonin

Methylphenidate ADHD in children under 6 years Established clinical practice

ADHD in people over 18 years Supported by evidence base

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

ADHD, attention deficit hyperactivity disorder.

http://www.medicines.org.uk/emc/
http://www.medicines.org.uk/emc/
http://www.rcpsych.ac.uk/publications/collegereports/cr/cr142.aspx
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http://www.gmc-uk.org/guidance/ethical_guidance/14316.asp
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Observations on the placebo effect in mental illness

Target symptoms improve to varying degrees in approximately one-third of patients 
given a placebo.1,2 Adverse effects also occur; the so-called nocebo effect.2 Although 
pharmacologically inert, placebo can cause direct physiological effects, at least in 
the short term, that are consistent with the effects of active drugs. This has been dem-
onstrated in neuroimaging studies.3,4 The exact neurobiological response varies with 
the target illness.2,5 In many psychiatric conditions the effect size of placebo is substan-
tial;6 often greater than the effect size of drugs used in general medicine.7 Proving the 
efficacy of psychotropic drugs is thus challenging; much more challenging than in 
general medicine where placebo effects are often absent (e.g. type I diabetes).

The following considerations apply when interpreting the results of placebo- controlled 
studies. Although the references for each point are drawn from the depression literature, 
the same principles apply to the treatment of other disorders. The relative importance of 
each point will vary depending on the disorder that is being treated.

 ■ Placebo is not the same as no care: patients who maintain contact with services have 
a better outcome than those who receive no care.8

 ■ The placebo response is greater in mild illness.9,10

 ■ Placebo tablets and controls for the non-specific effects of psychological interventions 
such as CBT may not be equitable,11 leading to an overestimation of the benefits of 
psychological relative to pharmacological interventions.

 ■ The higher the placebo response rate, the more difficult it is to power studies to show 
treatment effects. Where the placebo response rate exceeds 40%, studies have to recruit 
very large numbers of patients to be adequately powered to show differences between 
treatments.12 For example, it has been demonstrated in a novel analysis that 39% of 
participants in placebo-controlled RCTs of escitalopram respond irrespective of treat-
ment allocation, with just 19% of the total benefit attributable to active treatment.10 
The large placebo response rate results in a small overall absolute difference between 
the active and placebo arms but within this small ‘effect size’ a proportion of patients 
improve markedly with active treatment.

 ■ It is difficult to separate placebo effects from spontaneous remission. The higher the spon-
taneous remission rate, the more difficult it is to power studies to show treatment effects.8

 ■ Patients who enter RCTs generally do so when acutely unwell. Symptoms are likely 
to improve in the majority, irrespective of the intervention. This is so-called ‘regres-
sion to the mean’.11,13

 ■ The placebo response rate in published studies is increasing over time.14 This may be 
because of increasing numbers of mildly ill patients being recruited into trials perhaps 
because of clinicians’ reluctance to risk severely ill patients being randomised into 
placebo arms.

 ■ ‘Breaking the blind’ may influence outcome. The resultant ‘expectancy effect’ may 
explain why active placebos are more effective than inert placebos.15,16 That is, if 
patients or observers note adverse effects, the placebo effect is enhanced.

 ■ Overt administration of placebo is more effective than covert administration.2

 ■ Not all placebos are the same. Patients perceive two brightly coloured tablets to be 
more effective than one small white one. Capsules, injections and branding also 
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increase expectations of efficacy.1 This may partly explain different placebo response 
rates in studies of similar design.

 ■ Placebo effects may be cumulative, with two different placebo interventions used 
simultaneously giving a greater effect than one.2

 ■ Most psychotropic drugs have side-effects such as sedation that may improve scores 
on rating scales without actually treating the target illness.

 ■ Placebo response may be short-lived: studies are usually too short to pick up placebo 
relapsers.17

 ■ Statistical significance and clinical significance are not the same thing: a study may 
report on a highly statistically significant difference in efficacy between active drug 
and placebo, but the magnitude of the difference may be too small to be clinically 
meaningful.

 ■ Publication bias remains a problem.18–20 Many negative studies are never pub-
lished.21,22 Underpowered positive studies often are. Reboxetine is a good example 
here – considering unpublished studies reveal the drug to have limited, if any, 
efficacy.22

 ■ Placebo response increases according to expectancy. For example, placebo response is 
greater in studies randomising 2:1 active: placebo than in those randomising 1:1 
(chance of receiving active is greater).22

 ■ Placebo and nocebo mechanisms can be additive to those of drug treatment as treat-
ment is given in a therapeutic context that has the potential to activate and modulate 
placebo mechanisms.2,23

 ■ Note that other effects may operate: ‘wish bias’ probably exaggerates the efficacy of 
new drugs compared with established agents.24

 ■ Placebo shows a dose-related effect. The more visits (assessments) in a trial, the better 
the effect of placebo.25
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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 accurately outcomes because 
a number of processes may occur simultaneously or consequently.

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 for a given ‘dose’ of alcohol than in males. 
Approximately 10% of ingested alcohol is subjected to first pass metabolism by 
alcohol dehydrogenase (ADH). A small proportion of alcohol is metabolised by 
ADH in the stomach. The remainder is metabolised in the liver by ADH and CYP2E1; 
women have less capacity to metabolise via ADH than men. CYP2E1 plays a minor 
role in occasional drinkers but is an important and inducible metabolic route in 
chronic, heavy drinkers. CYP1A2, CYP3A4 and many other CYP enzymes also play 
a minor role.5,6

CYP2E1 and ADH convert alcohol to acetaldehyde which 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. Acetaldehyde 
is further metabolised by aldehyde dehydrogenase to acetic acid and then to carbon 
dioxide and water.

All of the enzymes involved in the metabolism of alcohol exhibit genetic polymor-
phism. For example, 40% of people of Asian origin are poor metabolisers via ADH. 
Chronic consumption of alcohol induces CYP2E1 and CYP3A4. The effects of alcohol 
on other hepatic metabolising enzymes have been poorly studied.

The metabolism of alcohol is summarised in Figure 8.1.
Interactions are difficult to predict in alcohol misusers because two opposing pro-

cesses may be at work: competition for enzymatic sites during periods of intoxication 
(increasing drug plasma levels) and enzyme induction prevailing during periods of 

Figure 8.1 Metabolism of alcohol. *Minor route in occasional drinkers; major route in misusers and at higher 
blood alcohol concentration.
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sobriety (reducing plasma levels). See Tables 8.5 and 8.6. In chronic drinkers, particu-
larly those who binge drink, serum levels of prescribed drugs may reach toxic levels 
during periods of intoxication with alcohol and then be sub-therapeutic when the 
patient is sober. This makes it very difficult to optimise treatment of physical or mental 
illness.

Interactions of uncertain aetiology include increased blood alcohol concentrations 
in people who take verapamil and decreased metabolism of methylphenidate in people 
who consume alcohol.

Table 8.5 Co-administration of alcohol and substrates for CYP2E1 and CYP3A4

Substrates for enzyme
Note: this is not an  
exhaustive list

Effects in an intoxicated  
patient

Effects in a chronic,  
sober drinker

CYP2E1 Paracetamol
Isoniazid
Phenobarbitone
Warfarin

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

CYP3A4 Benzodiazepines
Carbamazepine
Clozapine
Donepezil
Galantamine
Mirtazapine
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 8.6 Drugs that inhibit alcohol dehydrogenase and aldehyde dehydrogenase

Enzyme Inhibited by Potential consequences

Alcohol dehydrogenase Aspirin
H

2 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
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Pharmacodynamic interactions2–4,7

Alcohol enhances inhibitory neurotransmission at gamma-aminobutyric acid (GABA) 
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 alone 
would therefore be expected to cause sedation, amnesia, ataxia and give rise to feelings of 
pleasure (and/or worsen psychotic symptoms in vulnerable individuals). See Table 8.7.

Alcohol can cause or worsen psychotic symptoms by increasing dopamine release in 
mesolimbic pathways. The effect of antipsychotic drugs may be competitively antagonised, 
rendering them less effective.

Electrolyte disturbances secondary to alcohol-related dehydration can be exacerbated 
by other drugs that cause electrolyte disturbances such as diuretics.

Note that heavy alcohol 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 drinkers are particularly susceptible to the gastrointestinal irritant effects of 
aspirin and NSAIDs.

Table 8.7 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

Amnesia Other amnesic drugs, e.g.
Barbiturates
Benzodiazepines
Z-hypnotics

Increased amnesic effects ranging from mild 
memory loss to total amnesia

Ataxia ACE inhibitors
Beta-blockers
Calcium channel blockers
Nitrates
Adrenergic a-receptor  
antagonists, e.g.

Clozapine
Risperidone
Tricyclics

Increased unsteadiness and falls

ACE, angiotensin-converting enzyme; CNS, central nervous system.
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Note: in the presence of pharmacokinetic interactions, pharmacodynamic interactions 
will 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 sedative (via GABA affinity), loss of con-
sciousness and respiratory depression may occur.

Note: be aware of the possibility of hepatic failure or reduced hepatic function in 
chronic alcohol misusers. See section on ‘Hepatic impairment’ in Chapter 7. Also note 
risk of hepatic toxicity with some recommended drugs (e.g. valproate). Psychotropic 
drugs of choice are given in Table 8.8.
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Table 8.8 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 SSRI – 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
MAOIs as can cause profound hypotension. Also 
potential interaction with tyramine- containing 
drinks which can lead to hypertensive crisis

Mood stabilisers Valproate
Carbamazepine
Note: 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

MAOI, monoamine oxidase inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.
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Nicotine

The most common method of consuming nicotine is by smoking cigarettes. One-quarter 
of the general population, 40–50% of those with depression1 and 70–80% of those 
with schizophrenia smoke.2 Nicotine causes peripheral vasoconstriction, tachycardia 
and increased blood pressure.3 Smokers are at increased risk of developing cardiovas-
cular disease. People with schizophrenia who smoke are more likely to develop the 
metabolic syndrome, compared with those who do not smoke.4 As well as nicotine, 
cigarettes also contain tar (a complex mixture of organic molecules, many carcino-
genic), a cause of cancers of the respiratory tract, chronic bronchitis and emphysema.5 
Electronic cigarettes, it is claimed, contain only nicotine, which has very limited toxicity 
and is not thought to be carcinogenic. E-cigarettes are thus preferred for all smokers, 
albeit with some reservations in regard to quality control of content and the so-called 
re-normalisation of smoking.

Nicotine is highly addictive; an effect which may be at least partially genetically deter-
mined.6 People with mental illness are 2–3 times more likely than the general population 
to develop and maintain a nicotine addiction.1 Chronic smoking contributes to the 
increased morbidity and mortality from respiratory and cardiovascular disease that is seen 
in this patient group. Nicotine also has psychotropic effects. Smoking can affect the metab-
olism (and therefore the efficacy and toxicity) of drugs prescribed to treat psychiatric 
 illness.7 See section on ‘Smoking and psychotropic drugs’ in this chapter. Nicotine use may 
be a gateway 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.1 Dopamine release in the limbic system is associated with 
pleasure: dopamine is the brain’s ‘reward’ neurotransmitter. 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 extrapyramidal side-
effects [EPS] or for its anxiolytic effect8). Drugs that increase the release of dopamine 
reduce the craving for nicotine. They may also worsen psychotic illness (see the section 
on ‘Nicotine and smoking cessation’ in Chapter 6).

Nicotine improves concentration and vigilance.1 It also enhances the effects of gluta-
mate, acetylcholine and serotonin.8

Schizophrenia

Seventy to eighty per cent of people with schizophrenia regularly smoke cigarettes2 
and this increased tendency to smoke predates the onset of psychiatric symptoms.9 
Possible explanations are as follows: smoking causes dopamine release, leading to 
feelings of well-being and a reduction in negative symptoms;8 to alleviate some of the 
side-effects of antipsychotics such as drowsiness and EPS1 and cognitive slowing;10 as 
a means of structuring the day (a behavioural filler); a familial vulnerability11 or as a 
means of alleviating the deficit in auditory gaiting that is found in schizophrenia.12 
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Nicotine may also improve working memory and attentional deficits.13–15 Nicotinic 
receptor  agonists may have beneficial effects on neurocognition,16,17 although none is 
yet licensed for this purpose. Note though that cholinergic drugs may exacerbate 
nicotine  dependence.18 A  single photon emission computed tomography (SPECT) 
study has shown that the greater the occupancy of striatal D2 receptors by antipsy-
chotic drugs, the more likely the patient is to smoke.19 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  symptoms.7 Switching to nicotine replacement therapy 
(NRT) or e-cigarettes may thus be a  preferred option.20

Depression and anxiety

In ‘normal’ individuals a moderate consumption of nicotine is associated with pleasure 
and a decrease in anxiety and feelings of anger.21 The mechanism of this anxiolytic 
effect is not understood. People who suffer from anxiety and/or depression are more 
likely to smoke22,23 and find it more difficult to stop.21,24 This is compounded by the 
observation that nicotine withdrawal can precipitate or exacerbate depression in those 
with a history of the illness,21 and cigarette smoking may directly increase the risk of 
symptoms of depression.25 In marked contrast, a recent analysis suggests that stopping 
smoking actually improves depression and anxiety.26 These contradictory findings 
are explained by the fact that early withdrawal worsens depression whereas successful 
cessation improves depression in the longer term.

Patients with depression are at increased risk of cardiovascular disease. By directly 
causing tachycardia and hypertension,3 nicotine may, in theory, exacerbate this prob-
lem. More importantly, smoking is a well known independent risk factor for cardiovas-
cular disease, probably because it hastens athlerosclerosis. A Cochrane review27 suggests 
smoking cessation is achievable in depressed smokers.

Movement disorders and Parkinson’s disease

By increasing dopaminergic neurotransmission, nicotine provides a protective effect 
against both drug-induced EPS and idiopathic Parkinson’s disease. Smokers are less 
likely to suffer from antipsychotic-induced movement disorders than non-smokers1 and 
use anticholinergics less often.7 Parkinson’s disease occurs less frequently in smokers 
than in non-smokers and the onset of clinical symptoms is delayed.1,28 This may reflect 
the inverse association between Parkinson’s disease and sensation seeking  behavioural 
traits, rather than a direct effect of nicotine.29

Drug interactions

Polycyclic hydrocarbons in cigarette smoke are known to stimulate the hepatic microso-
mal enzyme system, particularly P4501A2,8 the enzyme responsible for the metabolism 
of many psychotropic drugs. Smoking can lower the blood levels of some drugs by up 
to 50%.8 This can affect both efficacy and side-effects and needs to be taken into 
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account when making clinical decisions. The drugs most likely to be affected are: 
 clozapine,30 fluphenazine, haloperidol, chlorpromazine, olanzapine, many tricyclic anti-
depressants, mirtazapine, fluvoxamine and propranolol. See section on ‘Smoking and 
psychotropic drugs’ in this chapter.

Withdrawal symptoms7

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 confused with 
depression, anxiety, sleep disorders and mania. Withdrawal can also exacerbate the 
symptoms of schizophrenia.

Smoking cessation

See section on ‘Nicotine and smoking cessation’ in Chapter 6.
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Smoking and psychotropic drugs

Tobacco smoke contains polycyclic aromatic hydrocarbons that induce (increase the 
activity of) certain hepatic enzymes (CYP1A2 in particular).1 For some drugs used in 
psychiatry, smoking significantly reduces drug plasma levels and higher doses are 
required than in non-smokers.

When people stop smoking, enzyme activity reduces over a week or so. (Nicotine 
replacement or use of electronic cigarettes has no effect on this process.) Plasma levels of 
affected drugs will then rise, sometimes substantially. Dose reduction will usually be neces-
sary. If smoking is re-started, enzyme activity increases, plasma levels fall and dose increases 
are then required. The process is complicated and effects are difficult to  predict. Of course, 
few people manage to give up smoking completely, so additional complexity 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 8.9 gives details of psychotropic drugs known to be affected by smoking status.

Table 8.9 Psychotropic drugs affected by smoking status

Drug Effect of smoking
Action to be taken on 
stopping smoking

Action to be taken 
on re-starting

Agomelatine2 Plasma levels reduced Monitor closely. Dose may need 
to be reduced

Consider re-introducing 
previous smoking dose

Benzodiazapines3,4 Plasma levels reduced by 
0–50% (depends on drug 
and smoking status)

Monitor closely. Consider 
reducing dose by up to 25% 
over one week

Monitor closely. Consider 
re-starting ‘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

Chlorpromazine3–5 Plasma levels reduced. 
Varied estimates of exact 
effect

Monitor closely. Consider dose 
reduction

Monitor closely. Consider 
re-starting previous smoking 
dose

Clozapine6–10 Reduces plasma levels by 
up to 50%. Plasma level 
reduction may be greater 
in those receiving valproate

Take plasma level before 
stopping. On stopping, reduce 
dose gradually (over a week) 
until around 75% of original 
dose reached (i.e. reduce by 
25%). Repeat plasma level one 
week after stopping. Anticipate 
further dose reductions

Take plasma level before 
re-starting. Increase dose to 
previous smoking dose over 
one week. Repeat plasma 
level

Duloxetine11 Plasma levels may be 
reduced by up to 50%

Monitor closely. Dose may need 
to be reduced

Consider re-introducing 
previous smoking dose

Fluphenazine12 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 re-starting, increase dose 
to previous smoking dose

Fluvoxamine13 Plasma levels decreased  
by around one-third

Monitor closely. Dose may need 
to be reduced

Dose may need to be 
increased to previous level
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Drug Effect of smoking
Action to be taken on 
stopping smoking

Action to be taken 
on re-starting

Haloperidol14,15 Reduces plasma levels by 
around 20%

Reduce dose by around 10%. 
Monitor carefully. Consider 
further dose reductions

On re-starting, increase dose 
to previous smoking dose

Mirtazapine16 Unclear, but effect 
probably minimal

Monitor Monitor

Olanzapine17–20 Reduces plasma levels 
by up to 50%

Take plasma level before 
stopping. On stopping, reduce 
dose by 25%. After one week, 
repeat plasma level. Consider 
further dose reductions

Take plasma level before 
restarting. Increase dose to 
previous smoking dose over 
one week. Repeat plasma 
level

Tricyclic 
antidepressants3,4

Plasma levels reduced 
by 25–50%

Monitor closely. Consider reducing 
dose by 10–25% over one week. 
Consider further dose reductions

Monitor closely. Consider 
re-starting previous smoking 
dose

Zuclopentixol21,22 Unclear, but effect  
probably minimal

Monitor Monitor

Note: Only cigarette smoking induces hepatic enzymes in the manner described above – nicotine replacement and 
electronic cigarettes (which do not contain polycyclic aromatic compounds) have no effect on enzyme activity.

Table 8.9 (Continued)

http://www.medicines.org.uk/emc/medicine/21830/SPC/Valdoxan/
http://www.medicines.org.uk/emc/medicine/21830/SPC/Valdoxan/
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Caffeine

Caffeine is probably the most popular psychoactive substance in the world. Mean daily 
consumption in the UK is 350–620 mg.1 A quarter of the general population and half of 
those with psychiatric illness regularly consume over 500 mg caffeine/day.2 Consumption 
of caffeine should be routinely discussed with an individual to assess its effect on their 
symptoms and presentation.3 In particular, caffeine withdrawal can have a marked effect 
on mental and physical health. See Table 8.10 for the caffeine content of various drinks.

Chocolate also contains caffeine. Martindale lists over 600 medicines that contain 
caffeine.4 Most are available without prescription and are marketed as analgesics or 
appetite suppressants.

General effects of caffeine

 ■ Acute use can increase systolic and diastolic BP by up to 10 mmHg; for up to 4 
hours.3 Chronic moderate use probably has little effect on BP.5

 ■ May enhance reinforcing effects of nicotine and possibly other drugs of abuse.4,6

 ■ Caffeine has de novo psychotropic effects (Table 8.11), may worsen existing psychi-
atric illness, and interact with psychotropic drugs.

