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The Maudsley® Prescribing Guidelines in Psychiatry, Fifteenth Edition. David M. Taylor, Thomas R.
E. Barnes and Allan H. Young. © 2025 David M. Taylor. Published 2025 by John Wiley & Sons Ltd.
Chapter 2 Lithium Mechanism of action Lithium is implicated in a wide range of biological
processes, with a multiplicity of effects. Consequently it has proven very difficult to ascertain the
key mechanism(s) of action of lithium in regulating mood and behaviour. For example, there is
some older evidence that people with bipolar illness have higher intracellular concentrations of
sodium and calcium than controls and that lithium can reduce these. Interestingly, calcium-related
genes have been implicated by genetic studies in bipolar disorder.1 GSK3 (glycogen synthase
kinase 3), CREB (cAMP response element-binding protein) and Na+/K+ adenosine triphosphatase
(ATPase) related mechanisms may be important for lithium’s effects.2 Lithium may have
neuroprotective effects that preserve the function of neurons and neuronal circuits.3 Lithium also
promotes neurogenesis in the hippocampus, which is important for learning, memory and stress
responses.4 A meta- analysis suggests lithium may prevent transition to dementia5 and lithium
appears to be more effective than aducanumab in preventing cognitive decline.6 However, the
largest study to date showed no beneficial effect on risk of neurocognitive disorders.7 Both
reversible and irreversible neurotoxicity related to lithium are recognised adverse effects.8,9
Lithium is present in low levels in the environment (e.g. in drinking water sources) and
environmental lithium concentration has been reported to be inversely related to suicide and
dementia at a population level.10,11 Clinical indications Acute treatment of mania Lithium is
effective for the treatment of mania, at a plasma level of 0.8–1.0mmol/L.12 If a faster onset of
action is needed an adjunctive or single-agent antipsychotic with an evidence base for treating
mania is recommended.12 It can be difficult to achieve Bipolar disorder

280 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 therapeutic plasma lithium
levels rapidly and monitoring may be problematic if the patient is uncooperative. Treatment may
be most successful in those without psychotic symptoms or evidence of rapid cycling.13 Treatment
of acute mania in patients already on long-term lithium The 2016 British Association for
Psychopharmacology guidelines12 suggest that in the event of relapse, an urgent plasma lithium
level should be obtained to indicate the level of compliance with lithium therapy and inform
possible dose adjustment. If lithium level measurement indicates non-compliance, the reason
should be ascertained. If the lithium level is confirmed to be optimal, but the control of mania is
inadequate, then adding a dopamine antagonist, dopamine partial agonist or valproate (given the
conditions with regard to reproductive potential) is recommended.12 Bipolar depression Lithium is
widely used in bipolar depression but evidence supporting robust efficacy for acute episodes is
somewhat unconvincing.14,15 Evidence for prevention of depressive episodes is more compelling.
Maintenance treatment of bipolar disorder Aim for the highest tolerable lithium plasma level in the
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range of 0.6–0.8mmol/L12,16 with the option to reduce it to 0.4–0.6mmol/L in case of good
response but poor tolerance, or to increase it to 0.8–1.0mmol/L in case of insufficient response and
good tolerance. The aim of treatment is complete remission and prevention of both manic and
depressive episodes.17 Lithium is the best-performing mood stabiliser for bipolar disorder in
practice with a prophylactic effectiveness similar to long-acting antipsychotics.18 In 2024, it
remains the gold standard treatment for bipolar disorder.19 Augmentation of antidepressants
in unipolar depression Approximately 30–50% of patients fail to respond to trials of first- or second-
line antidepressants and outcomes from treatment-resistant depression are poor.20 Evidence-
based guidelines for treating depressive disorders with antidepressants21 suggest that either
lithium or quetiapine is the agent of first choice for augmenting the existing antidepressant and
that lithium augmentation is most effective at a lithium plasma level of 0.6–1.0mmol/L. Recent
meta-analyses suggest robust efficacy for lithium, alongside quetiapine, D2 partial agonists and
ketamine.22,23 One meta-analysis suggested lithium to be most effective.24 Clinical predictors
associated with a better outcome in lithium augmentation for treatment-resistant depression
included more severe depressive symptomatology, psychomotor retardation, significant weight
loss, a family history of major depression or a personal experience of more than three episodes.25
Of course, compliance with lithium augmentation should also be added to this list. Lithium is widely
underused in resistant depression.26
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Bipolar disorder CHAPTER 2 Prophylaxis of unipolar depression Lithium is significantly superior to
antidepressants in preventing relapses that require hospitalisation, with a relative risk of 0.34.27
Lithium prophylaxis is indicated in unipolar depression (i) if a patient has suffered two depressive
episodes in 5 years; (ii) after one episode if the episode is severe and there is a strong suicide risk;
(iii) with indefinite treatment if there is adherence and adverse events are not problematic,
particularly if a bipolar background is suspected.28 Other uses of lithium Lithium is also used to
treat aggressive and self-mutilating behaviour and studies have confirmed benefits29 to both
prevent and treat steroid-induced psychosis30 and to raise the white blood cell count in patients
receiving clozapine.31 Lithium and suicide It is estimated that 15% of people with bipolar disorder
eventually take their own life.32 A meta-analysis of clinical trials concluded that lithium reduced
the risk of both attempted and completed suicide by 80% in patients with bipolar illness,33 and
large database studies have shown that lithium-treated patients are less likely to complete suicide
than patients treated with other mood-stabilising drugs.34 In patients with unipolar depression,
lithium also seems to protect against suicide although the mechanism of this protective effect is
unknown.33 As noted, environmental lithium has been reported to be inversely related to suicide at
a population level.10,35 Plasma levels The minimum effective plasma level for prophylaxis of mood
disorder episodes is probably 0.4mmol/L, with the optimal concentration being in the range 0.6–­
0.8mmol/L.36 Levels above 0.75mmol/L offer additional protection only against manic symptoms37
so the target range for prophylaxis is effectively 0.6–0.8mmol/L.16,38 Changes in plasma levels in
either direction seem to worsen the risk of relapse.37 The optimal plasma level range in patients
who have unipolar depression is less clear.39 Taking account of evidence from clinical trials,
naturalistic studies and lithium in drinking water, studies seem to suggest that various benefits of
lithium begin at a low concentration and increase over a narrow range up to 1.0mmol/L. Low-dose
lithium regimens are under investigation but not yet clinically recommended.40 Children and
adolescents may require higher plasma levels than adults to ensure that an adequate
concentration of lithium is present in the central nervous system (CNS).41 Lithium is rapidly
absorbed from the gastrointestinal tract but has a long distribution phase. Blood samples for
plasma lithium level estimations should be taken 10–14 (ideally 12) hours post-dose in patients
who are prescribed a single daily dose of a prolonged-release preparation at bedtime.12
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282 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 Formulations There is no
clinically significant difference in the pharmacokinetics of the two most widely prescribed brands of
lithium in the UK: Priadel and Camcolit. In other countries, standard lithium carbonate tablets are
often given twice or three times daily. The amount of elemental lithium varies by salt used. ■
■Lithium carbonate 400mg tablets each contain 10.8mmol lithium. ■ ■Lithium citrate liquid is
available in two strengths: ■ ■5.4mmol/5mL (equivalent to 200mg lithium carbonate). ■
■10.8mmol/5mL (equivalent to 400mg lithium carbonate). Lack of clarity over which liquid
preparation is intended when prescribing can lead to the patient receiving a sub-therapeutic or
toxic dose. Liquid preparations need to be given 12-hourly. Adverse effects Most adverse effects
are dose- and plasma level-related. These include mild gastrointestinal upset, fine tremor, polyuria
and polydipsia. Polyuria may occur more frequently with twice daily dosing.42,43 Propranolol can
be useful in lithium-induced tremor. Some skin conditions such as psoriasis and acne can be
aggravated by lithium therapy. Lithium can also cause a metallic taste in the mouth, ankle oedema
and weight gain. Lithium can cause a reduction in urinary concentrating capacity – nephrogenic
diabetes insipidus  – hence the occurrence of thirst and polyuria. This effect is usually reversible in
the short to medium term, but renal effects may be irreversible after long- term treatment (>15
years).44 Lithium treatment can also lead to a reduction in the glomerular filtration rate (GFR)
although the magnitude of the risk is uncertain.44 Lithium levels of >0.8mmol/L are associated
with a higher risk of renal toxicity and prolonged lithium treatment of course requires regular
monitoring of kidney function.45 Hypertension and a diagnosis of bipolar disorder worsen the risk
of lithium-related chronic kidney disease.46 In the longer term, lithium increases the risk of
hypothyroidism;47 in middle-aged women the risk may be up to 20%.48 A case has been made for
testing thyroid autoantibodies in this group before starting lithium (to better estimate risk) and for
performing thyroid function tests (TFTs) more frequently in the first year of treatment.49
Hypothyroidism is readily treated with thyroxine. TFTs usually return to normal when lithium is
discontinued. Lithium also more rarely causes hyperthyroidism.50 Hyperparathyroidism causes
hypercalcaemia in about 4% of patients51 and calcium levels should be monitored in patients on
long-term treatment.50,52 Clinical consequences of chronically increased serum calcium include
renal stones, osteoporosis, dyspepsia, hypertension and renal impairment. Lithium toxicity Toxic
effects reliably occur at levels >1.5mmol/L and usually consist of gastrointestinal symptoms
(increasing anorexia, nausea and diarrhoea) and CNS effects (muscle weakness, drowsiness,
confusion, ataxia, coarse tremor and muscle twitching).53
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Bipolar disorder CHAPTER 2 Above 2mmol/L, increased disorientation and seizures usually occur,
which can progress to coma and ultimately death. In the presence of more severe symptoms,
osmotic or forced alkaline diuresis should be used in a medical facility. Above 3mmol/L, peritoneal
or haemodialysis is often used. These plasma levels are only a guide and individuals vary in their
susceptibility to symptoms of toxicity. Neurotoxicity at normal plasma levels has also been
described, as brain lithium levels may not be reflected by concentration in the plasma.54,55 Most
risk factors for toxicity involve changes in sodium levels or in the way the body handles sodium, for
example low salt diets, dehydration, drug interactions (see later Table 2.2) and some uncommon
physical illnesses such as Addison’s disease. Information relating to the symptoms of toxicity and
the common risk factors (especially drug interactions) should always be given to patients when
treatment with lithium is initiated.56 This information should be repeated at appropriate intervals
to make sure that it is clearly understood. Pre-treatment tests Before prescribing lithium, renal,
thyroid and cardiac function should be checked. As a minimum, the estimated GFR (eGFR),57 urea
and electrolytes (U&Es) and TFTs should be checked. A baseline calcium level is also helpful. An
electrocardiogram (ECG) is also recommended in patients who have risk factors for, or existing,
cardiovascular disease. A baseline measure of weight is also desirable. Lithium is a putative human
teratogen. Women of child-bearing age should be advised to use a reliable form of contraception.