 ■ Caffeine is an antagonist at adenosine A1 and A2A receptors, thus stimulating dopa-
mine pathways.

Pharmacokinetics

 ■ Absorption
 ■ rapid after oral administration, especially in liquid form
 ■ half-life of 2.5–4.5 hours.

 ■ Metabolism
 ■ metabolised by CYP1A2, a hepatic cytochrome enzyme that exhibits genetic poly-
morphism, which may partially account for the large inter-individual differences 
that are seen in the ability to tolerate caffeine.10 Note that CYP1A2 is induced by 
smoking and inhibited by a number of drugs such as fluvoxamine

 ■ metabolic pathways also become saturated at higher doses.11

Table 8.10 Caffeine content of drinks

Drink Caffeine content

Brewed coffee 100 mg/cup

Red Bull 80 mg/can (other energy drinks may contain substantially more)

Instant coffee 60 mg/cup

BlackTea 45 mg/cup

Green Tea 20–30 mg/cup

Soft drinks 25–50 mg/can
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 ■ Interactions
 ■ 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 (Table 8.12)

 ■ caffeine competitively inhibits CYP1A2. Plasma levels of some drugs may be reduced 
if caffeine is withdrawn.

Caffeine intoxication

The Diagnostic and Statistical Manual of Mental Disorders DSM-V16 defines caffeine 
intoxication as the recent consumption of caffeine, usually in excess of 250 mg accom-
panied by five or more of the symptoms shown in Box 8.2.

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-V diagnoses.

Energy drinks

So called energy drinks contain large amounts of caffeine along with sugar, vitamins 
and a number of other ingredients such as guarana. There is some evidence that these 
drinks can improve attention and short-term memory.17 Marketing is targeted 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.18–20

Table 8.11 Psychotropic effects of caffeine

Dose Psychotropic effect

Generally CNS stimulation
Increase catecholamine release, particularly dopamine7

Low to moderate dose Elation2

Peacefulness2

Large doses >600 mg/day
(Sensitive individuals may experience affects at lower doses)

Anxiety8

Insomnia8

Psychomotor agitation8

Excitement8

Rambling speech8

Sometimes delirium and psychosis8

May inhibit benzodiazepine-receptor binding8

Tolerance may develop to the affects
Established withdrawal syndrome exists, symptoms 
include: headache, depressed mood, anxiety, fatigue, 
irritability, nausea, dysphoria and craving9
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Schizophrenia

 ■ Patients with schizophrenia often consume large amounts of caffeine-containing 
drinks1 and they are twice as likely as controls to consume >200 mg caffeine/day.7

 ■ This may be to relieve dry mouth (as a side-effect of antipsychotic drugs), for the 
stimulant effects of caffeine (to relieve dysphoria/sedation/negative symptoms)7 or 
simply because coffee/tea drinking structures the day or relieves boredom.

 ■ Schizophrenia may increase sensitivity to drug related cues.7

 ■ Large doses of caffeine can worsen psychotic symptoms7 (in particular elation and 
conceptual disorganisation) and result in the prescription of larger doses of antipsy-
chotic drugs.

Table 8.12 Interactions of caffeine

Interacting substance Effect Comment

CYP1A2 inhibitors:
 Oestrogens
 Cimetidine
  Fluvoxamine (may 

decrease caffeine 
clearance by 80%)12

 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 – increasing 
caffeine metabolism7

Smokers may require higher doses to gain 
desired effects7

Lithium High doses may reduce  
lithium levels

Caffeine withdrawal may cause a lithium 
level rise13

MAOIs May enhance stimulant CNS effects

Clozapine Caffeine may increase plasma levels 
by up to 60%14

Thought to be through competitive inhibition 
of CYP1A2. Other drugs affected by the enzyme 
include olanzapine, imipramine and clomipramine

SSRIs Large doses may increase risk of 
serotonin syndrome15

Benzodiazepines Caffeine may receptor binding, 
acting as an antagonist

Reduce the efficacy8

CNS, central nervous system; MAOI, monoamine oxidase inhibitor; SSRI, selective serotonin reuptake inhibitor.

Box 8.2 Symptoms of caffeine intoxication

 ■ Restlessness
 ■ Nervousness
 ■ Excitement
 ■ Insomnia
 ■ Flushed face
 ■ Diuresis

 ■ Gastrointestinal disturbance
 ■ Muscle twitching
 ■ Rambling flow of thought and speech
 ■ Tachycardia or cardiac arrhythmia
 ■ Periods of inexhaustibility
 ■ Psychomotor agitation
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 ■ The removal of caffeine from the diets of chronically disturbed (challenging behaviour) 
patients, may lead to decreased levels of hostility, irritability and suspiciousness21 and 
may be of benefit in clozapine resistant schizophrenia,22 although this may not hold 
true in less disturbed populations.23

Mood disorders

 ■ Caffeine may elevate mood through increasing noradrenaline release24 and modest 
caffeine consumption may protect against depression in those who do not have a pre-
existing mood disorder.25

 ■ People with mood disorders are more likely to consume caffeine, particularly when 
depressed.13,26

 ■ Depressed patients may be more sensitive to the anxiogenic effects of caffeine.27,28

 ■ Excessive consumption of caffeine may precipitate mania.28–30

 ■ Caffeine can increase cortisol secretion (gives a false positive in the dexamethasone-
suppression test),31 increase seizure length during ECT32 and increase the clearance of 
lithium by promoting dieresis.33

Anxiety disorders

 ■ Increases vigilance, decreases reaction times, increases sleep latency and worsens subjective 
estimates of sleep quality, effects that may be more marked in poor metabolisers.

 ■ May precipitate or worsen generalised anxiety and panic attacks;34 vulnerability to 
these effects may be genetically determined.6

 ■ 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.35

In summary, caffeine:

 ■ is present in high quantities in coffee and some soft drinks, particularly energy drinks
 ■ may worsen psychosis and anxiety; young people may be particularly vulnerable
 ■ can increase plasma clozapine levels
 ■ may induce intoxication which is characterised by psychomotor agitation and rambling 
speech

 ■ may be associated with toxicity when co-administered with CYP1A2 inhibitors such 
as fluvoxamine

 ■ can enhance the reinforcing effects of nicotine and possibly other drugs of abuse.
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Complementary therapies

Complementary therapies are those used alongside orthodox treatments with the aim 
of providing psychological and emotional support through the relief of symptoms. A 
wide range of treatments are available, most with limited or no scientific support. These 
therapies do not change or develop over time, there being almost no research aimed at 
determining best practice. Whenever an alternative treatment is shown to be active, it 
usually becomes part of mainstream practice.

A large proportion of the population currently use or have recently used complemen-
tary therapies (CTs).1 Most users suffer from psychiatric conditions.2,3 As health 
 professionals are rarely consulted before purchase, a diagnosis is often not made and 
efficacy and side-effects are not monitored. The majority of those who use CTs are also 
taking conventional medicines and many people use more than one CT simultaneously.4 
Many do not tell their doctor.5 The public associate natural products with safety and may 
be unwilling to report possible side-effects.6 Herbal medicines, in particular, can be toxic 
as they contain pharmacologically active substances.7 Many conventional drugs pre-
scribed today were originally derived from plants. These include medicines as diverse as 
aspirin, digoxin and the vinca alkaloids used in cancer chemotherapy. Herbal medicines 
such as St John’s wort, Ginkgo biloba, Yokukansan and Valerian are increasingly used as 
self-medication for psychiatric and neurodegenerative illnesses.3,8–13

Few CTs have been subject to randomised controlled trials, so efficacy is largely 
unproven. For some, Cochrane Reviews exist, but none support their use. These include 
the use of Chinese herbal medicine as an adjunct to antipsychotics in schizophrenia 
(promising, more evidence required)14 aromatherapy for behavioural problems in 
dementia (insufficient evidence, but worth further study)15,16 and hypnosis for schizo-
phrenia (insufficient evidence, but worth further study).17 Several complementary 
therapies are thought to be worthy of further study in the adjunctive management of 
substance misuse.18 There is some preliminary, limited support for aromatherapy as an 
adjunct to conventional treatments in a range of psychiatric conditions.19 Folic Acid20 
and Vitamin D21 have been used in depression.

There is little systematic monitoring of side-effects caused by CTs, so safety is 
unknown. There are an increasing number of published case reports of significant 
drug–herb interactions;22 these include ginkgo and aspirin or warfarin leading to 
increased bleeding, ginkgo and trazodone leading to coma, and ginseng and phenelzine 
leading to mania.23,24 The wide range of drug interactions with St John’s wort are 
 outlined in the section ‘Drug interactions with antidepressants’ in Chapter 4.

Some herbs are known to be very toxic.25,26 During consultation with patients or in 
the process of medicine reconciliation, the use of any specific complementary therapies 
should be explored and reviewed.

Whatever the perceived ‘evidence base’ for the use of complementary therapies, the 
feelings of autonomy engendered by (apparently) taking control of one’s own illness 
and treatment can result in important psychological benefits irrespective of any direct 
therapeutic benefits of the CT; the placebo effect is likely to be important here. (See 
section on ‘Observations on the placebo effect in mental illness’ in this chapter.) There 
are many different complementary therapies, the most popular being homeopathy and 
herbal medicine with its branches of Bach’s flower remedies, and Chinese and Ayurvedic 
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medicine. Non-drug therapies such as acupuncture and osteopathy are also popular. 
Aromatherapy is usually considered to be a non-pharmacological treatment but this 
may not be the case.27 Physical exercise28 and spirituality29 have also been suggested.

To master one CT can sometimes take years of study. Therefore, to ensure safe and 
effective treatment, any referrals should be to a qualified practitioner with the 
Complementary and Natural Healthcare Council.30

Be aware, nonetheless, that scientific support for most complementary medicine is 
minimal and ‘qualification’ to practise may entail little in the way of examination or 
regulation. Moreover, much of what is taught and learned is palpable nonsense. The 
majority of doctors and pharmacists have no qualifications or specific training in CTs. 
Table 8.13 gives a brief introduction. Further reading is strongly recommended.
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Enhancing medication adherence

Recommendations made in clinical guidelines regarding the use of medicines are based 
on evidence from clinical trials supplemented by clinicians’ opinions of the balance 
between the potential benefits and potential risks of treatment. In clinical practice, 
however, a range of patient-related factors such as insight, health beliefs and the per-
ceived efficacy and tolerability of treatment, influence whether medication is taken, and 
if so, for how long.

The patient and prescriber should agree jointly on the goals of treatment and how 
these can be reached. Sticking to this mutually agreed plan is termed concordance or 
adherence; non-adherence indicates that the treatment plan should be renegotiated, and 
not that the patient is at fault.

How common is non-adherence?

Reviews of adherence generally conclude that approximately 50% of people do not 
take their medication as prescribed, and that this proportion is similar across chronic 
physical and mental disorders.1 This, however, may be an over-simplification in that it 
is probable that only a very 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.2

There is some variation in adherence rates both over time and across settings. For 
example, ten days after discharge from hospital, up to 25% of patients with schizophre-
nia are partially or completely non-adherent and this figure rises to 50% at one year 
and 75% by 2 years.3 In some mental healthcare settings the rate of non-adherence may 
be up to 90%.4

Poor adherence to medication is a major risk factor for poor outcomes including 
relapse in people with schizophrenia,5–7 bipolar disorder8 and depression.9,10 Wider health 
benefits are also lost. For example, compared with depressed patients who take an 
 antidepressant, those who do not have a 20% increased risk of an incident myocardial 
infarction.10 As a rule of thumb, the lower the amount of prescribed medication that is 
taken, the poorer the outcome. There is no evidence that newer (presumed better toler-
ated) medicines are consistently associated with increased adherence.2

According to the World Health Organisation ‘increasing the effectiveness of adher-
ence interventions may have far greater impact on the health of the population than 
any improvements in specific medical treatments’; it has therefore been suggested that 
non-adherence should be a diagnosable condition for which active interventions are 
provided.11 Indeed, analyses of data collected as part of the national confidential 
inquiry into suicide and homicide by people with mental illness, revealed that health-
care providers that had a policy in place regarding how to manage patients who are 
not taking their medication as prescribed, had 20% fewer suicides than providers that 
did not have such a policy.12

Not surprisingly, non-adherence is known to be more common when the patient 
disagrees with the need for treatment, the medication regimen is complex, or the patient 
perceives the side-effects of treatment to be unacceptable.9 Adherence may also  therefore 
be medication specific, where some medicines are taken regularly, others intermittently 
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and others not at all. Notably, half of those who stop treatment don’t tell their doctor. 
Psychiatrists generally prefer to use direct questioning over the use of more intrusive/
objective methods of assessing adherence,13 and so partial or non-adherence may go 
undetected.

Why don’t people take medication?

Non-adherence can be intentional (sometimes termed ‘intelligent’ non-adherence) or 
unintentional or a mixture of both. Most non-adherence is intentional. Individual influ-
ences (which can change in any given patient over time) include the following factors.

 ■ Illness-related factors such as denial of illness, specific symptoms such as grandiose or 
persecutory thoughts or delusions, or the impact of illness on lifestyle (e.g. cognitive 
deficits, disorganisation).

 ■ Treatment-related factors such as the drug being perceived not to be effective or the side-
effects intolerable; akathisia, weight gain and sexual dysfunction feature prominently here.

 ■ Clinician-related factors such as not feeling listened to or consulted, perceiving the 
clinician as authoritative or dismissive, being given a poor explanation of treatment 
or having infrequent contact.

 ■ Patient-related factors such as personal beliefs about illness, denial of illness/or lack of 
insight, perception of illness severity, being young and male, having co-morbid person-
ality disorder(s) and/or substance misuse, personal beliefs about treatment such as 
concerns about dependency, concerns about long-term side-effects, a lack of knowl-
edge about treatment, misunderstanding instructions or simply forgetting. Also, up to 
25% of people with schizophrenia report missing their psychotic experiences,14 when 
effectively treated.

 ■ Environmental and cultural factors such as the family’s beliefs about illness and treat-
ment, religious beliefs and peer pressure.

NICE (2009)15 recommend 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 have an adverse effect, the reasons for the patient’s decision and the 
 prescriber’s concerns should be recorded.

Assessing attitudes to medication

A number of rating scales and checklists are available that help to guide and structure 
discussion around attitudes to medication. The most widely used is the Drug Attitude 
Inventory (DAI)16 which consists of a mix of positive and negative statements about 
medication; 30 statements in its full form and 10 in its abbreviated form. It is designed 
to be completed by the patient who simply agrees or disagrees with each statement. The 
total score is an indicator of the patients overall perception of the balance between the 
benefits and harms associated with taking medication, and therefore likely adherence. 
Attitudes to medication as measured using the DAI have been shown to be a useful 
predictor of compliance over time.17 Other available checklists include the Rating of 
Medication Influences Scale (ROMI),18 the Beliefs about Medicines Questionnaire19 
and the Medication Adherence rating Scale (MARS).7
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How can you assess adherence?

It is very difficult to be certain about whether or not a patient is taking prescribed medi-
cines; partial and non-adherence are almost always covert until the patient relapses. 
Clinicians are known to overestimate adherence rates and patients may not openly 
acknowledge that they are not taking all or any of their medication. NICE recommend 
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.15

It is also important to ask the patient about perceived effectiveness and side-effects. 
More intrusive methods include checks that prescriptions have been collected, asking to 
see the patient’s medication (pill counts) and asking family or carers. For some antipsy-
chotics such as clozapine, olanzapine and risperidone, blood tests can be useful to directly 
assess plasma levels. It is important to note that plasma levels of these drugs achieved 
with a fixed dose vary somewhat and it is not possible to accurately determine partial 
non-adherence (i.e. total non-adherence will be readily revealed but partial and full adher-
ence may be difficult to tell apart). See section on ‘Plasma level monitoring’ in Chapter 1.

Strategies for improving adherence

Note that few studies specifically recruit 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 consequence of this unfo-
cused approach. Where barriers to adherence are identified and targeted interventions 
delivered, adherence is more likely to improve.20

NICE has reviewed the evidence for adherence over a range of health conditions.15 
They conclude that no specific intervention can be recommended for all patients but, in 
general, adherence is maximised if:

 ■ the patient is offered information about medicines before the decision is taken to 
prescribe

 ■ this information is actively discussed, taking into account the patient’s understanding 
and beliefs about diagnosis and treatment

 ■ the information includes the name of the medicine, how it works, the likely benefits 
and side-effects, and how long it should be continued

 ■ the patient is given the opportunity to be involved in making decisions about pre-
scribed medicines21

 ■ at each contact, the patient is asked if they have any concerns about their medicines, 
and any identified concerns are addressed

 ■ specific to schizophrenia, good social and family support has been shown to have a 
positive impact on adherence.21

NICE further recommend that any intervention that is used to increase adherence should 
be tailored to overcome the specific difficulties experienced or reported by a patient.

It is essential that the patient’s perspective is understood and respected and a treat-
ment plan agreed jointly. The following strategies may help to achieve this:

 ■ explore aspirations for the future and how medication could help, e.g. staying out of 
hospital or not getting into trouble with the police
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 ■ help the patient and carer understand their experiences in a culturally sensitive way 
that recognises the place of medication in recovery

 ■ work with the patient to elicit and explore the positive and negative things about taking/
not taking medication

 ■ talk through past experiences of medication and exploring which medicines were 
helpful and less helpful from the patient’s perspective

 ■ listen to and acknowledge the concerns of patients and their carers about the use of 
medication and address any false beliefs

 ■ work collaboratively with the patient to find a medication that the patient perceives 
to be helpful

 ■ systematically monitor the effectiveness and adverse effects of medication so that the 
patient feels listened to and respected

 ■ manage adverse effects when they occur. Consider dosage reduction, change of medi-
cation, alteration of the timing of doses, or additional medication for side-effects.

Overcoming practical difficulties can also help. Potentially useful strategies include:

 ■ ensuring the patient knows how to obtain medication and is able to do this22

 ■ keeping medication regimes as simple as possible
 ■ using reminders and prompts, including electronic pill dispensers,23 telephone follow-
up or mobile phone text messaging24,25

 ■ maximising engagement with services by introducing patients to their community 
team before discharge from hospital

 ■ providing support, encouragement and regular planned follow up.

The need to consider multiple strategies tailored to the needs of individual patients is 
also the conclusion of a Cochrane review that examined medication adherence over a 
wide range of medical conditions.1 Almost all of the interventions that were effective in 
improving adherence in long-term care were complex, and even the most effective inter-
ventions did not lead to large improvements in adherence and treatment outcomes. 
Haynes et al1 emphasized that there is no evidence that low adherence can be ‘cured’; 
efforts to improve adherence must be maintained for as long as treatment is needed.

‘Compliance therapy’ for schizophrenia

After early promise in improving insight, adherence, attitudes towards medication and 
rehospitalisation rates in an inpatient sample,26 further studies of Compliance therapy 
have failed to replicate this finding. Compliance therapy has been shown to have no 
advantage over non-specific counselling in either inpatients17 or outpatients,27 or those 
who have been clinically unstable in the last year.28

Compliance aids

Compliance aids that contain compartments accommodating up to four doses of mul-
tiple medicines each day may be helpful in patients who are clearly motivated to take 
medication but find this difficult because of disorganisation or cognitive deficits. It 
should be noted that only 10% of non-compliant patients say that they forgot to take 
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medication29 and that compliance aids are not a substitute for lack of insight or lack 
of motivation to take medication. Some medicines are unstable when removed from 
blister packaging and placed in a compliance aid. These include oro-dispersible formu-
lations which are often prescribed for non-adherent patients. In addition, compliance 
aids are labour intensive (expensive) to fill, it can be difficult to change prescriptions at 
short notice and the filling of these devices is particularly error-prone.30

Depot 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 treatment31,32 when depots are used. In clinical practice, covert non-adherence is 
avoided; if the patient defaults from treatment, it will be immediately apparent. 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.33 Depots are 
likely to be underused, for example a recent US study found that depot preparations 
were prescribed for fewer than one in five patients with a recent episode of non- 
adherence.34 The introduction of so-called atypical depots may allow wider use of these 
formulations. Wider choice may lead to improved acceptability.