See the section on psychotropics and pregnancy (Chapter 7). On-treatment monitoring12,58
Plasma lithium, eGFR, U&Es and TFTs should be checked every 6 months. More frequent tests may
be required in those who are prescribed interacting drugs, who are elderly or who have established
chronic kidney disease. Weight (or body mass index [BMI]) should also be monitored. Lithium
monitoring in clinical practice in the UK is known to be suboptimal59 although there has been a
modest improvement over time.60 The use of automated reminder systems has been shown to
improve monitoring rates.61 Discontinuation Intermittent treatment with lithium may worsen the
natural course of bipolar illness. A much greater than expected incidence of manic relapse is seen
in the first few months after abruptly discontinuing lithium,62 even in patients who have been
symptom-free for as long as 5 years.63 Lithium treatment should not be started unless there is a
clear intention to continue it for several years and where compliance can be reasonably assured.64
This advice has obvious implications for initiating lithium treatment against a patient’s will (or in a
patient known to be non-compliant with medication) during a period of acute illness. The risk of
relapse is probably reduced by decreasing the dose gradually over a period of at least a month65
and avoiding decremental plasma level reductions of >0.2mmol/L.37
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284 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 In contrast with these
recommendations, a naturalistic study found that, in patients who had been in remission for at
least 2 years and had discontinued lithium very slowly, the recurrence rate was at least three times
greater than in patients who continued lithium and that significant survival differences persisted for
many years. Patients maintained on high lithium levels before discontinuation were particularly
prone to relapse.66 One large US study based on prescription records found that half of those
prescribed lithium took almost all of their prescribed doses, a quarter took between 50% and 80%
and the remaining quarter took less than 50%. A third of patients took lithium for less than
6 months in total.67 A large audit found that 1 in 10 patients prescribed long-term lithium
treatment had a plasma level below the therapeutic range.68 It is clear that suboptimal adherence
limits the effectiveness of lithium in clinical practice. One database study suggested the extent to
which lithium was taken was directly related to the risk of suicide (more prescriptions were
associated with lower suicide rate).69 Less convincing data support the emergence of depressive
symptoms in bipolar patients after lithium discontinuation.62 There are few data relating to
patients with unipolar depression. Table 2.1 summarises the prescribing and monitoring of lithium.
Interactions with other drugs70–72 Because of lithium’s relatively narrow therapeutic index,
pharmacokinetic interactions with other drugs can precipitate lithium toxicity. Most clinically
significant interactions are largely with drugs that alter renal sodium handling. Rarely,
neurotoxicity results from co-prescribing lithium and antipsychotics.73,74 ACE inhibitors
Angiotensin-converting enzyme (ACE) inhibitors can (i) reduce thirst, which can lead to mild
dehydration; and (ii) increase renal sodium loss leading to increased sodium reabsorption by the
kidney, resulting in an increase in lithium plasma levels. The magnitude of Table 2.1 Lithium:
prescribing and monitoring. Indications Mania, hypomania, prophylaxis of bipolar affective disorder
and recurrent depression. Reduces aggression and suicidality. Pre-lithium work-up Estimated
glomerular filtration rate (eGFR) and thyroid function tests (TFTs). ECG recommended in patients
who have risk factors for, or existing, cardiovascular disease. Baseline measure of weight desirable.
U&Es (including calcium). Prescribing Start at 400mg at night (200mg in the elderly). Plasma level
after 7 days, then 7 days after every dose change until the desired level is reached (0.4mmol/L
may be effective in unipolar depression, 0.6–1.0mmol/L in bipolar illness, slightly higher levels in
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this range in difficult to treat mania). Blood should be taken 12 hours after the last dose. Take care
when prescribing liquid preparations to clearly specify the strength required. Monitoring Plasma
lithium every 6 months (more frequent monitoring is necessary in those prescribed interacting
drugs, the elderly and those with established renal impairment or other relevant physical illness).
eGFR, U&Es and TFTs every 6 months. Weight (or body mass index) should also be monitored.
Stopping Reduce slowly over at least 1 month and preferably 3 months. Avoid reductions in plasma
levels of

Bipolar disorder CHAPTER 2 this effect is variable, from no increase to a fourfold increase. The full
effect can take several weeks to develop. The risk seems to be increased in patients with heart
failure, dehydration and renal impairment (presumably because of changes in fluid
balance/handling). In the elderly, ACE inhibitors increase sevenfold the risk of hospitalisation due to
lithium toxicity. ACE inhibitors can also precipitate renal failure so, if co-prescribed with lithium,
more frequent monitoring of eGFR and plasma lithium is required. The following drugs are ACE
inhibitors: captopril, cilazapril, enalapril, fosinopril, imidapril, lisinopril, moexipril, perindopril,
quinapril, ramipril and trandolapril. Care is also required with the angiotensin II receptor
antagonists candesartan, 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 with loop diuretics. Lithium levels usually rise within 10 days of a
thiazide diuretic being prescribed; the magnitude of the rise is unpredictable and can vary from an
increase of 25% to 400%. The following drugs are thiazide (or related) diuretics:
bendroflumethiazide, chlortalidone, cyclopenthiazide, indapamide, metolazone and xipamide.
Although there are case reports of lithium toxicity induced by loop diuretics, many patients receive
this combination of drugs without apparent problems. The risk of an interaction seems to be
greatest in the first month after the loop diuretic has been prescribed and additional lithium plasma
level monitoring during this time is recommended if these drugs are co-prescribed. Loop diuretics
can increase sodium loss and subsequent reabsorption by the kidney. Patients taking loop diuretics
may also have been advised to restrict their salt intake; this may contribute to the risk of lithium
toxicity in these individuals. The following drugs are loop diuretics: bumetanide, furosemide and
torasemide. Non-steroidal anti-inflammatory drugs Non-steroidal anti-inflammatory drugs (NSAIDs)
inhibit the synthesis of renal prostaglandins, thereby reducing renal blood flow and possibly
increasing renal reabsorption of sodium and therefore lithium. The magnitude of the rise in lithium
concentration is unpredictable for any given patient; case reports vary from increases of around
10% to over 400%. The onset of effect also seems to be variable, from a few days to several
months. Risk appears to be increased in those patients who have impaired renal function, renal
artery stenosis or heart failure and who are dehydrated or on a low salt diet. There are a number of
case reports of an interaction between lithium and COX-2 inhibitors. NSAIDs do not appear to
diminish the therapeutic effects of lithium,75 as has previously been reported. NSAIDs (or COX-­
2 inhibitors) can be very carefully combined with lithium, but they should be prescribed regularly,
not intermittently, and more frequent plasma lithium monitoring is essential. Some NSAIDs can be
purchased without a prescription, so it is particularly important that patients are aware of the
potential for interaction. The following drugs are NSAIDs or COX-2  inhibitors: aceclofenac,

0.2mmol/L at a time (see section on discontinuation).“



acemetacin, celecoxib, dexibuprofen, dexketoprofen, diclofenac, diflunisal, etodolac, etoricoxib,



286 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 fenbufen, fenoprofen,
flurbiprofen, ibuprofen, indometacin, ketoprofen, lumiracoxib, mefenamic acid, meloxicam,
nabumetone, naproxen, piroxicam, sulindac, tenoxicam and tiaprofenic acid. Carbamazepine There
are rare reports of neurotoxicity when carbamazepine is combined with lithium. Most reports are
old and in the context of treatment involving high plasma lithium levels. It is of note though that
carbamazepine can cause hyponatraemia, which may in turn lead to lithium retention and toxicity.
Similarly, rare reports of CNS toxicity implicate selective serotonin reuptake inhibitors (SSRIs),
another group of drugs that can cause hyponatraemia. Table 2.2 summarises drugs that may
clinically interact with lithium. References
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Bipolar disorder CHAPTER 2 Valproate Mechanism of action1 Valproate is a simple branched-chain
fatty acid. Its mechanism of action is complex and not fully understood. Valproate inhibits the
catabolism of gamma-aminobutyric acid (GABA), reduces the turnover of arachidonic acid,
activates the extracellular signal- regulated kinase (ERK) pathway and thus alters synaptic
plasticity, interferes with intracellular signalling, promotes brain-derived neurotrophic factor (BDNF)
expression and reduces levels of protein kinase C. Research has focused on the ability of valproate
to alter the expression of various genes that are involved in transcription regulation, cytoskeletal
modifications and ion homeostasis. Other mechanisms that have been proposed include depletion
of inositol and indirect effects on non-GABA pathways through the inhibition of voltage-gated
sodium channels. There is a growing literature relating to the potential use of valproate as an
adjunctive treatment in several types of cancer,2 a property which may also confer some effects on
neuroplasticity.3 Formulations Valproate is available in the UK in three forms: sodium valproate
and valproic acid (licensed for the treatment of epilepsy) and semi-sodium valproate (licensed for
the treatment of acute mania). Both semi-sodium and sodium valproate are metabolised to valproic
acid, which is responsible for the pharmacological activity of all three preparations.4 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. It is
unclear if there is any difference in efficacy between valproic acid, valproate semi-sodium and
sodium valproate. One large US quasi-experimental study found that in-patients who initially
received the semi-sodium preparation had a hospital stay that was a third longer than patients who
initially received valproic acid.5 One clear difference is that controlled-release sodium valproate
(Epilim Chrono6) can be administered as a once daily dose whereas other sodium and semi-sodium
valproate preparations require at least twice daily administration. Overall, there are probably no
important differences between different valproate forms,7 except for the small differences in
bioavailability related to valproate content. 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
number needed to treat (NNT) of 2–4,10 although large negative studies do exist.11 One RCT found
lithium to be more effective overall than valproate9 but a large (n = 300) randomised open trial of
12 weeks’ duration found lithium and valproate to be equally effective in the treatment of acute
mania.12 Valproate may be effective in patients who have failed to respond to lithium.13 It may be
less effective than olanzapine, both as monotherapy14 and as an adjunctive treatment to lithium12
in acute mania. One network meta-analysis reported that valproate was
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290 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 less effective but better
tolerated than lithium.15 Overall, data relating to efficacy in mania are less convincing for
valproate than for lithium and a range of antipsychotics.16,17 A meta-analysis of four small RCTs
concluded that valproate is effective in bipolar depression with a small to medium effect size.18 A
2020 meta-analysis placed divalproex fifth out of 21 treatments for bipolar depression.19 Valproate
has limited utility in rapid-cycling bipolar disorder.20 Although open-label studies suggest that
valproate is effective in the prophylaxis of bipolar affective disorder,21 RCT data are limited.22,23
Bowden et al.24 found no difference between lithium, valproate and placebo in the primary
outcome measure, time to any mood episode, although valproate was superior to lithium and
placebo on some secondary outcome measures. In another RCT22 there was no difference in
relapse rates between valproate and olanzapine. A post-hoc analysis of data from this study found
that patients with rapid-cycling illness had a better very early response to valproate than to
olanzapine but that this advantage was not maintained.23 Outcomes with respect to manic
symptoms for those who did not have a rapid-cycling illness were better at 1 year with olanzapine
than with valproate. In a further 20-month RCT of lithium versus valproate in patients with rapid-