Paying patients to take their medication

There is evidence from controlled trials across a number of disease areas supporting the 
potential 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 successful in high risk patients with psychotic illness.35 An RCT has demonstrated that 
modest payments improve adherence in patients with psychotic illness.36
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Driving and psychotropic medicines

Driving a car is important in maintaining independence and freedom. However, no one 
should drive if their performance is compromised. Everyone has a duty to drive reason-
ably and all drivers are legally responsible for accidents they cause.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 factors in isolation is extremely difficult. Some studies have attempted 
to categorize medicinal drugs according to how they affect driving performance.4 Some 
studies have assessed the effect of medication on tests such as response-time and atten-
tion,5 but these tests do not directly measure ability or inability to drive.

It has been estimated that up to 10% of people killed or injured in road traffic 
 accidents (RTAs) are taking psychotropic medication.5 See Table 8.14. Patients with 
personality disorders and alcoholism have the highest rates of motoring offences and 
are more likely to be involved in accidents.5 People whose driving ability may be 
impaired through their illness or prescribed medication should inform their insurance 
company. Failure to do so is considered to be ‘withholding a material fact’ and may 
render the insurance policy void.

Effects of mental illness

Severe mental disorder is a prescribed disability for the purposes of the Road Traffic 
Act 1988.19 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. The licence restrictions that apply to each disorder 
can be found in Table 8.15. Note that licence restrictions may also apply to people with 
diabetes, particularly if treated with insulin or if there are established micro or macro-
vascular complications.

Many people with early dementia are capable of driving safely.20 All drivers with new 
diagnoses of Alzheimer’s disease and other dementias must notify the Drivers and 
Vehicle Licensing Agency (DVLA).21,22 The doctor may need to make an immediate 
decision on safety to drive and ensure that the licensing agency is notified23 There are 
no data to support ongoing driving assessments as a way of maintaining driving ability 
or improving road safety of drivers with dementia.24

Effects of psychiatric medicines

The Road Traffic Act does not differentiate between illicit drugs and prescribed medi-
cines. In the UK, a new liability offence came into effect in the summer of 2014 for 
drivers who are impaired after recreational use of drugs.25 Therefore, any person who 
drives in a public place while unfit due to any drug, is liable to prosecution. The DVLA 
list of ‘recreational drugs’ includes some that can be prescribed such as morphine, amfe-
tamines and benzodiazepines (the full list can be found on the MHRA website). A 
comprehensive report26 describing the evidence behind the new laws and legal limits for 
driving is available.
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Many psychotropics can impair alertness, concentration and driving performance. 
Medicines that block H1, α1-adrenergic or cholinergic receptors may be particularly 
problematic. 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 
advised to evaluate their driving performance at these times. They must stop driving 
if adversely affected.27 The use of alcohol will further increase any impairment. Many 
antipsychotics and antidepressants lower the seizure threshold. The DVLA advises this 

Table 8.14 Psychotropic drugs and driving

Drug Effect

Alcohol Alcohol causes sedation and impaired coordination, vision, attention and information-
processing. Alcohol-dependent drivers are twice as likely to be involved in traffic 
accidents 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 risk6,7

Anticonvulsants Initial, dose-related side-effects may affect driving ability (e.g. blurred vision, ataxia and 
sedation). There are strict rules regarding epilepsy and driving

Antidepressants People who are prescribed an antidepressant have an increased risk of being involved 
in a RTA particularly at treatment initiation. SSRIs may have some advantages over 
TCAs but driving ability is still diminished compared with healthy individuals,8 
suggesting that depression itself may make a major contribution9,10 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. There is currently no available data 
on the effects of agomelatine and duloxetine on driving ability.8

Antipsychotics Sedation and EPS can impair coordination and response time.2 A high proportion of 
patients treated with antipsychotics may have an impaired ability to drive.11,12 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 typical antipsychotics.13 Clinical assessment is required

Hypnotics and anxiolytics Benzodiazepines cause sedation and impaired attention, information processing, 
memory and motor coordination, and along with opiates are the medicines 
most frequently implicated in RTAs.14 When used as anxiolytics and hypnotics, 
benzodiazepines, zopiclone and zolpidem are associated with an increased risk of 
RTAs.14 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 Zaleplon and the 
newer hypnotics acting at melatonin or serotonin receptors have not been found to 
have any negative residual effects on driving ability15

Lithium Lithium may impair visual adaptation to the dark2 but the implications for driving safety 
are unknown. Elderly people who take lithium may be at increased risk of being 
involved in an injurious motor vehicle crash16

Methylphenidate Some studies have demonstrated that reaction time is longer in patients with ADHD 
which may in turn be associated with increased driving risks.17 Other studies have 
found that methylphenidate improved driving performance in adults with ADHD,18 
again suggesting that illness may make a bigger contribution to fitness to drive 
than the specific pharmacology of the treatment18

ADHD, attention deficit hyperactivity disorder; EPS, extrapyramidal side-effects; RTA, road traffic accident; SSRI, 
selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.
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Table 8.15 Summary of DVLA regulations for psychiatric disorders (November 2013)20

To be read in conjunction with the section on ‘Driving and psychotropic medicines’. It is the illness rather than 
the medication which is of prime importance. For cases which involve more than one condition, please consider all 
relevant regulations. Any psychiatric condition which does not fit neatly into the classifications below should be 
reported to the DVLA if it is felt that it could affect safe driving. DVLA notification by licence holder or applicant is 
required except where indicated.

Group 1 Entitlement  
(cars and motorcycles)

Group 2 Entitlement (heavy goods 
or public service vehicles)

Diagnosis
Notify 
DVLA? Notes

Notify  
DVLA? Notes

Uncomplicated 
anxiety or depression 
(without significant 
memory or 
concentration 
problems, agitation, 
behaviouraldisturbance 
or suicidal thoughts)

No Consider effects of medication 
(see Table 8.14)

No Very minor short-lived illnesses 
need not be notified to DVLA. 
Consider effects of medication 
(see Table 8.11)

Severe anxiety states or 
depressive illnesses (with 
significant memory or 
concentration problems, 
agitation, behavioural 
disturbance or suicidal 
thoughts)

Yes Driving should cease pending 
the outcome of medical enquiry. 
A period of stability will be 
required before driving can be 
resumed

Yes Driving may be permitted when 
person is well and stable for 
6 months or if the illness is 
longstanding but maintained 
symptom free on medication 
which does not impair driving. 
DVLA may require psychiatric 
reports

Acute psychotic 
disorders of any type

Yes Driving must cease during the 
acute illness. Relicensing can be 
considered when all of the 
following conditions can be 
satisfied:

 ■ has remained well and stable 
for at least 3 months

 ■ is compliant with treatment
 ■ has regained insight 
(hypomania/mania only)

 ■ is free from adverse effects of 
medication which would 
impair driving

 ■ subject to a favourable 
specialist report

Drivers with a history  
of instability and/or  
poor compliance will  
require a longer period 
off driving

Yes DRIVING MUST CEASE pending 
the outcome of medical enquiry 
by the DVLA panel. The normal 
requirement is that the person be 
well and stable for 3 years before 
driving can be resumed, on 
minimum effective antipsychotic 
dose, optimal tolerability 
achieved with no associated 
deficits that might impair driving 
ability. The risk if relapsed, 
treated or untreated should be 
appraised as low. DVLA will 
require a consultant report 
specifically addressing these 
issues before the licence can be 
considered
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Group 1 Entitlement  
(cars and motorcycles)

Group 2 Entitlement (heavy goods 
or public service vehicles)

Diagnosis
Notify 
DVLA? Notes

Notify  
DVLA? Notes

Hypomania/mania Yes See ‘Acute psychotic disorders 
of any type’
Repeated changes of mood: 
when there have been four or 
more episodes of mood swing 
in the last 12 months, at least 
6 months’ stability is required 
under condition(a) above

Yes As above

Chronic schizophrenia 
and other chronic 
psychoses

Yes See ‘Acute psychotic disorders 
of any type’
Continuing symptoms, even 
with limited insight do not 
necessarily preclude driving. 
Symptoms should be unlikely to 
cause significant concentration 
problems, memory impairment 
or distraction whilst driving. 
Particularly dangerous are 
those drivers whose psychotic 
symptoms relate to other road 
users

Yes As above

Dementia or any 
organic brain syndrome

Yes Patient should inform DVLA (see 
Table 8.14). Decision regarding 
fitness to drive subject reports. 
In early dementia, licence may 
be issued based on medical 
reports subject to annual review. 
A formal driving assessment 
may be necessary

Yes Refuse or revoke licence

Learning disability Yes Severe learning disability – 
licence application will be 
refused. Mild learning disability –  
possible if no relevant 
problems. Necessary to 
demonstrate adequate 
functional ability at the wheel: 
liaise with DVLA

Yes Refusal or revocation if severe. 
Only persons with minor degrees 
of learning disability will be 
considered for a licence. When 
the condition is stable and there 
are no medical or psychiatric 
complications, licence may be 
restored

Developmental 
disorders including 
Asperger’s syndrome, 
autism, severe 
communication 
disorders and ADHD

Yes Diagnosis not in itself a bar 
to licensing. Factors such as 
impulsivity, lack of awareness 
of the impact of own behaviour 
on self or others need to be 
considered

Yes Continuing minor symptomatology 
may be compatible with licensing. 
Cases considered individually

(Continued )

Table 8.15 (Continued)
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Table 8.15 (Continued)

Group 1 Entitlement  
(cars and motorcycles)

Group 2 Entitlement (heavy goods 
or public service vehicles)

Diagnosis
Notify 
DVLA? Notes

Notify  
DVLA? Notes

Behaviour disorders
(e.g. violent behaviour)

Yes Licence revoked if behaviour is 
seriously disturbed. Licence 
reissued only after behaviour has 
been satisfactorily controlled. 
Medical report required

Yes If behaviour is seriously disturbed, 
licence refused/revoked. 
Restoration of licence possible if 
psychiatric reports confirm stability

Personality disorders Yes If likely to be a source of danger 
at the wheel, licence would be 
revoked or refused. Can be 
permitted subject to medical 
report

Yes Refusal/revocation if behaviour is 
likely to be a source of danger at 
the wheel. Restoration possible 
after psychiatrist’s report confirms 
stability

Alcohol misuse
‘persistent misuse of 
alcohol confirmed by 
medical enquiry’

Yes Licence refused/revoked for 
confirmed, persistent alcohol 
misuse until minimum of 6 
months’ controlled drinking or 
abstinence attained. Patient to 
seek advice from medical or 
other sources during period off 
the road

Yes Same as Group 1 except 1 year’s 
controlled drinking or abstinence 
required. Patient to seek advice 
from medical or other sources 
during period off the road

Alcohol dependency
(may include history of 
withdrawal symptoms, 
tolerance, 
detoxification(s) and/or 
alcohol-related fits)

Yes Licence refused/revoked until a 
1-year period free from alcohol 
problems attained. Abstinence 
usually required. Medical 
reports required. Restoration 
will require medical reports and 
may require independent 
medical examination and blood 
tests by DVLA. Consultant 
support/referral may be 
necessary

Yes Licence not granted if there is a 
history of alcohol dependency 
in the past 3 years. Additional 
restrictions if seizures occur. 
Medical reports required. 
Restoration will require medical 
reports and may require 
independent medical examination 
and blood tests by DVLA. 
Consultant support/referral may be 
necessary

Alcohol-related seizures Yes Following an isolated seizure, 
licence is revoked for a 
minimum 6 months. If relevant, 
refer to alcohol dependency 
above. If more than one seizure, 
then epilepsy regulations will 
apply. Medical enquiry will be 
required before restoration. 
Independent medical 
assessment by DVLA normally 
necessary

Yes Following an isolated seizure, 
licence is revoked/refused for a 
minimum of 5 years. Restoration 
subject to:

 ■ no structural cerebral 
abnormality

 ■ off anticonvulsant medication 
for at least 5 years

 ■ maintained abstinence from 
alcohol if previously dependent

 ■ review by addiction specialist 
and neurologist

If more than one seizure or 
underlying structural abnormality, 
vocational epilepsy regulations apply
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is taken into consideration when prescribing for a driver. Further information about the 
effects of psychotropics on driving can be found in Table 8.14.

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.28 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.

DVLA: duty of the driver

It is the legal responsibility of the licence holder or applicant to notify the DVLA of any 
medical condition which may affect safe driving. A list of relevant medical conditions 
can be found in the DVLA ‘At a glance’ guide.20 Drivers must recognize signs of impaired 
driving performance due to medication or illness.

Group 1 Entitlement  
(cars and motorcycles)

Group 2 Entitlement (heavy goods 
or public service vehicles)

Diagnosis
Notify 
DVLA? Notes

Notify  
DVLA? Notes

Alcohol-related 
disorders
(e.g. hepatic cirrhosis 
with neuropsychiatric 
impairment or 
psychosis)

Yes Licence refused/revoked until 
satisfactory recovery and 
medical standards are satisfied

Yes Licence refused/revoked

Drug misuse and 
dependency:
cannabis, amfetamines, 
ecstasy, ketamine and 
other psychoactive 
substances

Yes If persistent use or dependency 
confirmed, licence is refused or 
revoked until a minimum 6 
months drug-free period. For 
ketamine misuse, 6 months off 
driving, drug free and 12 months 
if dependent. Assessment and 
urine screen arranged by DVLA 
may be required

Yes If persistent use or dependency, 
refusal or revocation for a 
minimum of 1 year drug free. 
Assessment and urine screen 
arranged by DVLA will be required

Heroin, morphine, 
methadone, cocaine 
methamfetamine

Yes As above but for minimum of 1 
year. Medical report may also be 
required on reapplication. (there 
are exceptions for those on a 
supervised maintenance 
programme)

Yes As above but for a minimum of 
3 years Medical report will also be 
required before relicensing (there 
are exceptions for those on a 
supervised maintenance 
programme)

Full information can be found at: https://www.gov.uk/government/publications/at-a-glance

Table 8.15 (Continued)

https://www.gov.uk/government/publications/at-a-glance
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DVLA: 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: the DVLA guidance specifies that patients under S17 of the Mental Health Act 
must be able to satisfy the standards of fitness for their respective conditions and be free 
from any effects of medication which would affect driving adversely, before resuming 
driving. Very few patients will fulfil these criteria.

General Medical Council guidelines for prescribers29

 ■ 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 effect 
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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Covert administration of medicines within food and drink

In mental health settings, it is common for patients to refuse medication. Some patients 
with cognitive 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 consider 
whether it would be in the patient’s best interests to conceal medication in food or drink. 
This practice is known as covert administration of medicines. Guidance from the Nursing 
and Midwifery Council1–3 and the Royal College of Psychiatrists4 exists in order to pro-
tect patients from the unlawful and inappropriate administration of medication in this 
way. The legal framework for such interventions would be either the Mental Capacity Act 
(MCA)5 or, more rarely, the Mental Health Act (MHA).6

Assessment of mental capacity5,7

When it applies to the covert administration of medicines, the assessment of capacity 
regarding treatment is primarily a matter for doctors treating the patient.5,7 Nurses will 
also have to be mindful of their own codes of professional practice and should be satisfied 
that the doctor’s assessment is reasonable. In assessing capacity it is important to make 
the assessment in relation to the particular treatment proposed. 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.

A patient is presumed to have the capacity to make treatment decisions unless he/she 
is unable to:

 ■ understand the information relevant to the decision
 ■ retain that information
 ■ use or weigh that information as part of the process of making the decision, or
 ■ communicate his/her decision (whether by talking, using sign language or any other 
means).

Guidance on covert administration

If a patient has the capacity to give a valid refusal to medication and is not detainable 
under the Mental Health Act, their refusal should be respected.

If a patient has the capacity to give a valid refusal and is either being treated under 
the Mental Health Act or is legally detainable under the Act, the provisions of the 
Mental Health Act with regard to treatment will apply, which are outside the scope of 
this chapter. In general, the Mental Health Act will only be used if the person is actively 
resisting admission and treatment. Someone who passively assents to admission and 
treatment can be admitted and treated without the Mental Health Act being used. If 
such a patient lacks capacity, the legal framework under which the patient is being 
treated is the Mental Capacity Act.

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 capacity to consent would be aware, if they 
were not deceived into thinking otherwise.8 For example a patient with moderate 
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dementia who has no insight and does not believe he needs to take medication, but will 
take liquid medication if this is mixed with his tea without him being aware of this. It is 
this group to whom the rest of this guidance will apply.

Treatment may be given to people who lack capacity if it has been concluded that 
that treatment is in the patient’s best interests (Section 5, MCA5) and proportionate to 
the harm to be avoided (Chapter 6.41, MCA Code of Practice.8) So, there should be a 
clear expectation that the 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.8

The decision to administer medication covertly should not be made by a single 
 individual but should involve discussion with the multidisciplinary team caring for the 
patient and the patient’s relatives or informal carers. It is good practice to hold a ‘best 
interests meeting’9 (see below). Decisions should be carefully documented and each 
instance of covert administration recorded on the prescription chart.10 The decision 
should be subject to regular review,8 and the reviews also documented.

Summary of process

The process for covert administration of medicines should include the following 
safeguards.

 ■ 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 advo-
cate [IMCA]). If the patient has an attorney appointed under the Mental Capacity Act 
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 
Advanced Decision refusing a particular medication or treatment which can be used 
to guide decision-making.

 ■ The ‘best interests meeting’ should consider whether a formal legal procedure such as 
the Mental Health Act or Deprivation of Liberty Safeguards (DoLs) is appropriate. 
Discussion of the indications and use of this legislation in the context of covert medi-
cation is outside the scope of this guidance, but specialist psychiatric and/or legal 
opinion should be sought in individual circumstances if necessary.

 ■ 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 
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likely to be affected by crushing and/or being mixed with food or drink. The prescrip-
tion card should be amended to describe how the medication is to be administered.