cycling illness, both the relapse and attrition rates were high, and no difference in efficacy between
valproate and lithium was apparent.25 The independent BALANCE study found lithium to be
numerically superior to valproate, and the combination of lithium and valproate statistically
superior to valproate alone.26 Aripiprazole in combination with valproate is superior to valproate
alone.27 Overall, data suggest that adjunctive valproate provides additional protection against
relapse.28 In the UK, the National Institute for Health and Care Excellence (NICE) 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 depression, and for prophylaxis,29 but
importantly NOT in women of child-bearing potential.29,30 A Cochrane review concluded that the
evidence supporting the use of valproate as prophylaxis is limited.31 Valproate is sometimes used
to treat aggressive behaviours of variable aetiology.32 One RCT (n = 16) failed to detect any
advantage for risperidone augmented with valproate over risperidone alone in reducing hostility in
patients with schizophrenia.33 A mirror-image study found that, in patients with schizophrenia or
bipolar disorder in a secure setting, valproate decreased agitation.34 There is a small positive
placebo-controlled RCT of valproate in generalised anxiety disorder.35 Valproate may also have
preventive benefits against COVID-19.36 Plasma levels The pharmacokinetics of valproate are
complex, following a three-compartmental model and showing protein-binding saturation. Plasma
level monitoring is supposedly of more limited use than with lithium or carbamazepine.37 There
may be a linear association between valproate serum levels and response in acute mania, with
serum levels <55mg/L being no more effective than placebo, and levels >94mg/L being associated
with the most robust response.38 Optimal serum levels during the maintenance phase are
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unknown, but are likely to be at least 50mg/L.39 Achieving therapeutic plasma levels rapidly using
a loading dose regimen is generally well tolerated. Plasma levels can also be used to detect non-­
compliance or toxicity. Using total valproate concentration (the standard method) is no less useful
than free valproate levels in most situations.40
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Bipolar disorder CHAPTER 2 Adverse effects Valproate can cause both gastric irritation and
hyperammonaemia,41 both of which can lead to nausea. Lethargy and confusion can occasionally
occur with starting doses above 750mg/day. Weight gain can be significant,42 particularly when
valproate is used in combination with clozapine. Valproate causes dose-related tremor in up to a
quarter of patients.43 In most of these patients, it is intention/postural tremor that is problematic,
but a very small proportion develop parkinsonism associated with cognitive decline; these
symptoms are reversible when valproate is discontinued.44 Hair loss (with curly regrowth)45 and
peripheral oedema can occur, as can thrombocytopenia, leucopenia, red cell hypoplasia and
pancreatitis.46 Valproate can cause hyperandrogenism in women47 and has been linked with the
development of polycystic ovaries although the evidence supporting this association is conflicting.
Valproate is a major human teratogen (see Chapter 7). Valproate may also affect male fertility48
but its teratogenic effect in men is disputed.49–51 Valproate may very rarely cause fulminant
hepatic failure. Young children receiving multiple anticonvulsants are most at risk. Any patient with
raised liver function tests (LFTs; common in early treatment52) should be evaluated clinically and
other markers of hepatic function such as albumin and clotting time should be checked. Many
adverse effects of valproate are dose-related (and often peak plasma level related) and increase
sharply in frequency and severity when the plasma concentration is >100mg/L. The once daily
modified-release form of sodium valproate does not produce as high peak plasma levels as the
conventional formulation, and so may be better tolerated. Valproate and other antiseizure
medications have been associated with an increased risk of suicidal behaviour53 but this finding is
not consistent across studies.54 Patients with depression55 or who take another antiseizure
medication that increases the risk of developing depression may be a subgroup at greater risk.56
Pre-treatment tests Baseline full blood count (FBC), LFTs and weight or BMI are recommended by
NICE in the UK. On-treatment monitoring In the UK, NICE recommends that an FBC and LFTs should
be repeated after 6 months, and that BMI should be monitored. Valproate summary of product
characteristics (SPCs) recommends more frequent LFTs during the first 6 months with albumin and
clotting measured if enzyme levels are abnormal. Where there is clear hypalbuminaemia, free
valproate levels should be measured. Discontinuation It is unknown if abrupt discontinuation of
valproate worsens the natural course of bipolar illness in the same manner as lithium. One small
naturalistic retrospective study suggested that it might.57 Until further data are available, if
valproate is to be discontinued, it should be done slowly over at least a month, preferably longer. In
people with epilepsy, valproate withdrawal is associated with depression, falls and hospital
admissions.58
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292 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 Use in women of child-bearing
age Valproate is an established human teratogen. NICE recommends that alternative antiseizure
medications are preferred in women with epilepsy59 and that valproate should not be used to treat
bipolar illness in women of child-bearing age.29 The teratogenic potential of valproate is not widely
appreciated and in the past many women of child-bearing age were not advised of the need for
contraception or prophylactic folate.60,61 Valproate may also cause impaired cognitive function in
children exposed to valproate in utero.62 Valproate is now contraindicated in women of child-­
bearing potential in many countries (see Chapter 7). Interactions with other drugs Valproate is
highly protein bound and can be displaced by other protein bound drugs such as aspirin, leading to
toxicity. Aspirin also inhibits the metabolism of valproate; a dose of at least 300mg aspirin is
required.63 Other, less strongly protein bound drugs such as warfarin can be displaced by
valproate, leading to higher free levels and toxicity. Valproate is hepatically metabolised; drugs
that inhibit CYP enzymes can increase valproate levels (e.g. erythromycin, fluoxetine and
cimetidine). Valproate can increase the plasma levels of some drugs by inhibition of
glucuronidation. Examples include tricyclic antidepressants (TCAs; particularly clomipramine64),
lamotrigine,65 quetiapine,66 warfarin67 and phenobarbital. Valproate may also significantly lower
plasma olanzapine concentrations although the mechanism is unknown.68 Pharmacodynamic
interactions also occur. The anticonvulsant effect of valproate is antagonised by drugs that lower
the seizure threshold (e.g. antipsychotics). Weight gain can be exacerbated by other drugs such as
clozapine and olanzapine. Table 2.3 summarises the prescribing and monitoring of valproate.
Table 2.3 Valproate: prescribing and monitoring. Indications Mania, hypomania, bipolar depression
and prophylaxis of bipolar affective disorder. May reduce aggression in a range of psychiatric
disorders (although data are weak). Pre-valproate work-up FBC and LFTs. Baseline measure of
weight desirable. Prescribing Titrate dose upwards against response and adverse effects. Loading
doses can be used and are generally well tolerated. Modified-release sodium valproate (Epilim
Chrono6) can be given once daily. All other formulations must be administered at least twice daily.
Plasma levels can be used to assure adequate dosing and treatment compliance. Blood should be
taken immediately before the next dose. Monitoring FBC and LFTs if clinically indicated. Weight (or
body mass index). Stopping Reduce slowly over at least 1 month, preferably longer.
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Bipolar disorder CHAPTER 2 Carbamazepine Mechanism of action1 Carbamazepine blocks voltage-­
dependent sodium channels, thus inhibiting repetitive neuronal firing. It reduces glutamate release
and decreases the turnover of dopamine and noradrenaline. While carbamazepine has a similar
molecular structure to TCAs, it is radically different in respect to both therapeutic and adverse
effects. Oxcarbazepine (a structural derivative of carbamazepine), as well as blocking voltage-­
dependent sodium channels, also increases potassium conductance and modulates high-voltage
activated calcium channels. Eslicarbazepine is available in some countries. Like oxcarbazepine it
acts as a pro-drug for licarbazepine, the likely active molecule of all three drugs. Formulations
Carbamazepine is available as a liquid, chewable and immediate-release and controlled- release
tablets. Non-modified release formulations generally have to be administered two to three times
daily. The controlled-release preparation can be given once or twice daily, and the reduced
fluctuation in serum levels usually leads to improved tolerability. This modified-release preparation
has a lower bioavailability and an increase in dose of 10–15% may be required. Indications
Carbamazepine is primarily used as an antiseizure medication. It is also used in the treatment of
trigeminal neuralgia and, in the UK and elsewhere, is licensed for the 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 Most formal guidelines do not recommend carbamazepine as a
first-line treatment for mania.5 A Cochrane review concluded that there were insufficient trials of
adequate methodological quality of oxcarbazepine in the acute treatment of bipolar disorder to
inform its efficacy and acceptability.6 More recent reviews suggest oxcarbazepine has useful
efficacy in mania.7 Two 2022  network meta-analyses8,9 confirmed the efficacy and relatively poor
tolerability of carbamazepine. Open studies suggest that carbamazepine monotherapy has some
efficacy in bipolar depression10 but evidence supporting other strategies is stronger (see section
on treatment of bipolar depression later in this chapter). Carbamazepine may also be useful in
unipolar depression either alone11 or as an augmentation strategy.12 Carbamazepine is generally
considered to be less effective than lithium in the prophylaxis of bipolar illness.13 A 2009 meta-­
analysis failed to find a significant difference in efficacy between lithium and carbamazepine, but
those who received carbamazepine were more likely to drop out of treatment because of adverse
effects.14 Lithium is
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296 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 considered to be superior to
carbamazepine in reducing suicidal behaviour,15 although data are not consistent16 and
carbamazepine may have anti-suicidal properties.17 In the UK, NICE considers carbamazepine to
be a third-line prophylactic agent5 and data emerging since this guidance support this
positioning.18 Three small studies suggest the related oxcarbazepine may have some prophylactic
efficacy when used in combination with other mood-stabilising drugs.19–21 There are data
supporting the use of carbamazepine in the management of alcohol withdrawal symptoms,22
although the high initial doses required are often poorly tolerated. A Cochrane review did not
consider the evidence strong enough to support the use of carbamazepine for this indication.23
Carbamazepine has also been used to manage aggressive behaviour in patients with
schizophrenia;24 the quality of data is weak and the mode of action unknown. There are a number
of case reports and open case series that report on the use of carbamazepine in various psychiatric
illnesses such as panic disorder, borderline personality disorder and episodic dyscontrol syndrome.
Plasma levels When carbamazepine is used as an antiseizure medication, the therapeutic range is
generally considered to be 4–12mg/L, although the supporting evidence is not strong. In patients
with affective illness, a dose of at least 600mg/day and a plasma level of at least 7mg/L may be
required,25 although this is not a consistent finding.4,11,26 Levels above 12mg/L are associated
with a higher adverse effect burden. Carbamazepine blood concentrations vary markedly within the
dosage interval. It is therefore important to sample at a point in time where levels are likely to be
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 metabolism is genetically determined and so
genetic testing may be helpful before starting carbamazepine.27 Carbamazepine is a hepatic
enzyme inducer that induces its own metabolism as well as that of other drugs, including some
antipsychotics.28 An initial plasma half-life of around 30 hours is reduced to around 12 hours on
chronic dosing. For this reason, plasma levels should be checked 2–4 weeks after starting or after
an increase in dose to ensure that the desired level is still being obtained. Most published clinical
trials that demonstrated the efficacy of carbamazepine as a mood stabiliser used doses that are
significantly higher (800–1200mg/day) than those commonly prescribed in UK clinical practice.29
Adverse effects1 The main adverse effects associated with carbamazepine therapy are dizziness,
diplopia, drowsiness, ataxia, nausea and headaches. They can sometimes be avoided by starting
with a low dose and increasing slowly. Avoiding high peak blood levels by splitting the dose
throughout the day or using a controlled-release formulation may also help. Dry mouth, oedema
and hyponatraemia are also common. Sexual dysfunction can occur, probably mediated through
reduced testosterone levels.30 Around 3% of patients treated with carbamazepine develop a
generalised erythematous rash. Serious exfoliative dermatological reactions can rarely occur and
vulnerability is genetically determined.31 The human lymphocyte antigen (HLA) variant
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Bipolar disorder CHAPTER 2 and a specificity approaching 100% in certain populations.32 Genetic
testing in people from South-East Asia is recommended before carbamazepine is prescribed.