 ■ When the medication is administered in foodstuff, 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 to review on a regular basis the need for continued covert administration of 
medicines should be made.
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multiple sclerosis 534
overdose 659–60
Parkinson’s disease 529
pregnancy 546–8, 549, 553
rectal 292, 293–4
renal impairment 577–8, 578, 581–3
schizophrenia negative 

symptoms 42
sexual dysfunction and 324–7, 325
street drug interactions 473
sublingual 290, 291
suicidality and 244
surgical patients 637, 638–9
swapping/stopping 296–302, 

298–301
transdermal 291–2, 293
see also specific agents

antidiuretic hormone, syndrome of 
inappropriate secretion 
(SIADH) 130, 131, 316

antiemetics, dementia patients  
509–11, 514

antiepileptics see anticonvulsants
antihistamines

anorexia nervosa 608
borderline personality disorder 619
dementia 513, 514
see also promethazine

antihypertensives, dementia 
patients 513, 514

antimuscarinic drugs
antipsychotic-induced akathisia 88
see also anticholinergic drugs

Antipsychotic Non-Neurological 
Side-Effects Rating Scale 
(ANNSERS) 17, 20

antipsychotics 15–187
acute mania/hypomania 208, 211, 

211–12, 213
adherence 18, 33, 50, 68
adverse effects 17, 84–146

children and adolescents 367
combination therapy 37
dose-related 29
first- vs second-generation 

agents 52, 86
monitoring 20
relative 48, 48
switching agents for 144, 144–6

alcohol misusers 682
anorexia nervosa 608
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antipsychotics (cont’d)
atrial fibrillation 657
atypical 15

see also second-generation 
antipsychotics

biochemical side-effects 666–9
bipolar affective disorder 208–10, 

225–6
borderline personality 

disorder 618–19
breastfeeding 560, 566–8
cardiovascular effects 110–16
catatonia 106–8, 107, 107
children and adolescents 408

bipolar affective disorder 362–3, 
364

psychosis 367, 367
choosing 16–17
classification 15–16
combination therapy 20, 37–40, 

60, 63–4
delirium 627–8
dementia 518–21
depot see long-acting injection 

(LAI) antipsychotics
diabetes association 121–3, 124
dose-response effects 28, 61–2
doses 20

equivalent 26, 26–7, 27
loading 60
maintenance treatment 33
maximum licensed (EU) 24–5
minimum effective 22, 22–3
when to increase 61

driving and 707
drug interactions 205
ECT seizure threshold and 270
elderly 481–3
epilepsy and 632, 633–4
first episode psychosis 31, 49
first generation see first-generation 

antipsychotics
haematological side-effects 670–2
hepatic impairment 591, 591, 592–3
high-dose 28–30

adverse effects 29
efficacy 28
prescribing 29–30

HIV infection 598
Huntington’s disease 538, 539
inadequate response 61–5
learning disabilities 622
long-acting injections see 

long-acting injection (LAI) 
antipsychotics

maintenance treatment 32, 32–4
monitoring 20, 45–6, 59–60
monotherapy 20, 37
multiple sclerosis 534–5
negative symptoms 41–4
new and developing 56–7
NICE guidelines 59–60

overdose 660–1
Parkinson’s disease 530
plasma level variations 62
pregnancy 543–5, 545, 553
prescribing principles 20–1
prophylaxis 31–6
psychotic depression 266–7
rapid tranquillisation 611–13, 613, 

613–14, 616
refractory depression 257
relapse or acute exacerbation 50
relative efficacy 17–18
renal impairment 577–8, 578, 

579–80
second generation see second-

generation antipsychotics
sedative use 20
street drug interactions 473
surgical patients 639
switching 62–4, 144, 144–6
tic disorders 398–9
typical 15

 see also first-generation 
antipsychotics

velo-cardio-facial syndrome 644
withdrawal 33–4
see also specific agents

antiretroviral drugs
adverse psychiatric effects 604, 605
pharmacodynamic 

interactions 604, 606
pharmacokinetic interactions 600, 

601–4
antisocial personality disorder, ADHD 

and 386
antispasmodics, dementia 

patients 511, 514
anxiety 334

nicotine use 685
non-psychotropics causing 651

anxiety spectrum disorders 334–42, 
337–8

alcohol dependence with 426–7
atrial fibrillation and 657
benzodiazepines 334, 343
caffeine consumption 693
children and adolescents 369–73, 

371, 379–80
driving regulations 708
HIV infection 599
learning disabilities 622
multiple sclerosis 533
NICE guidelines 334, 339
pregabalin 335
pregnancy 552–3
psychological approaches 336, 338
SSRIs/SNRIs 334–5

anxiolytics 343
biochemical side-effects 666
driving and 707
elderly 484–5
HIV infection 599

renal impairment 578, 585–6
see also benzodiazepines; sedatives

6-APB (6-(2-aminopropyl)
benzofuran) 473–4

aquaretics 130
aripiprazole

acute mania/hypomania 212
adverse effects 48
atrial fibrillation 657
autism spectrum disorders 392
bipolar affective disorder 208,  

223, 225
children and adolescents 364, 365

bipolar depression 218, 219
blood lipids and 117, 118
breastfeeding 566
catatonia 106, 107
children and adolescents 408

psychosis 367
rapid tranquillisation 406

clozapine augmentation 149, 150
combination therapy 37
cost 213
delirium 627
dementia 518
diabetes and 122–3, 124
dose

equivalent 27
maximum licensed 24
minimum effective 22

dose-response observations 61
elderly 481
epilepsy 633
hepatic impairment 592
Huntington’s disease 538, 539
hypertension risk 128
learning disabilities 622
long-acting injection (LAI) 68, 74

dosing and frequency 67, 74
elderly 483
maximum licensed dose 24
pharmacokinetics 70
switching to 74

neuroleptic malignant syndrome 103
overdose 660
Parkinson’s disease 530
plasma level monitoring 3, 4
prolactin plasma levels and  

133, 134
psychotic depression 266
rapid tranquillisation 611, 613

children and adolescents 406
refractory depression 257
refractory schizophrenia 153, 154
relative efficacy 17
renal impairment 579
sexual function and 138, 139
switching to 63, 92
tardive dyskinesia and 97
tic disorders 398
velo-cardio-facial syndrome 644
weight gain risk 90
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Arizona Sexual Experience Scale 
(ASEX) 138

armodafinil
depression 272, 273
schizophrenia 42

aromatherapy 695, 697, 698
dementia 518

arrhythmias
antidepressant-induced 308–9, 

312–15
antipsychotic-induced 110–11
physiological risk factors 112, 112
risk in anorexia nervosa 607
see also atrial fibrillation; QT 

prolongation
asenapine

acute mania/hypomania 212
adverse effects 48
bipolar affective disorder 208
breastfeeding 566
cost 213
epilepsy 633
equivalent dose 27
glucose homeostasis and 123
hepatic impairment 592
hyperprolactinaemia and 134
maximum licensed dose 24
minimum effective dose 22
negative symptoms 41
neuroleptic malignant 

syndrome 103
overdose 660
renal impairment 579
weight gain risk 90

aspartate aminotransferase 666
Asperger’s syndrome 390, 709
aspirin

multiple sclerosis 536
valproate interaction 200

assays, drug 1
asthenia, non-psychotropics 

causing 651
ataxia, alcohol-induced 681
atazanavir 601
atomoxetine

ADHD 385, 386, 388
autism spectrum disorders 392
hepatic impairment 595
Parkinson’s disease 529

atrial fibrillation (AF) 656–8, 657
atropine, for hypersalivation 174, 512
attention deficit hyperactivity disorder 

(ADHD) 384–9
adult 385–6
autism spectrum disorders 391–2
bipolar affective disorder and 363
driving and 707, 709
NICE guidance 384
pregnancy 554
prescribing 388
velo-cardio-facial syndrome 644–5

attitudes to medication, assessing 701

atypical antipsychotics 15
see also second-generation 

antipsychotics
autism 390
autism spectrum disorders 

(ASD) 390–6
co-morbid problem 

behaviours 391–3
core symptoms 390–1
driving regulations 709
fluoxetine prescribing 394, 395
learning disability with 621, 622
risperidone prescribing 394

baclofen
alcohol dependence 423
GBL and GHB withdrawal 467, 

467, 468
tic disorders 399

BALANCE study 198, 225
bapineuzumab 501
barbiturates

ECT seizure threshold and 270
pregnancy 552

basophils 670
behavioural and psychological 

symptoms (BPSD) of dementia 
see dementia, non-cognitive 
symptoms

behavioural disorders
acute see acutely disturbed 

behaviour
driving regulations 710
learning disabilities 621, 622–3
non-psychotropics causing 651

behavioural therapies
autism spectrum disorders 390
dementia 518
drug-induced weight gain 92
tics 397

benign ethnic neutropenia (BEN) 181
benperidol, adverse effects 48
benzamides, substituted 15
benzatropine, antipsychotic 

side-effects 88, 174
benzhexol, clozapine-induced 

hypersalivation 174
benzodiazepines 343–52

acute mania/hypomania 212
alcohol withdrawal 413–17, 416, 

417, 418, 423–4
antagonism see flumazenil
antipsychotic-induced akathisia 88
anxiety disorders 334, 337–8, 343

alcohol dependence with 426
children and adolescents 371, 371

anxiolytic 343
borderline personality disorder 619
breastfeeding 571
caffeine interaction 692
catatonia/stupor 106, 107
delirium 628

dementia 522
dependence (misuse) 346–9, 466, 470

alcohol dependence with 424
depression 343–4
detoxification 346–9
disinhibitory reactions 350–2
dosage reduction 347
driving ability and 707
drug interactions 205, 344–5, 474
ECT seizure threshold and 269
elderly 484–5
HIV infection 598, 599
hypnotic 343
methadone interaction 436
misuse see benzodiazepines, 

dependence
multiple sclerosis 533
overdose 661
post-mortem blood 

concentrations 13
pregnancy 423–4, 552–3
rapid tranquillisation 344, 612, 

613–14
side-effects 344
smoking status and 688
street drug interactions 474
surgical patients 639
switching to diazepam 347, 347
tardive dyskinesia 98
tolerance test 346
urine screening 346
withdrawal symptoms 346, 346

benztropine see benzatropine
beta-agonists, dementia patients 511
beta-blockers

multiple sclerosis 533
see also propranolol

bethanechol
clozapine-induced constipation 179
sexual dysfunction 138–9, 140

bexarotene, refractory 
schizophrenia 153

bicarbonate, plasma 666
bilirubin, serum 666
binge eating disorder 607, 609, 609
biochemical side-effects, psychotropic 

drugs 665, 666–9
BioMelatonin 402, 404
bipolar affective disorder 

(BAD) 189–230
alcohol dependence with 426
antipsychotics 208–10, 225–6
atrial fibrillation and 657
children and adolescents 358–9, 

362–6, 364, 365
elderly 484
HIV infection 599
mood stabilisers 189–207
multiple sclerosis 534–5
physical monitoring 228–9
pregnancy and postpartum 548–50, 

551
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bipolar affective disorder (cont’d)
prophylaxis 225–7

antipsychotics 208, 225–6
carbamazepine 203, 225, 226
lithium 190, 225, 226
NICE recommendations 225–6
valproate 198, 225, 226

rapid-cycling 223, 223–4
see also depression, bipolar; mania

bitopertin 57
bleeding, SSRI-related 279, 328–31, 329
blood drug concentrations

post-mortem, interpretation 13, 13–14
see also plasma drug concentrations

blood pressure (BP)
antidepressants and 308–9
monitoring

bipolar affective disorder 229
schizophrenia 46

starting clozapine 161
see also hypertension; hypotension

body dysmorphic disorder (BDD) 335
Bolam test 673, 674
Bolitho test 673, 674
borderline personality disorder 

(BPD) 618–20
botulinum toxin

clozapine-related 
hypersalivation 174

tardive dyskinesia 98
tic disorders 399

bowel obstruction, 
clozapine-associated 178

bradykinesia 84
bradyphrenia 84
breastfeeding 559–60, 560

antidepressants 560, 561–5
antipsychotics 566–8
infant exposure 559
mood stabilisers 569–70
nicotine replacement therapy 458
opioid dependence 450
prescribing principles 559–60
sedatives 571
see also postpartum period

breathalyser 411
brexipiprazole 56
British Association for 

Psychopharmacology (BAP) 
guidelines

acute mania/hypomania 212
anti-dementia drugs 502–3, 503
schizophrenia 42

bromocriptine 134, 140
bronchodilators, dementia 

patients 511, 514
bulimia nervosa 607, 609, 609
buprenorphine 431, 439–44

analgesia for patients on 437, 443
cautions 443
clinical effectiveness 439

detoxification regimens 445, 446, 
446, 448

less than daily dosing 442–3
methadone vs 431, 432
NICE guidance 451
older people 513
overdose 443
pregnancy and 

breastfeeding 449–50
prescribing 439–43, 440
QT prolongation 439
transfer from methadone to 441, 

441–2, 443
transfer from other prescribed 

opioids to 442
withdrawal 431

buprenorphine/naloxone 
(Suboxone) 431, 444

bupropion (amfebutamone)
ADHD 385
antipsychotic-induced weight gain 93
bipolar depression 217
breastfeeding 561
cardiotoxicity 308, 312, 313
clozapine-related 

hypersalivation 174
cocaine dependence 463
discontinuation symptoms 283
eating disorders 609
epilepsy 633
HIV infection 599
hyperprolactinaemia and 319
overdose 659
pregnancy 548
refractory depression 256, 257
renal impairment 581
sexual dysfunction 138–9, 140, 326
smoking cessation 456, 460, 461
switching to/from 297–301

buspirone
alcohol dependence 426
body dysmorphic disorder 335
children and adolescents 371, 371
multiple sclerosis 533
refractory depression 256, 260
renal impairment 585
sexual dysfunction 138–9, 140

butyrophenones 15
breastfeeding 566
overdose 660

cabergoline
hyperprolactinaemia 134
refractory depression 262

caffeine 690–4
consumption in mental illness 692–3
content of drinks 690
interactions 691, 692
intoxication 691, 692
Parkinson’s disease and 531
psychotropic effects 691

calcium, plasma 667
calcium antagonists, tardive 

dyskinesia 98
cancer, psychostimulants for 

depression 273
cannabinoids

anorexia nervosa 607
tic disorders 399

cannabis 470
drug interactions 473–4

capacity, mental
assessment 714
covert administration of medication 

and 714–16
learning disabilities 621
to refuse medication 701, 714

carbamazepine 203–7, 206
acute mania/hypomania 203, 211
ADHD 385
adverse effects 204–5
alcohol withdrawal 203–4, 418
bipolar affective disorder 203–7, 

225, 226
bipolar depression 203, 218
breastfeeding 569
children and adolescents 408
costs 213
dementia 523
discontinuation 205
drug interactions 205–6, 635
elderly 484
formulations 203
hepatic impairment 594
HIV infection 599, 603, 604
indications 203–4
learning disabilities 622
lithium interaction 195
mechanism of action 203
on-treatment monitoring 205
overdose 661
plasma levels 3, 204
pregnancy 550, 551, 551–2, 552
pre-treatment tests 205
renal impairment 584
smoking status and 688
street drug interactions 474
surgical patients 638
women of child-bearing age 205

cardiac arrhythmias see arrhythmias
cardiac conduction disturbances, 

antidepressant-induced 308–9, 
332–3

cardiac drugs, dementia 513
cardiomyopathy, 

clozapine-induced 170–2
cardiovascular adverse effects

acetylcholinesterase 
inhibitors 493–4

antidepressants 234, 307–15, 308–9
antipsychotics 110–16
clozapine 161, 163–4, 170–3
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cardiovascular disease
cigarette smokers 684, 685
depression-associated risk 312
nicotine replacement therapy 458
risk factors in schizophrenia 114, 

117–18
cariprazine 56
catatonia 105–9

malignant/lethal 106
management 106–8, 107, 107

CATCH 22 syndrome 643–5
CATIE-AD study 519
CATIE study 17, 32, 33, 52, 62, 63
CBT see cognitive behavioural therapy
celecoxib, refractory schizophrenia 153
cerebrolysin 500
cerebrovascular accident (CVA) see 

stroke
chemotherapy, clozapine and 186–7
Childhood Anxiety Multimodal Study 

(CAMS) 370
childhood disintegrative disorder 390
children and adolescents 353–408

ADHD 384, 384–9, 388
alcohol dependence 424
anxiety disorders 369–73, 371, 

379–80
autism spectrum disorders 390–6
bipolar illness 358–9, 362–6,  

364, 365
depression 355–61, 359
drug doses 408
eating disorders 607, 609
lithium plasma levels 190
melatonin for insomnia 402–4, 404
obsessive compulsive disorder  

374–8, 376
prescribing principles 353–4
psychosis 367, 367–8
PTSD 372, 379–83, 381
rapid tranquillisation 405–7, 406
smoking cessation 458
tics and Tourette’s 

syndrome 397–401
velo-cardio-facial syndrome 644–5

Children’s Yale-Brown Obsessive 
Compulsive Scale 
(CY-BOCS) 374, 375

chlordiazepoxide
alcohol-dependent pregnant 

women 423–4
alcohol withdrawal 413–17,  

416, 417
diazepam equivalent dose 347
renal impairment 585

chloride, serum 667
chlorphenamine 513
chlorpromazine 15

adverse effects 48
breastfeeding 567
epilepsy 634

equivalent doses 26, 26, 27
first episode psychosis 31
HIV infection 598
maximum licensed dose 24
minimum effective dose 22
monitoring physical health 45, 46
NICE guidance 60
overdose 661
pregnancy 545
renal impairment 579
sexual adverse effects 139
smoking status and 688
weight gain risk 90

cholesterol, blood 117, 118, 667
cholinesterase inhibitors see 

acetylcholinesterase inhibitors
chronic kidney disease 577–8

see also renal impairment
cigarette smoking see smoking, 

cigarette
cimetidine, with clozapine 149
Circadin 402, 404
citalopram 235

adverse effects 332
anxiety disorders 334–5
breastfeeding 561
cardiotoxicity 308, 312, 313
children and adolescents

anxiety disorders 371
autism spectrum disorders 391
depression 356
obsessive compulsive 

disorder 374
PTSD 380, 381

dementia 522–3
elderly 480
epilepsy 633
hepatic impairment 591
HIV infection 599
intravenous 290, 291
minimum effective dose 250
post-stroke depression 276
refractory depression 255, 255
renal impairment 578, 581
switching from 296

Clinical Institute Withdrawal 
Assessment of Alcohol, Revised 
(CIWA-Ar) 413, 414

Clinical Opioid Withdrawal 
Scale 431, 435

clomethiazole (chlormethiazole), renal 
impairment 585

clomifene, tic disorders 399
clomipramine 238

adverse effects 332
anxiety disorders 334–5
childhood obsessive compulsive 

disorder 374, 375, 376
discontinuation 285
elderly 480
epilepsy 633

intravenous 291, 292
pregnancy 546–7
rectal 292, 294
refractory depression 263
renal impairment 581
switching to/from 297–301

clonazepam
acute mania/hypomania 212
akathisia 88
autism spectrum disorders 393
children and adolescents 371
diazepam equivalent dose 347
elderly 484
panic disorder 335
renal impairment 585
tardive dyskinesia 98

clonidine
ADHD 385
akathisia 88
autism spectrum disorders 392, 393
clozapine-related 

hypersalivation 174
PTSD in young people 380, 381
tic disorders 398

Clopixol see zuclopenthixol
clozapine 147–87

acute mania 213
adverse effects 48, 165–85

common 165–6, 165–7
community-based patients 161, 

163–4
serious haematological and 

cardiovascular 170–3
uncommon or unusual 168, 168–9
 see also specific adverse effects

alternatives to 153–5, 153–8
augmentation 37, 38, 42, 60, 92, 

149, 150
bipolar affective disorder 208
blood lipids and 118, 119
borderline personality disorder 619
breastfeeding 566
caffeine interaction 692
catatonia 106, 107
chemotherapy and 186–7
children and adolescents 367, 408
classification as atypical 15
community-based patients 160–4

adverse effects 161, 163–4
initiation guidelines 160–4, 162–3
monitoring 160, 161, 163
switching from other 

antipsychotics 161–3
diabetes association 121–2
dosing 147–8

maximum licensed dose 24
re-titration, after break in 

treatment 159, 159
starting regimen 147, 147–8
target 149
titration in community 161, 162–3
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clozapine (cont’d)
ECT seizure threshold and 270
elderly 481
epilepsy 633
first episode psychosis 31, 49
hepatic impairment 592
HIV infection 598, 601, 602
hypertension association 128–9, 165
learning disabilities 622
lithium combinations 181–5,  

183, 190
monitoring physical health 45, 46, 

161, 163
NICE guidance 59, 60
optimising treatment 149–52
overdose 660
Parkinson’s disease 530
plasma levels 3, 4–5, 148

acting on results 11, 12–13
optimising treatment 149
response threshold 4, 149

pneumonia risk 143, 168
post-mortem blood 

concentrations 13
pregnancy 544, 545
prescribing 20
relapsed schizophrenia 50
relative efficacy 17, 18
renal impairment 579
sexual adverse effects 139
smoking status and 688
switching to 62, 85, 161–3
tardive dyskinesia and 97
tic disorders 399
treatment-resistant 

schizophrenia 51
unlicensed use 675
velo-cardio-facial syndrome 644
vs high-doses of other 

antipsychotics 28, 29
for water intoxication 131
weight gain risk 90

clozapine-induced gastrointestinal 
hypomotility (CIGH) 12, 165, 
177–80

acute, management 178
clozapine re-challenge after 

severe 178–9
prevention and simple 

management 177–8
risk factors 177

cocaine 463–4, 470
co-existing alcohol dependence 424
drug interactions 473–4
post-mortem blood 

concentrations 13, 14
vaccines 463–4
withdrawal 463

Cockcroft and Gault equation 576
cocoa 500
codeine 512

cognitive behavioural therapy (CBT)
anxiety disorders 335
children and adolescents

anxiety disorders 369
depression 355, 357, 358
obsessive compulsive 

disorder 374, 375
PTSD 382

depression in multiple sclerosis 534
refractory schizophrenia 153

cognitive enhancers see anti-dementia 
drugs

cognitive impairment
delirium 625, 626
HIV infection 599
mild see mild cognitive impairment
multiple sclerosis 535
non-psychotropics causing 651
see also dementia

colitis, clozapine-induced 168
complementary therapies (CTs)  

695–9, 696–7
dementia 518
Parkinson’s disease 531

compliance see adherence, medication
compliance aids 703–4
compliance therapy, 

schizophrenia 703
concentration problems, non-

psychotropics causing 651
Concerta XL 388

see also methylphenidate
confusion

non-psychotropics causing 652
post-ECT 270

Confusion Assessment Method 
(CAM) 625

consent, capacity to give 621
constipation, clozapine-induced see 

clozapine-induced 
gastrointestinal hypomotility

contingency management, drug 
misuse 447, 452, 463

contraception, bipolar illness 200, 205
conversion disorder stupor 105, 107
covert administration of 

medicines 479, 714–16
COX-2 inhibitors

lithium and 195
schizophrenia 42

C-reactive protein 667
creatine (phospho)kinase 46, 102, 667
creatinine, plasma 667
creatinine clearance (CrCl) 576
CUtLASS trial 17, 52, 86, 138
cyclizine, dementia patients 509, 513
d-cycloserine

anxiety disorders 372
PTSD prevention 382
refractory depression 262

cyproheptadine

anorexia nervosa 608
antipsychotic-induced akathisia  

85, 88
sexual dysfunction 138, 140
unlicensed use 675

cyproterone, tic disorders 399
cytochrome P450 (CYP) enzymes

alcohol interactions 679, 679, 680
anticonvulsant drug 

interactions 635
antidepressant drug 

interactions 234, 303, 304–5
caffeine interactions 690, 692
HIV drug interactions 601–4
psychotropic drug interactions 646, 

647–9
St John’s wort interactions 247

darifenacin 507, 509, 510
darunavir 601
delirium 625–31

clozapine-induced 168
drugs used to treat 627–9
HIV infection 598
non-psychotropics causing 651–2

delirium tremens (DTs) 412, 412, 
418

demeclocycline 131
dementia 487–528

anticholinergic drug use 507–9, 
508, 510

cognitive enhancers see  
anti-dementia drugs

cognitive side-effects of drugs 507–17, 
514–15

covert administration of 
medication 479, 715

driving regulations 706, 709
HIV-related 599
Huntington’s disease 539
NICE guidance 495, 497, 521
non-cognitive symptoms 517–28

analgesics 517
antidepressants 522–3
antipsychotics 518–21
benzodiazepines 522
cognitive enhancers 521
miscellaneous agents 524
mood stabilisers/

anticonvulsants 523
non-drug measures 518

other treatments 498–501
Parkinson’s disease 487, 529, 531
vascular 501–2
see also Alzheimer’s disease; mild 

cognitive impairment
dementia with Lewy bodies 

(DLB) 502, 521, 531
dependence syndrome 409–10
depot antipsychotics see long-acting 

injection (LAI) antipsychotics
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depression 231–333
alcohol dependence and 425–6
anticonvulsant-associated 632–5
atrial fibrillation and 657
benzodiazepines 343–4
bipolar 216–22

carbamazepine 203, 218
children and adolescents 363, 365
lithium 190, 217, 219
meta-analysis 219
psychostimulants 273
treatment 216–22, 217–18
valproate 198, 217

caffeine consumption 693
carbamazepine 203
children and adolescents 355–61, 

359
chronic kidney disease 578
dementia and 522
diabetes and 321–3
driving regulations 708
elderly 279–82, 480–1

antidepressant prophylaxis 288
psychostimulants 274

epilepsy 632
first episode 287
HIV infection 599
Huntington’s disease 539
lithium 190, 288
multiple sclerosis 533, 534
nicotine use 685
non-psychotropics causing 652
Parkinson’s disease 529, 529
post-partum 545–8
post-stroke 274, 276–8
pregnancy 545–8, 549
prescribing principles 231
psychostimulants 272–5, 273–4
psychotic 266–8
rating scales 253
recurrent 287, 287–8
refractory (resistant) 255,  

255–65, 265
1st choice treatment 256–9, 257
2nd choice treatment 260, 260–1
children and adolescents 358
other treatments 262–3, 262–4
psychostimulants 273

secondary to medical illness 274
sexual dysfunction 324
St John’s wort 246–9
treatment 231–82

algorithm 252–3
effectiveness 233
NICE guidelines 232, 288

see also antidepressants
desipramine

multiple sclerosis 534
pregnancy 547

desmopressin 130, 166
desvenlafaxine

cardiotoxicity 309
elderly 480
hepatic impairment 594
hyponatraemia 316
overdose 660
renal impairment 581
switching to/from 299–301

dexamethasone, refractory 
depression 262

dexamfetamine
ADHD 384–5, 388
cocaine dependence 463
depression 273, 274
misuse 464

Dexedrine see dexamfetamine
dextromethorphan/quinidine 

(Nuedexta) 534
diabetes insipidus, nephrogenic, 

lithium-induced 191
diabetes mellitus

antipsychotic-associated 121–7
depression/antidepressants 

and 321, 321–3
monitoring 123, 123–4
nicotine replacement therapy 458
schizophrenia association 121

diagnostic overshadowing 621
diamorphine see heroin
diazepam

akathisia 88
alcohol interaction 682
alcohol withdrawal 415, 418
delirium 628
elderly 484
emulsion (Diazemuls) 344
GBL and GHB withdrawal 467, 

467, 468
HIV drug interactions 601, 602
Huntington’s disease 539
paediatric rapid 

tranquillisation 406
renal impairment 585
stupor 106
switching to 347, 347
tardive dyskinesia 98
tolerance test 346

didanosine 603
DiGeorge syndrome 643–5
digoxin 247, 513
dihydrocodeine, opioid 

dependence 444
dimebon, Alzheimer’s disease 499
diphenhydramine, akathisia 85, 89
diphenylbutylpiperidines 15
Discontinuation–Emergent Signs and 

Symptoms (DESS) scale 283
disinhibition, benzodiazepines 

and 350–2
disintegrative disorder, childhood 390
disorientation, non-psychotropics 

causing 652

Disruptive Mood Dysregulation 
Disorder (DMDD) 365

disulfiram (Antabuse)
alcohol dependence 422–3, 423
cocaine dependence 463

diuretics, lithium interactions 194, 
194–5

divalproex see valproate
docosahexaenoic acid (DHA), 

schizophrenia 54
docusate 178
dolutegravir 604
domperidone, dementia 

patients 509–11
donepezil 488–9

adverse effects 493–4
Alzheimer’s disease 487–90
delirium 628
drug interactions 494–5, 496
efficacy 489–90
Huntington’s disease 539
mechanism of action 487
multiple sclerosis 535
non-cognitive symptoms of 

dementia 521
refractory schizophrenia 153
renal impairment 586
schizophrenia 42
switching to/from 491–2
tardive dyskinesia 98
tolerability 492
vascular dementia 501–2

dosulepin (dothiepin) 238
adverse effects 332
depression prophylaxis 288
elderly 279
epilepsy 633
renal impairment 581

dothiepin see dosulepin
doxepin 238

adverse effects 332
nanoemulsion (transdermal) 291, 

293
rectal 292, 294
renal impairment 581

dreams, drug-induced 651
Driver and Vehicle Licensing Agency 

(DVLA) 706, 707–12
driving 706–13

DVLA regulations 706, 708–11, 
711–12

effects of mental illness 706
effects of psychotropics 706–11, 

707
epilepsy and 635
GMC guidance 712
medication-induced sedation 711

dronabinol, anorexia nervosa 607
drooling see hypersalivation
droperidol, rapid tranquillisation 611
Drug Attitude Inventory (DAI) 701
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drug misuse/dependence 463–75, 470–1
alcohol dependence with 424–5
benzodiazepines 466
driving regulations 706, 711
GBL and GHB 467–8
NICE guidance 451–3
non-psychotropic medications 653
polysubstance abuse 464
psychotropic drug 

interactions 472–5, 473–4
stimulant drugs 463–5
urine testing 469
see also opioid dependence; ‘street 

drugs’
dual diagnosis 409, 469, 621
duloxetine 242

adverse effects 234, 332
anxiety disorders 334
breastfeeding 561
cardiotoxicity 308
eating disorders 609
ECT seizure threshold and 269
elderly 279, 281, 480
epilepsy 633
hepatic impairment 593
hyponatraemia 316
minimum effective dose 250
overdose 659
Parkinson’s disease 529
post-stroke depression 276
pregnancy 548
renal impairment 581
sexual adverse effects 325, 326
smoking status and 688
switching to/from 299–301

dyslipidaemia
antipsychotic-related 117–20
pseudohyponatraemia 130
screening 45, 118, 119
treatment 118–19, 144
see also lipids, blood

dysthymia, effectiveness of 
antidepressants 233

dystonia
acute, after rapid 

tranquillisation 615
antipsychotic-induced 84–5

early-onset schizophrenia-spectrum 
(EOSS) disorder 367

eating disorders 607–10
atypical 609

Ebstein’s anomaly 549
ECG see electrocardiography
e-cigarettes 459–60, 684
ecstasy 473–4
ECT see electroconvulsive therapy
efavirenz 603
eicosapentaenoic acid (EPA)

refractory depression 263
schizophrenia 54, 150

ejaculatory disorders 137, 138, 139
elderly 477–86

administering medicines in 
foodstuffs 479

alcohol dependence 424
anticholinergic drugs 507–12, 508
antipsychotics and pneumonia 143
cognitive side-effects of drugs 507–

15, 514–15
depression 279–82, 280–1, 480–1

antidepressant prophylaxis 288
post-stroke 276
psychostimulants 274

drug interactions 478–9
hypnotic agents 484–5
hyponatraemia risk 316
pharmacodynamic changes 477
pharmacokinetic changes 478
prescribing principles 477–8
psychotropic drug doses 480–5
reducing drug-related risk 479
renal impairment 577
see also dementia

electrocardiography (ECG)
antidepressant-treated patients 312, 

313
antipsychotic-treated patients 46, 

59, 110–16
bipolar affective disorder 229
methadone-treated patients 438, 

438–9
electroconvulsive therapy (ECT)

antidepressant prophylaxis 
after 288

catatonia 106, 107
child and adolescent 

depression 357
epilepsy 632
Huntington’s disease 539
multiple sclerosis 534
Parkinson’s disease 529, 530
pregnancy 548
psychotic depression 267
psychotropics and 269–70, 269–71
refractory depression 257
refractory schizophrenia 154

electroencephalography (EEG) 46
electrolyte disturbances

alcohol-related 681
anorexia nervosa 608

Elvanse see lisdexamfetamine
elvitegravir 604
emtricitabine 603
energy drinks 691
enfuvirtide 604
eosinophilia, clozapine-induced 168
eosinophils 670
epilepsy 632–6

antidepressant/antipsychotic 
use 632, 633–4

depression and psychosis 632

driving 635
learning disability 621–3
pregnancy 551–2, 552
see also anticonvulsants; seizures

EPS see extrapyramidal side-effects
Equasym see methylphenidate
Equasym XL 388
erectile dysfunction 137, 138, 140
erythrocytes 670
erythrocyte sedimentation rate 

(ESR) 670
escitalopram 235

adverse effects 332
breastfeeding 562
cardiotoxicity 308, 312, 313
children and adolescents 408

autism spectrum disorders 391
depression 356
obsessive compulsive 

disorder 374
elderly 480
HIV infection 599
hyponatraemia 316
intravenous 290, 291
minimum effective dose 250
placebo response 676
post-stroke depression 276
renal impairment 582

estimated glomerular filtration rate 
(eGFR) 576

eszopiclone, renal impairment 585
ethanol see alcohol
etravirine 603
EUFEST study 41
euphoria

multiple sclerosis 534–5
non-psychotropics causing 653

EVP-6124: 58
extrapyramidal side-effects 

(EPS) 84–5, 84–7
antipsychotic classification 

and 15–16
first vs second-generation 

antipsychotics 17, 52
never-medicated schizophrenia 86
switching antipsychotics 144
treatment 85
see also akathisia; dystonia; tardive 

dyskinesia

famotidine 93, 154
Fatal Toxicity Index (FTI) 312–13
fatigue

depression with 273
HIV-associated 274
multiple sclerosis 535–6
non-psychotropics causing 652

fentanyl patches, older people 512
ferritin, serum 667
fesoterodine 509, 510
fever, clozapine-induced 161, 166
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fibre, dietary 177–8
first episode psychosis 31, 49
first-generation antipsychotics 

(FGAs) 15
adverse effects 17, 86
bipolar affective disorder 208, 225
children and adolescents 367
delirium 627
dementia 518
diabetes risk 121
dyslipidaemia and 117
elderly 481–3
equivalent doses 26, 26
Huntington’s disease 538
long-acting injectable 66, 67,  

67–8
maximum licensed doses 24
minimum effective doses 22
negative symptoms 41
place in therapy 52–3
pregnancy 543–4, 545
relative efficacy 17
renal impairment 578, 579–80
sexual adverse effects 138, 139
tic disorders 398

fish oils see omega-3 fatty acids
fluid restriction, hyponatraemia  

131, 317
flumazenil 344

guidelines for use 614
rapid tranquillisation and 615

flunitrazepam, disinhibitory 
reactions 350

fluoxetine 235
adverse effects 332
antidepressant discontinuation 

and 285
antipsychotic-induced weight 

gain 93
anxiety disorders 334, 335
bipolar depression 216, 217, 219
breastfeeding 562
cardiotoxicity 308, 312
children and adolescents 408

anxiety 370, 371
autism spectrum disorders 391, 

394, 395
depression 355–6, 357, 358
obsessive compulsive 

disorder 374, 375
discontinuation 284
drug interactions 635
eating disorders 608, 609
elderly 480
hepatic impairment 593
minimum effective dose 250
post-stroke depression 276
pregnancy 547, 549
psychotic depression 266
refractory depression 257
renal impairment 582

sublingual 290, 291
switching to/from 297–301
unlicensed use 675

flupentixol 15
adverse effects 48
breastfeeding 568
depot (flupentixol decanoate)  

67, 68
dose reduction 72
elderly 482
equivalent dose 26
maximum licensed dose 24
pharmacokinetics 70

equivalent dose 26
hepatic impairment 592
maximum licensed dose 24
pregnancy 544
renal impairment 579
sexual adverse effects 139

fluphenazine
adverse effects 15, 48
depot (fluphenazine decanoate) 67

elderly 483
equivalent dose 26
maximum licensed dose 24
pharmacokinetics 70

equivalent dose 26
Huntington’s disease 538
inadequate response 62
renal impairment 579
smoking status and 688

flurazepam, HIV drug 
interactions 601, 602

flutamide, Tourette’s syndrome 399
fluvoxamine 236

adverse effects 332
breastfeeding 562
cardiotoxicity 308
children and adolescents

anxiety disorders 370, 371
autism spectrum disorders 391
obsessive compulsive 

disorder 374
with clozapine 149
minimum effective dose 250
renal impairment 582
smoking status and 688
switching to/from 297–301
tardive dyskinesia 98

folic acid supplements 695
Alzheimer’s disease 498
anticonvulsant-treated pregnant 

women 550, 552
schizophrenic negative 

symptoms 41
valproate-treated women 200

food, covert administration of 
medicines in 479, 714–16

fosamprenavir 601
full blood count (FBC), 

monitoring 45, 228

gabapentin
acute mania 213
alcohol dependence 423
bipolar depression 218
dementia 523
HIV infection 599
tardive dyskinesia 98

galactorrhoea 133, 138
galantamine 488–9

adverse effects 493–4
Alzheimer’s disease 487–9, 490
drug interactions 494–5, 496
efficacy 490
mechanism of action 487
non-cognitive symptoms of 

dementia 521
renal impairment 586
schizophrenia 42
tolerability 492
vascular dementia 501–2

γ-butaryl-lactone (GBL) 467,  
467–8, 470

γ-hydroxybutyrate (GHB) 467, 
467–8, 470

gamma-glutamyl transferase 667
gastrointestinal bleeding

NSAID-related 512
SSRI-related 234, 279, 328–31, 329

gastrointestinal drugs, dementia 
patients 509–11, 514

gastrointestinal hypomotility, 
clozapine-induced see 
clozapine-induced 
gastrointestinal hypomotility

gastro-oesophageal reflux disease 
(GORD), 
clozapine-induced 166

GBL (γ-butaryl-lactone) 467,  
467–8, 470

generalised anxiety disorder 
(GAD) 337–8

NICE guidance 339
pregabalin 335
SSRIs/SNRIs 334
valproate 198

General Medical Council (GMC), 
driving guidelines 712

GHB (γ-hydroxybutyrate) 467, 
467–8, 470

Ginkgo biloba
dementia 498, 524
drug interactions 695
schizophrenia 42, 150, 154
tardive dyskinesia 85, 98

ginseng
Alzheimer’s disease 499
drug interactions 695
multiple sclerosis 536

Glasgow Antipsychotic Side-effect 
Scale (GASS) 17, 20

glomerular filtration rate (GFR) 576
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glucose, blood
antidepressant drug effects 321
fasting plasma (FPG) 123, 123–4
monitoring

antipsychotic-treated patients 45, 
123, 123–4

bipolar affective disorder 228
psychotropic drug effects 668
random plasma (RPG) 124
see also hyperglycaemia; impaired 

glucose tolerance
glycine, schizophrenia 41–2, 154
glycopyrrolate, clozapine-related 

hypersalivation 175
granisetron

dementia patients 511
schizophrenia 42

granulocyte colony-stimulating factor 
(G-CSF) 184, 186

granulocyte macrophage colony-
stimulating factor 
(GM-CSF) 182

guanfacine 175
ADHD 385
autism spectrum disorders 392
PTSD in young people 380, 381
tic disorders 398

H2 antagonists
antipsychotic-induced weight 

gain 93
dementia patients 515

haematological side-effects
clozapine 170–3
psychotropic drugs 665, 670–2

haemoglobin
glycosylated (HbA1c) 124, 668
psychotropics affecting 670

hallucinations
alcohol withdrawal 418
non-psychotropics causing 652, 654
Parkinson’s disease 530

haloperidol 15
acute mania/hypomania 212
adverse effects 48
alcohol withdrawal 418
bipolar affective disorder 226
breastfeeding 566
children and adolescents 408
costs 213
delirium 626–30, 627
dementia 519
depot (haloperidol decanoate) 67, 67

dose reduction 72
elderly 483
equivalent dose 26
maximum licensed dose 24
pharmacokinetics 70
vs paliperidone palmitate 52, 77–8

diabetes risk 121
elderly 482

epilepsy 633
equivalent dose 26
hepatic impairment 592
HIV infection 598, 602
Huntington’s disease 538, 539
learning disabilities 622
overdose 660
pneumonia risk 143
pregnancy 544, 545
rapid tranquillisation 611–12, 

613–14
children and adolescents 406

renal impairment 578, 579
schizophrenia

combination therapy 37, 150
dose-response effects 33, 61
maximum licensed dose 24
minimum effective dose 22
monitoring physical health 46
negative symptoms 41
refractory 155
relative efficacy 17
therapeutic index 52

sexual adverse effects 139
smoking status and 689
tic disorders 398
weight gain risk 90

Hamilton Depression Rating Scale 
(HAM-D) 253

heart failure, clozapine-treated 
patients 170–1

heart rate, effects of 
antidepressants 308–9

heat stroke, clozapine-induced 168
hepatic failure, 

clozapine-induced 168
hepatic impairment 590–7

alcohol dependence 417, 682
antidepressants 591, 593–4
antipsychotics 591, 592–3
drug-induced 591–6
methadone dosing 436
mood stabilisers 594
nicotine replacement therapy 458
prescribing principles 590–1
recommended agents 591
stimulants 595
see also liver disease

hepatitis B and C 472
hepatotoxicity, drug-induced 595–6
herbal medicines 695–8, 696