Carbamazepine is a known human teratogen (see Chapter 7). Carbamazepine commonly causes a
chronic low white blood cell (WBC) count. One patient in 20,000 develops agranulocytosis and/or
aplastic anaemia.33 Raised alkaline phosphate (ALP) and gamma-glutamyl transferase (GGT) are
common (a GGT of 2–3 times normal is rarely a cause for concern34). A delayed multiorgan
hypersensitivity reaction rarely occurs, mainly manifesting itself as various skin reactions, a low
WBC count and abnormal LFTs. Fatalities have been reported.34,35 There is no clear timescale for
these events. Some antiseizure drugs have been associated with an increased risk of suicidal
behaviour. Carbamazepine has not been implicated, either in general36,37 or more specifically in
those with bipolar illness.38 Pre-treatment tests Baseline U&Es, FBC and LFTs are recommended by
NICE. A baseline measure of weight is also desirable. On-treatment monitoring In the UK, NICE
recommends that U&Es, FBC and LFTs should be repeated after 6 months, and that weight (or BMI)
should also be monitored. Discontinuation It is not known if abrupt discontinuation of
carbamazepine worsens the natural course of bipolar illness in the same way that abrupt cessation
of lithium does. In one small case series (n = 6), one patient developed depression within a month
of discontinuation,39 while in another small case series (n = 4), three patients had a recurrence of
their mood disorder within 3 months.40 Until further data are available, if carbamazepine is to be
discontinued, it should be done slowly (over at least a month). Use in women of child-bearing age
Carbamazepine is an established human teratogen (see Chapter  7). Women who have mania are
likely to be sexually disinhibited. The risk of unplanned pregnancy is likely to be above population
norms (where 50% of pregnancies are unplanned). If carbamazepine cannot be avoided, adequate
contraception should be ensured (note the interaction between carbamazepine and oral
contraceptives outlined in the next section) and prophylactic folate prescribed. Interactions with
other drugs41–44 Carbamazepine is a potent inducer of hepatic cytochrome enzymes and is
metabolised by CYP3A4. Plasma levels of most antidepressants, most antipsychotics,
benzodiazepines, warfarin, zolpidem, some cholinesterase inhibitors, methadone, thyroxine,
theophylline, oestrogens and other steroids may be reduced by carbamazepine, possibly
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Patients requiring contraception should either receive a preparation containing not less than
50mcg oestrogen or use a non-hormonal method. Drugs that inhibit CYP3A4 will increase
carbamazepine plasma levels and may precipitate toxicity. Examples include fluconazole,
cimetidine, diltiazem, verapamil, erythromycin and some SSRIs. Pharmacodynamic interactions
also occur. The antiseizure activity of carbamazepine is reduced by drugs that lower the seizure
threshold (e.g. antipsychotics and antidepressants); the potential for carbamazepine to cause
neutropenia may be increased by other drugs that depress the bone marrow function (e.g.
clozapine); and the risk of hyponatraemia may be increased by other drugs that have the potential
to deplete sodium (e.g. diuretics). Neurotoxicity has very rarely been reported when
carbamazepine is used in combination with lithium. As carbamazepine is structurally similar to
TCAs, in theory it should not be given within 14 days of discontinuing a monoamine oxidase
inhibitor (MAOI). There seems to be no clinical basis to this restriction. Table 2.4 summarises the
prescribing and monitoring of carbamazepine. References
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Carbamazepine is licensed for the treatment of bipolar illness in patients who do not
respond to lithium. Pre-carbamazepine work-up U&Es, FBC and LFTs. Baseline measure of
weight desirable. HLA genotyping. CYP3A4 genotyping. Prescribing Titrate dose upwards
against response and adverse effects; start with 100–200mg twice a day and aim for
400mg twice a day (some patients will require higher doses). The modified-release
formulation (Tegretol Retard) can be given once to twice daily, is associated with less
severe fluctuations in serum levels and is generally better tolerated. Plasma levels can be
used to assure adequate dosing and treatment compliance. Blood should be taken
immediately before the next dose. Carbamazepine induces its own metabolism. Blood
levels should be re-checked 2 weeks after an increase in dose. Monitoring U&Es, FBC and
LFTs yearly and when clinically indicated. Weight (or body mass index). Stopping Reduce
slowly over at least 1 month, preferably longer. Hyperbolic tapering has theoretical
support.