Alzheimer’s disease 499–500
drug interactions 695
hyperprolactinaemia 134
see also Ginkgo biloba; St John’s 

wort
heroin (diamorphine) 471

buprenorphine substitution 439–44
dependence see opioid dependence
detoxification 444–5
drug interactions 473–4

injectable maintenance 
prescribing 444

methadone substitution 433–9
withdrawal 431

high-density lipoprotein (HDL) 117, 
668

hirudin, Alzheimer’s disease 499
HIV infection/AIDS 598–606

adverse psychiatric effects of 
antiretrovirals 604, 605

drug misusers 472
neurocognitive disorders 599
pharmacodynamic drug 

interactions 604, 606
pharmacokinetic drug 

interactions 600, 601–4
psychostimulants in depression 274
psychotropic prescribing 598–600

homeopathy 696
Huntington’s disease 538–9, 538–40
huperzine A, Alzheimer’s 

disease 499–500
9-hydroxyrisperidone see paliperidone
hydroxyzine 343, 513
hyoscine (scopolamine)

clozapine-induced 
hypersalivation 165, 175

cognitive effects in dementia 511
depression 262, 293

hypercalcaemia, lithium-induced 191
hyperemesis gravidarum 543–4, 553
hyperforin 247
hyperglycaemia

antipsychotic-induced 121–3
pseudohyponatraemia 130
see also diabetes mellitus

hypericins 246
Hypericum perforatum see St John’s wort
hyperlipidaemia see dyslipidaemia
hyperparathyroidism, 

lithium-induced 191
hyperprolactinaemia

antidepressants and 319, 319–20
antipsychotic-induced 48, 52, 133–6
antipsychotics not causing 133, 

133
monitoring 46, 133–4
sexual dysfunction and 133, 138
switching antipsychotics 144
treatment 134

hypersalivation
anticholinergics for, dementia 

patients 512, 514
clozapine-induced 165, 174–5, 174–6

hypersomnia, depression with 273
hypertension

antipsychotics and 128–9
clozapine-induced 165

hypertensive crisis, 
MAOI-induced 234

hypertriglyceridaemia 117, 118
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hypnotics
benzodiazepine 343
biochemical side-effects 666
disinhibitory reactions 350
driving and 707
elderly 484–5
renal impairment 578, 585–6

hypoglycaemia, alcohol-induced 681
hypomania 211–15

children and adolescents 358–9
driving regulations 709
drug treatment 211, 211–15
non-psychotropics causing 653
see also mania

hyponatraemia
antidepressant-induced 234, 279, 

316–18
antipsychotic-induced 130–2, 131
other drugs associated with 317
treatment 317

hypotension
antidepressant-induced 332–3
antipsychotic-induced 48, 128
clozapine-induced 147, 161, 165
rapid tranquillisation 615
switching antipsychotics 144
see also postural hypotension

hypothyroidism, lithium-induced 191
Hy’s rule, hepatotoxicity of new 

drugs 591

ibuprofen 270
illicit drugs see ‘street drugs’
iloperidone

adverse effects 48
bipolar affective disorder 208
blood lipids and 117
breastfeeding 568
elderly 481
equivalent dose 27
hepatic impairment 592
maximum licensed dose 24
minimum effective dose 22
neuroleptic malignant 

syndrome 102–3
overdose 661
weight gain risk 90

imipramine 239
adverse effects 332
child and adolescent 

depression 356–7
discontinuation symptoms 284
hepatic impairment 591
pregnancy 547, 549
psychotic depression 266
rectal 292, 294
renal impairment 582
transdermal (nanoemulsion) 291, 293

impaired glucose tolerance
antipsychotic-associated 121–7, 124
switching antipsychotics 144

impulsiveness, autism spectrum 
disorders 391–2

inattention, autism spectrum 
disorders 391–2

indinavir 247, 601
indomethacin 512
infants, breastfed 559
inositol, bipolar depression 218
insomnia

melatonin for childhood 402–4, 404
non-psychotropics causing 653
pregnancy 552–3
see also hypnotics

interferon-β therapy 533
international normalised ratio 671
interstitial nephritis, 

clozapine-induced 168
intoxication, acute see acute 

intoxication
ipratropium 175
irritability

autism spectrum disorders 392
non-psychotropics causing 653

isocarboxazid 240, 333
isoniazid 515
ITI-007: 56

ketamine
bipolar depression 218
childhood obsessive compulsive 

disorder 377
depression 293
refractory depression 260

ketanserin, tic disorders 399
ketoconazole, refractory 

depression 262
Korsakoff’s syndrome 419

lability, non-psychotropics 
causing 653

lactate dehydrogenase 668
lactulose 178
lamivudine 604
lamotrigine

acute mania 213
bipolar affective disorder 223, 226
bipolar depression 216, 217,  

219, 363
borderline personality disorder 619
breastfeeding 569–70
clozapine augmentation 150
dementia 523
depressant effects 634
eating disorders 609
elderly 484
hepatic impairment 594
HIV infection 599
Huntington’s disease 538
learning disabilities 622
overdose 661
plasma level monitoring 3

pregnancy 550, 552
refractory depression 260
renal impairment 584
schizophrenia 42, 154

latrepirdine, Huntington’s disease 539
laughter and crying, pathological 

(PLC), multiple sclerosis 533–4
laxatives

clozapine-induced 
constipation 178–9

dementia patients 509, 514
learning disabilities (LD) 621–4

assessment of care 
environments 623

capacity and consent 621
driving regulations 709
medications used 622–3
physical co-morbidity 621–3
psychological interventions 623
sensitivity to side-effects 623

lethargy, non-psychotropics 
causing 651, 652

leucopenia, psychotropics causing 671
levetiracetam

acute mania 213
bipolar affective disorder 223
Huntington’s disease 538
tardive dyskinesia 98
tic disorders 399

levomepromazine, maximum licensed 
dose 24

levothyroxine see thyroxine
Lewy body dementia 502, 521, 531
libido (sexual desire) 137

reduced 138, 324
licensed medicines, unlicensed use see 

off-label prescribing
lipids, blood

antipsychotic drug effects 117–18
monitoring 45, 228
see also dyslipidaemia

lipoproteins, plasma 668
lisdexamfetamine

ADHD 385, 388
depression 273

lithium 189–96
acute mania/hypomania 189,  

211, 213
adverse effects 191
alcohol dependence 426, 682
augmentation of antidepressants 190
autism spectrum disorders 393
bipolar affective disorder 189–96, 

225, 226
bipolar depression 190, 217, 219
borderline personality disorder 619
breastfeeding 570
caffeine interaction 692
cannabis interaction 474
children and adolescents 363,  

364, 408
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lithium (cont’d)
clozapine combinations 181–5, 

183, 190
costs 213
depression 190, 288
discontinuation 193
driving and 707
drug interactions 193–5, 194
ECT seizure threshold and 269
elderly 484
formulations 191
hepatic impairment 594
HIV infection 599
Huntington’s disease 539
for hyponatraemia 131
indications 189–90
learning disabilities 623
mechanism of action 189
multiple sclerosis 534
on-treatment monitoring 192, 193
overdose 661
plasma levels 3, 190–1
pregnancy 549–50, 551
prescribing 192
pre-treatment tests 192, 192
refractory depression 257, 262
renal impairment 191, 584
suicide and 190
surgical patients 640
toxicity 192
women of child-bearing age 192

liver disease
alcohol withdrawal 417
drug-induced 591–6
see also hepatic impairment

liver function tests (LFTs) 590
bipolar affective disorder 228
buprenorphine and 443
drug-induced hepatic 

toxicity 595–6
liver disease 591
schizophrenia 46

lofepramine 239, 332
adverse effects 332
cardiotoxicity 308, 312, 313
elderly 280, 480
minimum effective dose 250
overdose 659
renal impairment 582

lofexidine
clozapine-induced 

hypersalivation 175
opioid withdrawal 446

long-acting injection (LAI) 
antipsychotics (depot 
antipsychotics) 18, 66–83

bipolar affective disorder 208
differences between 67–8
dose reduction 72–3
doses and frequencies 67
elderly 482–3

epilepsy 634
equivalent doses 26, 27
first episode psychosis 31
intramuscular anticholinergics and 68
maintenance treatment 32
management of patients 72–3
maximum licensed doses 24–5
NICE guidance 60
non-adherent patients 704
pharmacokinetics 70, 70–1
prescribing advice 66

loop diuretics, lithium 
interaction 194, 194–5

loperamide 509, 514
lopinavir 602
lorazepam

acute mania/hypomania 212
catatonia/stupor 106, 107
children and adolescents 371, 406
delirium 628
diazepam equivalent dose 347
elderly 485
HIV infection 598
rapid tranquillisation 406, 611, 

612, 613
renal impairment 585

lormetazepam, diazepam equivalent 
dose 347

low-density lipoprotein (LDL) 117, 668
loxapine

adverse effects 48
diabetes risk 121
epilepsy 634
inhaled 56–7, 611

lubiprostone 179
lurasidone

adverse effects 48
atrial fibrillation 657
bipolar affective disorder 208, 365
bipolar depression 217, 219, 363
blood lipids and 117
breastfeeding 567
children and adolescents 365
elderly 481
epilepsy 633
equivalent dose 27
glucose homeostasis and 123
hepatic impairment 592
hyperprolactinaemia and 134
maximum licensed dose 24
minimum effective dose 22
overdose 661
renal impairment 579
switching to 92
weight gain risk 90

LY2140023: 42
lymphocytes 670

maca root 326
mania

acute 211–15

antipsychotics 208, 211,  
211–12, 213

carbamazepine 203, 211
children and adolescents 363, 

364, 365
drug costs 213
drug treatment 211, 211–15, 

212–13
lithium 189, 211, 213
valproate 197–8, 211, 213

children and adolescents 358–9, 
362, 363

driving regulations 709
HIV infection 599
multiple sclerosis 534–5
non-psychotropics causing 653
prophylaxis 190, 198, 203

MAOIs see monoamine oxidase 
inhibitors

maraviroc 604
Maxepa see omega-3 fatty acids
MDA (3,4-methylene 

dioxyamfetamine) 473–4
MDRD (Modification of Diet in 

Renal Disease) formula 576
mean cell haemoglobin 670
mean cell haemoglobin 

concentration 670
mean cell volume 670
mebeverine 511
mecamylamine, refractory 

depression 262
medication

adherence see adherence, 
medication

assessing attitudes to 702
covert administration in food or 

drink 479, 714–16
paying patients to take 704
refusal, patient rights 701,  

714, 715
Medicines and Healthcare Products 

Regulatory Agency (MHRA)
methadone therapy 438
nicotine replacement therapy 458
paediatric use of risperidone 394
SSRIs in children 374–5
varenicline for smoking 

cessation 461
Medikinet 388

see also methylphenidate
melatonin

autism spectrum disorders 393
benzodiazepine withdrawal 348
childhood insomnia 402–4, 404
delirium 629
drug-induced weight gain 93
elderly 485
tardive dyskinesia 98
unlicensed use 674, 675
see also agomelatine
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memantine 488–9
acute mania 213
adverse effects 494
Alzheimer’s disease 487, 489, 490–1
combination therapy 495
dementia with Lewy bodies 502
drug interactions 497
efficacy 489, 490–1
Huntington’s disease 539
mechanism of action 487
multiple sclerosis 535
myasthenia gravis 512
NICE guidance 497
non-cognitive symptoms of 

dementia 521
Parkinson’s disease 531
renal impairment 586
schizophrenia 42, 150, 154
switching to/from 491–2
tolerability 493
vascular dementia 501–2

mental capacity see capacity, mental
Mental Capacity Act (MCA) 714, 715
Mental Health Act (MHA) 712,  

714, 715
mental illness

alcohol use disorders 425–7
caffeine consumption 692–3
driving and 706, 708–11
illicit drug use 469
learning disabilities 621
nicotine use 684–5
placebo effect 676–8
velo-cardio-facial syndrome 643–5
see also specific conditions

metformin 92, 93
methadone 433–9, 471

analgesia for patients on 437–8
buprenorphine vs 431, 432
cautions 436
clinical effectiveness 433
detoxification regimens 445, 446, 448
drug interactions 205, 473–4
HIV drug interactions 602
NICE guidance 451
overdose 436–7, 662
post-mortem blood concentrations 13
pregnancy and breastfeeding 449–50
prescribing 433–6
QT prolongation/ECG 

monitoring 438, 438–9
stabilisation in community 436
surgical patients 640
transfer to buprenorphine 

from 441, 441–2, 443
methylcellulose 93
methyldopa, velo-cardio-facial 

syndrome 644
methylphenidate

ADHD 384, 384, 386, 388
autism spectrum disorders 391–2

depression 272, 273–4
driving and 707
hepatic impairment 595
pregnancy 554
psychotic depression 267
refractory depression 263
unlicensed use 675
velo-cardio-facial syndrome 645

metoclopramide
adverse effects 89, 97
alcohol withdrawal 420
dementia patients 509
tic disorders 399

metyrosine, velo-cardio-facial 
syndrome 644

MHRA see Medicines and Healthcare 
products Regulatory Agency

mianserin 242
adverse effects 332
antipsychotic-induced  

akathisia 85, 88
breastfeeding 562
overdose 660
post-stroke depression 276
refractory depression 257
refractory schizophrenia 154
schizophrenia 42

midazolam
akathisia 89
HIV drug interactions 601, 602, 603
rapid tranquillisation 611, 612, 613

children and adolescents 406
mifepristone 218, 267
mild cognitive impairment (MCI) 502

anti-dementia drugs 493, 502
vitamin supplements 498

mineral supplements, anorexia 
nervosa 607

Mini Mental State Examination 
(MMSE) 487

minocycline
psychotic depression 267
schizophrenia 42, 153, 154

mirtazapine 242
adverse effects 332
antipsychotic-induced  

akathisia 85, 88
breastfeeding 563
cardiotoxicity 307, 308, 312–13
children and adolescents

anxiety disorders 371, 371
depression 357

diabetes and 321
discontinuation symptoms 283
ECT seizure threshold and 269
elderly 279, 281, 480
epilepsy 632, 633
hepatic impairment 593
HIV infection 599
hyperprolactinaemia and 319
hyponatraemia 316

intravenous 291, 292
minimum effective dose 250
overdose 660
post-mortem blood 

concentrations 13
post-stroke depression 276
pregnancy 548
refractory depression 256, 257
renal impairment 582
schizophrenia 42, 154
sexual adverse effects 325
smoking status and 689
switching to/from 296, 297–301

moclobemide 241
adverse effects 333
breastfeeding 563
cardiotoxicity 309, 312, 313
clozapine-related hypersalivation 175
epilepsy 633
hepatic impairment 593
minimum effective dose 250
multiple sclerosis 534
overdose 660
pregnancy 548
renal impairment 582
switching to/from 297–301

modafinil
ADHD 385
bipolar depression 218
cocaine dependence 463
depression 272, 273, 274
multiple sclerosis 535–6
overdose 662
refractory depression 262
schizophrenia 42
surgical patients 640

Modification of Diet in Renal Disease 
(MDRD) formula 576

monoamine oxidase inhibitors 
(MAOIs) 240–1

adverse effects 234, 333
alcohol interactions 682
breastfeeding 562
caffeine interaction 692
cardiotoxicity 308
depression 234, 240–1
diabetes and 321
discontinuation symptoms 284, 284–5
drug interactions 305
ECT seizure threshold and 269
hepatic impairment 593
HIV infection 599
Huntington’s disease 539
hyperprolactinaemia and 319
hyponatraemia 316
overdose 659
pregnancy 548
refractory depression 262
sexual adverse effects 325
surgical patients 637, 638
switching to/from 297–301



732 Index

monocytes 670
Montgomery–Asberg Depression 

Rating Scale (MADRS) 253
mood changes, non-psychotropics 

causing 653
mood disorders see affective disorders
mood stabilisers

acute mania/hypomania 211, 211–12
alcohol misusers 682
atrial fibrillation 657
autism spectrum disorders 393
biochemical side-effects 667
bipolar illness 189–207

antipsychotic combinations 208
children and adolescents 362–3, 

364, 408
prophylaxis 225–6
rapid-cycling 223

borderline personality disorder 619
breastfeeding 560, 569–70
dementia 523
drug costs 213
elderly 484
hepatic impairment 591, 594
HIV infection 599
multiple sclerosis 534–5
overdose 661
pregnancy 549–50, 551, 553
PTSD 381
renal impairment 578, 584
see also anticonvulsants; 

carbamazepine; lithium; valproate
morphine

older people 512–13
PTSD prevention 382
slow release oral (SROM), opioid 

dependence 444
movement disorders, nicotine use 685
multiple sclerosis (MS) 533–7
multivitamins see vitamin supplements
music therapy 518
myasthenia gravis, dementia 

patients 512, 514
myocardial infarction (MI)

antidepressant prescribing 
after 307, 308–9, 312

protective effects of SSRIs 329
myocarditis, clozapine-induced 161, 

163–4, 170–2, 171

nabilone, Huntington’s disease 538
N-acetylcysteine, refractory 

schizophrenia 154
nalmefene 422
naloxone

buprenorphine overdose 443
methadone overdose 436–7
opioid overdose 450, 451
take-home 450

naloxone/buprenorphine 
(Suboxone) 431, 444

naltrexone
alcohol dependence 421–2, 422, 

426–7
amfetamine misuse 464
analgesia for patients on 437
anorexia nervosa 608
learning disabilities 623
NICE guidance 452
opioid dependence 447–9, 448
tardive dyskinesia 98
unlicensed use 675

naproxen 512
National Institute for Health and 

Clinical Excellence (NICE)
ADHD 384
adherence to medication 701,  

702, 704
alcohol dependence/harmful 

drinking 411, 421, 422
anxiety spectrum disorders 334, 339
benzodiazepines 343, 344
bipolar affective disorder 190,  

198, 203
acute mania/hypomania 212
prophylaxis 225–6
rapid-cycling illness 223

bipolar depression 216
borderline personality 

disorder 618, 619
carbamazepine 203, 205
child and adolescent anxiety 

disorders 369
child and adolescent 

depression 355
dementia 495, 497, 521
depression 232, 288
lipid-lowering guidance 118–19
lithium 190, 193
obsessive compulsive disorder 339, 

375, 377
opioid dependence 431, 445,  

447, 451–3
psychotic depression 266
PTSD in young people 379
schizophrenia 16–17, 59–60
smoking cessation 456–7
substance misuse 451–3
valproate 198, 199, 200

nausea/vomiting
antidepressant-induced 332–3
clozapine-induced 166

nemifitide, refractory depression 262
neonates

antidepressant withdrawal 
effects 547, 549

antipsychotic discontinuation 
symptoms 544–5, 545

drug exposure in breastfed 559
opioid withdrawal syndrome 449
see also breastfeeding

neostigmine 178, 512

nervousness, non-psychotropics 
causing 653

‘neuroleptic equivalents’ 26
neuroleptic malignant syndrome 

(NMS) 46, 102, 102–4
vs catatonic stupor 106, 108

neuroleptics see antipsychotics
neutropenia

benign ethnic 181
chemotherapy-associated 186
clozapine-induced 166, 168, 181–5
psychotropics causing 671
see also agranulocytosis

neutrophils 670–1
nevirapine 603
NICE see National Institute for 

Health and Clinical Excellence
nicotine 456–62

drug interactions 462, 685–6, 
688–9, 688–9

psychotropic effects 684
withdrawal symptoms 686

nicotine dependence 684–9
alcohol dependence with 425
NICE guidance 456–7
tic disorders 399
see also smoking, cigarette; 

smoking cessation
nicotine replacement therapy 

(NRT) 457–60
drug interactions 458
e-cigarettes 459–60
NICE guidance 456–7
preparations and dose 458–9

nicotinic alpha-7 receptor partial 
agonists 58

nimodipine, bipolar affective 
disorder 223

nitrazepam
diazepam equivalent dose 347
renal impairment 585

nizatidine 93
NMS see neuroleptic malignant 

syndrome
nocebo effect 676
nocturnal enuresis, 

clozapine-induced 166
non-adherence see adherence
non-nucleoside reverse transcriptase 

inhibitors 603
non-psychotropics , psychiatric 

side-effects 650–5, 651–4
non-steroidal anti-inflammatory drugs 

(NSAIDs)
dementia 512
lithium interactions 194, 195
SSRI combination 328

norclozapine 5, 149
nortriptyline 239

adverse effects 332
cardiotoxicity 312, 313
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children and adolescents 356–7
ECT and 270
plasma level monitoring 3
post-stroke depression 276
pregnancy 547
refractory depression 262
renal impairment 582
transdermal patches 291, 293

nucleoside reverse transcriptase 
inhibitors 603–4

nucleotide reverse transcriptase 
inhibitors 603–4

obsessive compulsive disorder 
(OCD) 335, 337–8

children and adolescents 374–8, 376
NICE guidance 339, 375, 377
non-psychotropics causing 653

ocular pigmentation, 
clozapine-induced 168

oculogyric spasm (crisis) 84, 615
oestrogens

anorexia nervosa 608
carbamazepine interaction 205
refractory depression 262

off-label prescribing 673–5
examples of acceptable 674, 675
paediatric practice 353, 375
Royal College consensus 

statement 673–4, 674
olanzapine

acute mania/hypomania 212
adverse effects 48
anorexia nervosa 607, 608
bipolar affective disorder 198, 208, 

223, 225, 226
blood lipids and 117–18, 119
breastfeeding 567
catatonia 106
children and adolescents 408

bipolar affective disorder 364, 365
psychosis 367
rapid tranquillisation 406

costs 213
delirium 627
dementia 518–19, 520, 521
depression

bipolar 216, 217, 219
psychotic 266
refractory 257

diabetes association 122
elderly 482
epilepsy 633
equivalent dose 27
first episode psychosis 31
hepatic impairment 592
HIV infection 598
Huntington’s disease 538
learning disabilities 622
long-acting injection (LAI) (mainly 

pamoate) 68, 75–6

dosing schedules 67, 75
pharmacokinetics 70
post-injection syndrome 75–6
switching to 75

monitoring physical health 45
multiple sclerosis 535
overdose 661
Parkinson’s disease 530
plasma levels 3, 5–6, 62
pneumonia risk 143
post-mortem blood 

concentrations 13
pregnancy 544, 545
prolactin plasma levels and 133
rapid tranquillisation 611, 612, 613
renal impairment 578, 579
schizophrenia

clozapine augmentation 150
dose-response effects 28, 61
high-dose 28, 61
maintenance treatment 32, 33
maximum licensed dose 24
minimum effective dose 22
negative symptoms 41
place in therapy 51, 52
prescribing 20
refractory 153, 154
relative efficacy 17, 18
switching to 63, 88

sexual adverse effects 139
smoking status and 689
street drug intoxication 472
tardive dyskinesia and 97
tic disorders 399
for water intoxication 131
weight gain risk 90

Omacor see omega-3 fatty acids
omega-3 fatty acids (fish oils)

Alzheimer’s disease 499
bipolar depression 218
child and adolescent depression 357
clozapine augmentation 150
depression in pregnancy 548
elderly with depression 279
refractory depression 263
schizophrenia 54–5, 155
tardive dyskinesia 98

OMS643762: 57
ondansetron

refractory schizophrenia 153
schizophrenia 42, 155
tardive dyskinesia 98
tic disorders 399

opioid(s)
overdose 450, 451
use in older people 512–13
withdrawal 431
withdrawal scales 431, 435

opioid dependence 429–55
alcohol dependence with 425
alternative oral opioids 444

buprenorphine substitution 439–44
buprenorphine vs methadone  

431, 432
cocaine dependence with 464
detoxification and reduction 

regimens 444–6, 446, 452
driving regulations 711
evaluation 430, 430–1
injectable maintenance opioids 444
methadone substitution 433–9
NICE guidelines 431, 445, 447, 

451–3
pain management 437–8, 443
pregnancy and 432, 449–50
relapse prevention 447–9
substitute prescribing 429–30, 431–44
treatment aims 429

oral glucose tolerance test 
(OGTT) 123, 123–4

Org 25935: 57
orgasm 137

disorders 139, 324
orlistat 93, 179
orthostatic hypotension see postural 

hypotension
osteoporosis, anorexia nervosa 608
over activity, autism spectrum 

disorders 391–2
overdose, psychotropic drug 659–62, 

659–64
oxazepam

alcohol withdrawal 417
diazepam equivalent dose 347
renal impairment 585

oxcarbazepine
acute mania 213
child and adolescent bipolar 

illness 364
dementia 523

oxybutynin
clozapine-induced 

hypersalivation 175
cognitive effects in dementia 507, 

509, 510
oxycodone, older people 513
oxytocin, autism spectrum 

disorders 391

Pabrinex 419
packed cell volume 671
Paediatric Autoimmune 

Neuropsychiatric Disorder 
Associated with Streptococcus 
(PANDAS) 399

paediatric patients see children and 
adolescents

pain management
non-cognitive symptoms of 

dementia 517
opioid-dependent patients 437–8, 

443
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paliperidone
adverse effects 48
breastfeeding 567
hepatic impairment 592
maximum licensed dose 24
monitoring physical health 46
neuroleptic malignant syndrome 103
overdose 661
palmitate long-acting injection 

(LAI) 68, 77–9
dose equivalents 27, 77
dosing schedule 67, 77
elderly 483
maximum licensed dose 25
pharmacokinetics 70
switching to 78
vs haloperidol decanoate 52, 77–8

plasma level monitoring 3, 7
renal impairment 580
weight gain risk 90

pancreatitis, clozapine-induced 168
PANDAS 399
panic disorder 334–5, 337–8

NICE guidance 334, 339
non-psychotropics causing 653

paracetamol, dementia patients  
512, 517

parkinsonism
antipsychotic-induced 48, 84–5
never-medicated schizophrenia 86
see also extrapyramidal side-effects

Parkinson’s disease 529–32
anti-dementia drugs 502
dementia 487, 529, 531
depression 529, 529
nicotine use 685
psychosis 530, 530–1

parotid gland swelling, 
clozapine-induced 168

paroxetine 236
adverse effects 234, 332
alcohol dependence 426
anxiety disorders 335
breastfeeding 563
cardiotoxicity 309
children and adolescents

anxiety 370, 371
depression 356
obsessive compulsive 

disorder 374
discontinuation symptoms 284, 284
drug interactions 635
hepatic impairment 591
minimum effective dose 250
multiple sclerosis 534
pregnancy 547, 549
renal impairment 583

pathological aggression, autism 
spectrum disorders 393

pathological laughter and crying 
(PLC), multiple sclerosis 533–4

payments, for medication 
adherence 704

Peony Glycyrrhiza Decoction 134
peppermint oil 511
pergolide, tic disorders 399
pericardial effusions, 

clozapine-induced 168
pericyazine, maximum licensed dose 24
perphenazine

adverse effects 48
equivalent dose 26
hypertension risk 128
maximum licensed dose 24

personality change, non-psychotropics 
causing 653

personality disorders
ADHD 386
borderline 618–20
driving regulations 710

pervasive developmental disorders 
(PDD) 390

pervasive developmental  
disorders-not otherwise 
specified (PDD–NOS) 390

pethidine 512
PF-02545920: 57
P-glycoprotein 646
phenelzine 240

adverse effects 333
overdose 659
refractory depression 262
renal impairment 583
switching to/from 297–301

phenobarbital, HIV drug 
interactions 604

phenothiazines 15
blood lipids and 117
breastfeeding 567
diabetes risk 121
hepatic impairment 592
HIV drug interactions 602
overdose 661
pregnancy 543–4
sexual adverse effects 139

phenytoin
acute mania 213
HIV drug interactions 604
plasma level monitoring 3

phosphate, plasma 668
phosphodiesterase 10A inhibitors 57
PHQ-9: 253
physostigmine 178
phytotherapy see herbal medicines
pimavanserin 531
pimozide 15

adverse effects 48
clozapine augmentation 150
equivalent dose 26
HIV drug interactions 601, 602, 603
maximum licensed dose 24
monitoring physical health 46

renal impairment 580
tic disorders 398

pindolol, refractory depression 262
pioglitazone 124
pipotiazine (depot) 15, 67, 67

adverse effects 48
elderly 483
equivalent dose 26
maximum licensed dose 25
pharmacokinetics 70
renal impairment 580

pirenzepine 175, 512
unlicensed use 674

placebo effect 676–8
plasma drug concentrations

meaningfulness 2
post-mortem, interpretation 13, 

13–14
steady state 1

plasma level monitoring 1–14
criteria 1–2
interpreting results 2–7, 3
reasons for 2
sampling time 1–2

platelet counts 671
pneumonia 143, 168
polyethylene glycol 178
polysubstance abuse 464
polyunsaturated fatty acids (PUFAs) 

see omega-3 fatty acids
post-mortem blood concentrations, 

interpreting 13, 13–14
post-mortem redistribution (PMR) 13
post-partum period

bipolar illness 548–50
depression 545–8
epilepsy 551–2
psychosis 543–5
see also breastfeeding

post-traumatic stress disorder 
(PTSD) 334, 335, 337–8

alcohol dependence with 426
children and adolescents 372, 

379–83, 381
postural hypotension

antidepressant-induced 280–1, 
308–9

antipsychotic-induced 128
clozapine-induced 161
switching antipsychotics 144
see also hypotension

potassium, plasma 668
pramipexole

bipolar depression 218
Parkinson’s disease 529
refractory depression 263
schizophrenia 42

prazosin
PTSD in young people 380, 381
urinary retention, dementia 

patients 509
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pregabalin
akathisia 89
alcohol dependence 423
anxiety disorders 335
benzodiazepine withdrawal 348
elderly 485
multiple sclerosis 533

pregnancy 541–58, 553
ADHD 554
alcohol use/withdrawal 423–4
anticonvulsants 551–2, 552
antidepressants 546–8, 549, 553
antipsychotics 543–5, 545, 553
anxiety disorders and 

insomnia 552–3
benzodiazepine misuse 466
bipolar illness 548–50, 551
depression 545–8, 549
discussions with women 541–3
epilepsy 551–2, 552
mood stabilisers 549–50, 551, 553
opioid dependence 432, 449–50
prescribing principles 542
psychosis 543–5, 545
rapid tranquillisation 553–4
sedatives 552–3, 553
smoking cessation 458
unplanned, bipolar illness 200, 205
see also breastfeeding; women of 

child-bearing age
pregnenolone, schizophrenia 42
priapism 138, 139
pridopidine, Huntington’s disease 538
prochlorperazine, alcohol 

withdrawal 420
procyclidine 68, 615
Product Licence (PL), prescribing 

drugs outside 673–5
prolactin, serum

antipsychotics not affecting 133, 133
elevated see hyperprolactinaemia
interpretation 134
monitoring 46, 133–4, 229
psychotropics affecting 668

promazine 48, 571
promethazine

borderline personality disorder 619
dementia patients 513
pregnancy 544, 553
rapid tranquillisation 406,  

611–12, 613
renal impairment 585
street drug intoxication 472

propantheline 175
propentifylline 155
propranolol

antipsychotic-induced akathisia  
85, 88

lithium-induced tremor 191
PTSD in young people 380, 381, 382
tardive dyskinesia 98

protease inhibitors, 
antiretroviral 601–3

protein, serum 669
prothrombin time 671
proton pump inhibitors, dementia 

patients 515
pseudobulbar effect (PBA), multiple 

sclerosis 533–4
pseudo-parkinsonism see 

parkinsonism
psychiatric disorders see mental illness
psychiatric side-effects

anticonvulsants 632–4
antiretroviral drugs 604, 605
non-psychotropic drugs 650–5, 

651–4
psychological therapies

anxiety spectrum disorders 336, 338
child and adolescent 

depression 355
drug misuse 447, 452
eating disorders 607, 609
learning disabilities 623
PTSD in young people 382

psychosis
anticonvulsant-associated 632–5
benzodiazepines 344
children and adolescents 367, 367–8
driving regulations 708
epilepsy 632
first episode 31, 49
HIV infection 598
Huntington’s disease 539
multiple sclerosis 535
non-psychotropics causing 653–4
Parkinson’s disease 530, 530–1
post-partum 543–5
pregnant women 543–5
sexual dysfunction 137–8
substance misuse with 453
super-sensitivity 34
velo-cardio-facial syndrome 643–4
see also schizophrenia

psychostimulant drugs see stimulant 
drugs

psychotropics
atrial fibrillation 656–8, 657
biochemical side-effects 665, 666–9
breastfeeding 559–60, 560
child and adolescent doses 408
cytochrome function and 646, 647–9
driving and 706–11, 707
ECT seizure threshold and 269–70, 

269–71
haematological side-effects 665, 

670–2
HIV drug interactions 601–4, 606
HIV infection 598–600
overdose 659–62, 659–64
plasma level monitoring 1–10
pregnant women 541–54, 542, 553

smoking and 688–9, 688–9
special patient groups 477–655
street drug interactions 472–5, 473–4
surgery and 637–42, 638–40

PTSD see post-traumatic stress 
disorder

publication bias 677
pulmonary embolism, 

clozapine-related 170
pulse monitoring

rapid tranquillisation 614, 615
starting clozapine 161

pyridostigmine 512
pyridoxine (vitamin B6) 89, 98

QT interval 110
QT prolongation 110–16

antidepressant-induced 308–9, 312
antipsychotic-induced 110–16, 111
ECG monitoring 113, 114
management 114
metabolic inhibition 113
methadone and 438, 438–9
non-psychotropics inducing 113
other risk factors 112, 112
physiological risk factors 112, 112
quantifying risk 111–12
rapid tranquillisation 612, 613
renal impairment and 577
switching antipsychotics 144

quercetin, tardive dyskinesia 98
quetiapine

acute mania/hypomania 212
adverse effects 48
anorexia nervosa 607, 608
bipolar affective disorder 208, 223, 

225, 226
blood lipids and 117
breastfeeding 568
children and adolescents 408

bipolar affective disorder 363, 
364, 365

PTSD 380, 381
classification as atypical 15
clozapine-related 

hypersalivation 175
costs 213
delirium 628
dementia 518, 519, 521
depression

bipolar 216, 217, 219, 363
psychotic 266
refractory 257

diabetes association 122
elderly 482
epilepsy 633
equivalent dose 27
hepatic impairment 592
HIV infection 598, 601, 602, 603
Huntington’s disease 538, 539
hypertension risk 128
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quetiapine (cont’d)
learning disabilities 622
overdose 661
Parkinson’s disease 530
plasma level monitoring 3, 6
pregnancy 545
renal impairment 580
schizophrenia

combination therapy 38
dose-response effects 28
high-dose 28
inadequate response 61
maximum licensed dose 24
minimum effective dose 22
monitoring physical health 45, 46
negative symptoms 41
place in therapy 51
refractory 155
relative efficacy 17
switching to 63, 88

sexual adverse effects 139
tardive dyskinesia and 97
tic disorders 399
velo-cardio-facial syndrome 644
for water intoxication 131
weight gain risk 90

raltegravir 604
ranitidine 93
rapid neuroleptisation 60
rapid tranquillisation (RT) 611–13, 

613–14
antipsychotics 611–13, 613–14, 616
benzodiazepines 344, 612, 613–14
children and adolescents 405–7, 406
physical monitoring 614
pregnancy 553–4
remedial measures 615

reboxetine 243
adverse effects 332
antipsychotic-induced weight 

gain 93
breastfeeding 563
cardiotoxicity 309
diabetes and 321
elderly 281
epilepsy 633
hepatic impairment 593
HIV infection 599
hyperprolactinaemia and 319
minimum effective dose 250
overdose 660
post-stroke depression 276
pregnancy 548
publication bias 677
renal impairment 583
sexual adverse effects 325
switching to/from 297–301

red cell distribution width 672
reflux oesophagitis 168
refusal of medication 701, 714, 715

relative infant dose (RID) 559
renal function testing 576

bipolar affective disorder 228
renal impairment 576–89

agents recommended 578
anti-dementia drugs 586
antidepressants 581–3
antipsychotics 579–80
anxiolytics and hypnotics 585–6
classification 577
lithium-related 191
methadone dosing 436
mood stabilisers 584
nicotine replacement therapy 458
prescribing principles 576–8

renal replacement therapies 577
Research Units on Paediatric 

Psychopharmacology (RUPP) 
Autism Network 391

respiratory rate, rapid 
tranquillisation 615

restlessness
non-psychotropics causing 653
see also akathisia

restricted repetitive behaviours and 
interests (RRBIs) 390–1

reticulocyte count 672
Rett’s syndrome 390
reverse transcriptase inhibitors 603–4
reversible inhibitors of monoamine 

oxidase-A (RIMA) 241, 333
see also moclobemide

rhabdomyolysis 577–8
rilpivirine 603
riluzole

bipolar depression 218
childhood obsessive compulsive 

disorder 377
Huntington’s disease 538
refractory depression 263
refractory schizophrenia 155

risperidone
acute mania/hypomania 212
adverse effects 48
bipolar affective disorder 208, 223, 

225, 226
blood lipids and 117
breastfeeding 568
catatonia 106, 107
children and adolescents 394, 408

ADHD 385
autism spectrum disorders 391, 

392, 393, 394
bipolar affective disorder 364, 365
obsessive compulsive 

disorder 376
pathological aggression 393
psychosis 367
PTSD 380, 381

classification 15
costs 213

delirium 628
dementia 518–19, 520
depression

bipolar 219
refractory 257

diabetes association 122
elderly 482
epilepsy 633
equivalent doses 27, 27
hepatic impairment 593
HIV infection 598
Huntington’s disease 538, 539
hypertension risk 128
learning disabilities 622
long-acting injection (RLAI) 67, 

68, 80–3
combination therapy 37
dose-response effects 28, 80
elderly 483
equivalent dose 27, 80
management of patients 72
maximum licensed dose 25
neuroleptic malignant 

syndrome 103
pharmacokinetics 70
plasma levels 7
switching away from 74, 78
switching to 81
vs other depot 

antipsychotics 80–2
vs paliperidone palmitate 80

multiple sclerosis 535
overdose 661
Parkinson’s disease 530
plasma levels 3, 6–7, 62
post-mortem blood 

concentrations 13
renal impairment 580
schizophrenia

clozapine augmentation 150
dose-response effects 28, 61
high-dose 28, 61
inadequate response 61
maximum licensed dose 24
minimum effective dose 22
monitoring physical health 46
place in therapy 51
prescribing 20
refractory 153, 154, 155
relative efficacy 17
switching to 63

sexual adverse effects 139
tardive dyskinesia and 97
tic disorders 398
for water intoxication 131
weight gain risk 90

Ritalin see methylphenidate
ritanserin

acute mania 213
refractory schizophrenia 155

ritonavir 601–3, 604
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rivastigmine 488–9
adverse effects 493–4
Alzheimer’s disease 487–9, 490
atrial fibrillation 657
delirium 629
dementia with Lewy bodies 502
drug interactions 495, 496
efficacy 490
Huntington’s disease 539
mechanism of action 487
non-cognitive symptoms of 

dementia 521
renal impairment 586
tolerability 492–3
transdermal patch 490, 492–3
vascular dementia 501–2

Royal College of Psychiatrists, on 
unlicensed use of licensed 
drugs 673–4, 674

RT see rapid tranquillisation

S-adenosyl-l-methionine
refractory depression 263
velo-cardio-facial syndrome 644

saffron 326, 500
saquinavir 602
sarcosine 155
schizoaffective disorder, atrial 

fibrillation and 657
schizophrenia 15–187

acute exacerbation 50
adherence to medication 18, 50, 

68, 700
strategies for improving 703–4

alcohol dependence with 427
atrial fibrillation and 657
benzodiazepines 344
caffeine consumption 692–3
carbamazepine 204
catatonic 105, 106–8, 107, 107
children and adolescents 367, 367–8
complementary therapies 695
diabetes association 121
driving regulations 709
first episode 31, 49
hyponatraemia 130
monitoring 20, 45–6, 59–60
mortality 37
multi-episode 32, 32–4
negative symptoms 41–4, 57
new and developing drugs 56–8
NICE guidance 16–17, 59–60
nicotine use 684–5
omega-3 fatty acids 54–5, 155
pregnancy and 543
refractory 147–87
relapse 32, 50
sexual dysfunction 137
smoking cessation 461
treatment algorithms 49–50, 49–51
valproate therapy 155, 198

velo-cardio-facial syndrome 643–4
see also antipsychotics

scopolamine see hyoscine
second-generation antipsychotics 

(SGAs) 15
ADHD 385
adverse effects 17, 86
autism spectrum disorders 391, 392
bipolar affective disorder 208,  

225
children and adolescents

bipolar affective disorder 362–3, 
364

psychosis 367, 367
PTSD 380, 381

delirium 627–8
dementia 518–21
diabetes risk 121–3
dyslipidaemia and 117–18
elderly 481–2, 483
equivalent doses 26–7, 27
HIV infection 598
Huntington’s disease 538
long-acting injections 68
maximum licensed doses 24
minimum effective doses 22
multiple sclerosis 534–5
negative symptoms 41
neuroleptic malignant 

syndrome 102–3
NICE guidance 59, 60
Parkinson’s disease 530
pregnancy 544–5, 545
psychotic depression 266
rapid tranquillisation 611, 612
relative efficacy 17
renal impairment 578, 579–80
sexual adverse effects 138, 139
street drug interactions 473
switching trials 62–3
tic disorders 398
unlicensed use 675
velo-cardio-facial syndrome 644

sedation
alcohol-induced 681
antidepressant-induced 280–1, 

332–3
antipsychotic-induced 48
clozapine-induced 165
driving ability and 711
high dose 612
non-psychotropics causing 654
switching antipsychotics 144
see also rapid tranquillisation

sedatives
borderline personality disorder 619
breastfeeding 560, 571
hepatic impairment 590, 591
pregnancy 552–3, 553
renal impairment 578, 585–6
use of antipsychotics as 20

seizures
alcohol withdrawal 412, 412, 418

driving regulations 710
clozapine-induced 166
see also epilepsy

selective noradrenaline reuptake 
inhibitors (SNRIs)

anxiety disorders 334–5, 337–8
diabetes and 321
drug interactions 305
hyperprolactinaemia and 319
multiple sclerosis 534
Parkinson’s disease 529
switching to/from 299–301
see also duloxetine; venlafaxine

selective serotonin reuptake inhibitors 
(SSRIs) 235–7

adverse effects 234, 235–7, 332
children and adolescents 357
elderly 279

alcohol dependence 425–6
antipsychotic-induced weight gain 93
anxiety disorders 334–5, 337–8
atrial fibrillation 657
bleeding risks 279, 328–31, 329
borderline personality disorder 619
caffeine interaction 692
cardiotoxicity 307, 312–13
children and adolescents

anxiety disorders 370, 371, 372
autism spectrum disorders 391
depression 355–6, 357–9, 359
obsessive compulsive 

disorder 374–5, 376
PTSD 380, 381

dementia 522–3
depression 234, 235–7

bipolar 217, 219
children and adolescents 355–6, 

357–9, 359
elderly 279, 280
minimum effective doses 250
NICE guidance 232
post-stroke 276–7
psychotic 267
refractory 257, 260, 263

diabetes and 321
discontinuation symptoms 284, 335
drug interactions 234, 305
eating disorders 608, 609
ECT seizure threshold and 269
elderly 279, 280
epilepsy 633
hepatic impairment 593
HIV infection 599
Huntington’s disease 539
hyperprolactinaemia and 319
hyponatraemia 316, 317
learning disabilities 622
lithium interactions 195
multiple sclerosis 534
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selective serotonin reuptake  
inhibitors (cont’d)

neuroleptic malignant syndrome 
and 103

overdose 660
Parkinson’s disease 529
post-mortem blood 

concentrations 13
pregnancy 546, 547–8, 549
schizophrenia negative 

symptoms 42
sexual adverse effects 325
street drug interactions 473
surgical patients 637, 638
switching to/from 296, 297–301
velo-cardio-facial syndrome 644

selegiline
schizophrenia 42
sexual adverse effects 326
sexual dysfunction 139
switching to/from 297–301
transdermal 292, 293

self-injurious behaviour (SIB)
autism spectrum disorders 392
learning disabilities 622–3
lithium therapy 190

Semagacestat 501
semi-sodium valproate see valproate
senna 178
d-serine, schizophrenia 42, 154
serotonin 5HT3 receptor antagonists, 

dementia patients 511
serotonin syndrome 297

HIV infection 599
renal impairment and 577–8
St John’s wort 247
surgery-related risk 637, 639

sertindole
adverse effects 48
breastfeeding 568
equivalent dose 27
HIV drug interactions 601, 603
maximum licensed dose 24
minimum effective dose 22
monitoring physical health 46
refractory schizophrenia 150, 155

sertraline
adverse effects 234, 332
alcohol dependence 425–6
anxiety disorders 334–5
breastfeeding 564
cardiotoxicity 309, 312
children and adolescents 408

anxiety disorders 370, 371
autism spectrum disorders 391
depression 356
obsessive compulsive 

disorder 374
PTSD 380, 381

dementia 522–3
depression 237

children and adolescents 356
minimum effective dose 250
post-stroke 276
psychotic 266

drug interactions 635
elderly 480
multiple sclerosis 534
pregnancy 547, 549
renal impairment 583

Severe Impairment Battery (SIB) 490
Severity of Alcohol Dependence 

Questionnaire (SADQ) 412
sexual arousal 137

disorders 138, 139, 324
sexual desire see libido
sexual dysfunction 137–42

antidepressants and 234, 324–7, 
325, 332–3

antipsychotic-related 52, 138–40, 139
effects of psychosis 137–8
hyperprolactinaemia and 133, 138
schizophrenia 137
switching antipsychotics 144
treatment 138–40, 140, 326

sexual response, human 137
Short Alcohol Withdrawal Scale 

(SAWS) 413, 415
Short Opiate Withdrawal Scale 431, 435
Shprintzen syndrome 643–5
sialorrhoea see hypersalivation
sildenafil 140, 140, 326
simvastatin 513
sleep disturbances

autism spectrum disorders 393
benzodiazepines 343
non-psychotropics causing 654
see also insomnia

smoking, cigarette 684–9
alcohol dependence and 425
caffeine interaction 692
depression and anxiety 685
drug interactions 685–6, 688–9, 

688–9
movement disorders 685
pregnant women with psychiatric 

illness 542
schizophrenia 684–5
see also nicotine; nicotine 

dependence
smoking cessation 456–62

bupropion 460
effects on other drugs 462
mental health disorders 457, 461–2
NICE guidance 456–7
nicotine replacement 

therapy 457–60
surgical patients 637
varenicline 460–1

Snoezelen 518
SNRIs see selective noradrenaline 

reuptake inhibitors

social and communication 
impairment 391

social anxiety disorder, childhood 369
social phobia 335, 337–8
sodium, plasma 130, 316, 669

see also hyponatraemia
sodium oxybate

eating disorders 609
tardive dyskinesia 98

sodium valproate see valproate
SOHO trial 33
solanezumab 501
solifenacin 507, 510
Souvenaid 500–1
SSRIs see selective serotonin reuptake 

inhibitors
STAR*D programme 244, 255, 

255–6, 324
statins

antipsychotic-treated 
patients 118–19

dementia 500, 501, 513, 514
stavudine 603
STEP-BD study 226
steroid-induced psychosis 190
stimulant drugs

ADHD 384–5
depression 272–5, 273–4
hepatic impairment 595
misuse/dependence 463–5
refractory depression 263

St John’s wort (SJW) 246–9
child and adolescent 

depression 357
drug interactions 247, 601–4
patient information 247–8

‘street drugs’
acute intoxication 472
interactions with prescribed 

psychotropics 472–5, 473–4
see also drug misuse/dependence

stroke
antipsychotic-treated elderly with 

dementia 519–20
depression after 274, 276–8
SSRI-related risk 329, 329

stupor, psychiatric 105–8, 107
stuttering, clozapine-related 168
Suboxone 431, 444
substance misuse 409–75

ADHD and 386
coexisting psychosis 453
NICE guidance 451–3
pain management and 437–8
see also specific substances

Subutex see buprenorphine
sudden cardiac death

antipsychotic-associated 110, 114
clozapine-related 170
risk in depression 312
see also QT prolongation
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suicide/suicidal ideation
antidepressants and 244
anxiety disorders 335
bipolar affective disorder 190,  

216, 225
lithium and 190
multiple sclerosis 533
non-psychotropics causing 654
psychotropic overdose 659–62, 

659–64
schizophrenia 32
SSRI-treated young people 357, 

374–5
sulpiride 15

adverse effects 48
breastfeeding 568
classification 15
clozapine augmentation 150
clozapine-related hypersalivation 175
diabetes risk 122
epilepsy 633
equivalent dose 26
hepatic impairment 593
Huntington’s disease 538
hypertension risk 128
maximum licensed dose 24
minimum effective dose 22
monitoring physical health 45
refractory schizophrenia 154
renal impairment 580
sexual adverse effects 139
tic disorders 398
weight gain risk 90

sumatriptan, intranasal 270
super-sensitivity psychosis 34
surgery

psychotropics and 637–42, 638–40
SSRI-related bleeding 328

syndrome of inappropriate 
antidiuretic hormone 
(SIADH) 130, 131, 316

tachycardia, clozapine-induced 165
tadalafil 326
tamoxifen

acute mania 213
antidepressant interactions 234, 303

tamsulosin 509
tantrums, autism spectrum 

disorders 392
tardive dyskinesia (TD) 84–5, 97–101

first vs second-generation 
antipsychotics 52, 97

switching antipsychotics 144
treatment 97–101, 98

TC 5619: 58
TCAs see tricyclic antidepressants
telmisartan 129
temazepam

diazepam equivalent dose 347
renal impairment 586

temperature, body
clozapine-induced increase 161, 166
rapid tranquillisation and 615

tenofovir 604
terazosin 174
testosterone

female sexual dysfunction 139
refractory depression 263
schizophrenia 42

tetrabenazine
Huntington’s disease 538
tardive dyskinesia 85, 98
tic disorders 399

theophylline
dementia patients 511
drug interactions 205, 234

therapeutic drug monitoring see 
plasma level monitoring

thiamine
alcohol withdrawal 413, 419, 420
post-ECT confusion 270

thiazide diuretics, lithium 
interaction 194, 194

thioridazine 15, 139
thioxanthines 15

breastfeeding 568
sexual adverse effects 139

thrombocytopenia, 
clozapine-induced 168

thromboembolism, 
clozapine-induced 170

thyroid function tests 46, 191, 228
thyroid-stimulating hormone 669
thyroxine

bipolar affective disorder 218, 223
carbamazepine interaction 205
psychotropics affecting 669

tianeptine, refractory depression 262
tic disorders 397–401

obsessive compulsive disorder 
with 377

tipranavir 603
TMS see transcranial magnetic 

stimulation
tolterodine 507, 509, 510
tolvaptan 130
topiramate

alcohol dependence 423
antipsychotic-induced weight gain 93
autism spectrum disorders 392
bipolar affective disorder 213, 223
clozapine augmentation 150
dementia 523
depressant effects 634
eating disorders 609
refractory schizophrenia 155
tic disorders 399

TORDIA (Treatment of Resistant 
Depression in Adolescence) 
studies 355, 358, 359

torsade de pointes 110–11, 438

torticollis 84
Tourette’s syndrome 397–401
tramadol 399, 512
tranquillisation, rapid see rapid 

tranquillisation
transcranial magnetic stimulation (TMS)

schizophrenia 42, 155
tardive dyskinesia 98

transferrin, 
carbohydrate-deficient 667

tranylcypromine 240
adverse effects 333
discontinuation symptoms 284, 285
overdose 659
refractory depression 256
switching to/from 297–301

trazodone 243
adverse effects 332
antipsychotic-induced akathisia  

85, 89
breastfeeding 564
cardiotoxicity 309, 312
delirium 629
dementia 522–3
diabetes and 321
elderly 481
HIV infection 599, 602
minimum effective dose 250
overdose 660
pregnancy 548
rectal 292, 294
renal impairment 583
sexual adverse effects 325, 326
switching to/from 297–301

Treatment of Adolescents with 
Depression Study (TADS) 355, 
357

Treatment of Resistant Depression in 
Adolescence (TORDIA) 
studies 355, 358, 359

TREC studies 611, 612
tremor

antipsychotic-induced 84
lithium-induced 191
valproate-induced 199

triazolam 344
tricyclic antidepressants (TCAs) 238–9

ADHD 385
adverse effects 234, 238–9, 332
alcohol dependence 425, 682
atrial fibrillation 657
breastfeeding 564
cardiotoxicity 309, 312–13
children and adolescents 356–7
dementia 523
depression 234, 238–9
minimum effective dose 250

post-stroke 276
psychotic 266
refractory 262, 263

diabetes and 321
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tricyclic antidepressants (cont’d)
discontinuation symptoms 284
drug interactions 303–5
ECT seizure threshold and 269
elderly 280
epilepsy 633
hepatic impairment 594
HIV infection 599, 602
Huntington’s disease 539
hyperprolactinaemia and 319
multiple sclerosis 534
overdose 660
Parkinson’s disease 529
plasma level monitoring 3
post-mortem blood concentrations 13
pregnancy 546–7
sexual adverse effects 325
smoking status and 689
surgical patients 637, 639
switching to/from 297–301

trifluoperazine
adverse effects 48
epilepsy 633
equivalent dose 26
maximum licensed dose 24
minimum effective dose 22
pregnancy 545
renal impairment 580
weight gain risk 90

triglycerides, plasma 117, 118, 669
trihexyphenidyl 174
tri-iodothyronine (T3)

psychotropics affecting 669
refractory depression 256, 257

trimipramine 239
adverse effects 332
refractory depression 262
renal impairment 583

trospium 507–9, 510
tryptophan

depletion, acute mania 213
refractory depression 262

typical antipsychotics 15
see also first-generation 

antipsychotics

UDP-glucuronosyl transferase 
(UGT) 646

unlicensed medicines 673–5, 675
paediatric practice 353
see also off-label prescribing

urate/uric acid, plasma 669
urea, plasma 669
urea and electrolytes (U&Es) 45, 228
urinary incontinence, anticholinergic 

drugs for 507–9, 510, 515
urinary retention, alpha blockers 

for 509, 515

vaccines, anti-addiction 463–4
valproate 201

acute mania/hypomania 197–8, 
211, 213

adverse effects 199
alcohol dependence 426
autism spectrum disorders 393
bipolar affective disorder 197–202, 

225, 226
bipolar depression 198, 217, 219
breastfeeding 560, 570
children and adolescents 362,  

364, 408
costs 213
delirium 629
dementia 523
discontinuation 200
drug interactions 200
elderly 484
formulations 197
hepatic impairment 199, 594
HIV infection 599
Huntington’s disease 538
indications 197–8
learning disabilities 622
mechanism of action 197
on-treatment monitoring 199
overdose 661
plasma levels 3, 198–9
pregnancy 550, 551, 551–2, 552
pre-treatment tests 199
renal impairment 584
schizophrenia 155, 198
street drug interactions 474
surgical patients 638
unlicensed use 675
women of childbearing age 200, 542

valproic acid see valproate
valsartan 129
vaptans 130
varenicline, smoking cessation 456, 

460–1, 461–2
vascular dementia 501–2
vasculitis, clozapine-induced 168
velo-cardio-facial syndrome 

(VCFS) 643–5
venlafaxine 243

adverse effects 234, 332
anxiety disorders 334
atrial fibrillation 657
bipolar depression 217
bleeding risk 328
breastfeeding 565
cardiotoxicity 309, 312–13
children and adolescents 358,  

371, 371
discontinuation symptoms 284, 

284, 285
ECT seizure threshold and 269
elderly 279, 281, 481
epilepsy 633
hepatic impairment 594
Huntington’s disease 539

minimum effective dose 250
overdose 660
Parkinson’s disease 529
post-stroke depression 276
pregnancy 548
psychotic depression 266
refractory depression 256, 257, 

260, 263
renal impairment 583
sexual adverse effects 325
switching to/from 299–301

vigabatrin, cocaine dependence 463
violent behaviour 611–17

recommended 
interventions 613–14

see also acutely disturbed 
behaviour; aggressive 
behaviour

vitamin B6 (pyridoxine) 89, 98
vitamin B12 41, 498
vitamin B complex, alcohol 

withdrawal 419
vitamin D 695
vitamin E 98, 498
vitamin supplements

alcohol withdrawal 413, 419
Alzheimer’s disease 498
anorexia nervosa 607

vortioxetine 237
adverse effects 332
breastfeeding 565
cardiotoxicity 309, 312
discontinuation 283, 285
elderly 279, 481
epilepsy 633
hyperprolactinaemia and 319
hyponatraemia 316
minimum effective dose 250
overdose 660
renal impairment 583
switching to/from 299–301

warfarin
atrial fibrillation 656
SSRIs and 276–7, 329

water intoxication 130, 131
weight, monitoring

bipolar affective disorder 229
renal impairment 577
schizophrenia 45, 92

weight gain
antidepressant-induced 280–1, 321
antipsychotic-induced 48, 90–6

children and adolescents 393
dyslipidaemia risk 117
hypertension risk 128
relative risk 90, 90
switching agents 92, 144
treatment 92–6, 93

clozapine-induced 165
valproate-induced 199
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Wernicke’s encephalopathy 412, 412, 
418–20

white cell count (WCC), effects of 
lithium and clozapine 181–2

women of child-bearing age
bipolar affective disorder 192,  

200, 205
prescribing principles 542
see also pregnancy

yohimbine 139, 140
young people see children and 

adolescents

zaleplon 571, 586
zidovudine 603
zinc 262, 608
ziprasidone

acute mania 213
adverse effects 48
bipolar affective disorder 208, 364
bipolar depression 219
blood lipids and 117, 118
breastfeeding 568
catatonia 106, 107
children and adolescents 364, 406
clozapine augmentation 150
delirium 628
diabetes and 122–3, 124
dose-response effects 28, 61

equivalent dose 27
HIV infection 598
hypertension risk 128
maximum licensed dose 24
minimum effective dose 22
monitoring physical health 46
negative symptoms 41
neuroleptic malignant 

syndrome 102–3
overdose 661
Parkinson’s disease 530
prolactin plasma levels and 133
QTc prolongation 112
rapid tranquillisation 406, 611
refractory depression 262
refractory schizophrenia 155
relative efficacy 17
renal impairment 580
switching to 63, 92
tic disorders 398
weight gain risk 90

zolmitriptan, akathisia 89
zolpidem

breastfeeding 571
disinhibitory reactions 350
driving ability and 707
elderly 485
overdose 662
renal impairment 586
tardive dyskinesia 98

zonisamide
antipsychotic-induced weight 

gain 93
bipolar depression 218
eating disorders 609

zopiclone
breastfeeding 571
driving ability and 707
elderly 485
hepatic impairment 591
overdose 662
renal impairment 586

zotepine, epilepsy 634
zuclopenthixol

acetate (Clopixol Acuphase), 
guidelines 616

adverse effects 48
breastfeeding 568
depot 67, 67, 68

elderly 483
equivalent dose 26
maximum licensed dose 25
pharmacokinetics 70

equivalent dose 26
hepatic impairment 592
learning disabilities 622
maximum licensed dose 24
renal impairment 580
smoking status and 689

Zyban see bupropion
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