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300 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 Antipsychotic drugs in bipolar
disorder Antipsychotic drugs not only have activity that reduces psychotic symptoms,1 individual
antipsychotics variously possess sedative, anxiolytic, anti-manic, mood-stabilising and
antidepressant properties. Some antipsychotics (quetiapine and olanzapine) show all of these
activities. Antipsychotics licensed by the US Food and Drug Administration (FDA) for use in bipolar
disorder include aripiprazole (mania, mixed episodes, maintenance treatment), asenapine (mania,
mixed states), cariprazine and lumateperone (bipolar depression), lurasidone (bipolar depression),
olanzapine (mania, mixed episodes, maintenance), olanzapine and fluoxetine (bipolar depression),
quetiapine (mania, maintenance, bipolar depression), risperidone (mania, mixed episodes) and
ziprasidone (mania, maintenance). Risperidone LAI has been approved for monotherapy or
adjunctive maintenance, and aripiprazole depot for monotherapy maintenance treatment. EU
labelling is similar except that olanzapine/fluoxetine in combination is not licensed for any
indication and no second-generation antipsychotic (SGA) long-acting injection (LAI) has a licence
for maintenance. First-generation antipsychotics These agents have long been used in mania and
several studies support their use in the acute phase of illness, with superiority over placebo and
comparable effects to lithium.2,3 Their effectiveness is enhanced by combination with lithium.4,5
In the longer term maintenance treatment of bipolar disorder, first-generation antipsychotics
(FGAs) are widely used6 but modern, robust supporting data are absent.7 FGAs are relatively more
often associated with both depression and tardive dyskinesia in bipolar disorder7–9 and their use is
declining. The higher rate of tardive dyskinesia with FGAs is not in doubt, but the greater risk of
depression,10,11 while less well supported, is certainly worthy of consideration. Second-generation
antipsychotics Mania Network meta-analyses indicate superiority of antipsychotics over placebo in
mania, with similar activity to so-called mood stabilisers.12–14 In a 2023 network meta-analysis,
efficacy of individual antipsychotics was broadly similar,15 with a suggestion of superiority of
risperidone. Adjunctive treatment with antipsychotics is more effective than monotherapy with
mood stabiliser medication, and augmentation with mood stabiliser medication is more effective
than antipsychotic monotherapy. The combination is associated with more adverse effects,
especially somnolence.16 Interpretation of outcomes is made difficult by trials including patients
whose mania occurred in the context of failed mood stabiliser treatment. Participants receive either
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a failed mood stabiliser or a mood stabiliser plus an antipsychotic. The superior effect of the
combination is not surprising in this context. Although the mechanism is difficult to discern,
converging evidence suggests anti- manic effects of antipsychotics are related to their effects on
the dopamine system.17,18



Bipolar disorder CHAPTER 2 Bipolar depression In acute treatment of bipolar depression,
antipsychotics found to be effective include cariprazine, lumateperone, lurasidone, olanzapine (±
fluoxetine) and quetiapine.14,19,20 In terms of mechanism, this does not appear to be a
dopamine-mediated effect as aripiprazole and most dopamine-blocking antipsychotics do not show
efficacy in acute bipolar depression.19 Efficacy is similar among those shown to be effective,
although lurasidone may be superior to cariprazine.21,22 Maintenance Compounds that have
efficacy in the acute phase of bipolar disorder, whether that be mania or depression, seem to exert
effects in maintenance treatment.23 This is borne out by a network meta-analysis of maintenance
treatments in bipolar disorder, in which olanzapine, quetiapine and risperidone LAIs showed effects
against relapse.24 This analysis did not include more recent (positive) trials of aripiprazole (see
next section),24 nor studies of cariprazine25 which may not be effective as maintenance
treatment. Specific antipsychotics Aripiprazole Aripiprazole is effective in acute treatment of mania
both alone,26–28 as an add-on agent29 and in long-term prophylaxis.30,31 No difference is seen
when directly compared with lithium or haloperidol although one small RCT suggested lithium was
more effective in mania.32 In trials in mania, aripiprazole is associated with nausea and movement
disorder (mainly akathisia).33 Aripiprazole LAI is also effective for prophylaxis in bipolar I disorder
with the effect predominantly on prevention of manic episodes.34 Asenapine Asenapine is given by
the sublingual route and is effective in mania.35,36 Efficacy seems to be maintained in the longer
term,37 with RCT evidence showing efficacy in preventing depression and manic episodes in
people with bipolar I disorder.38 Asenapine is less likely to cause weight gain and metabolic
disturbance39 than some other antipsychotics. Cariprazine Cariprazine is efficacious for treating
mania as well as depression symptoms in people with mania with mixed features40 and has a low
propensity for weight gain.39 Clozapine The earliest observational study of antipsychotics for
maintenance treatment in bipolar disorder examined clozapine in people attending a service for
resistant mood disorders.41 There is evidence from at least 15 trials to suggest improvements in
treatment-resistant bipolar disorder (TRBD) (where two treatments have failed,

302 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 despite adequate dose and
duration) and in depression, mania, rapid-cycling states and psychotic symptoms.42 Clozapine is
fairly widely used in bipolar disorder, particularly in South-East Asia.43 Lurasidone Lurasidone is
licensed by the FDA as monotherapy and adjunctive treatment to lithium and divalproex for acute
treatment of bipolar depression, on the basis of RCTs of monotherapy versus placebo,44 and as an
adjunct to lithium or valproate.45 The main adverse effects include nausea and akathisia, with
minimal effects on weight and metabolic parameters.39 Olanzapine Olanzapine is effective in
mania.46,47 As with other FGAs, olanzapine is most effective when used in combination with a
mood stabiliser in acute mania and for symptomatic (though not syndromal) relapse
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prevention,48,49 although in one study, olanzapine + carbamazepine was no better than
carbamazepine alone.50 Data suggest olanzapine may offer benefits in longer-term
treatment.51,52 It may be more effective than lithium.53,54 Olanzapine is, of course, associated
with significant metabolic effects, including weight gain, effects that are minimised by the use of
the olanzapine/samidorphan combination available in some countries.55,56 Quetiapine Data
relating to quetiapine57–59 suggest robust efficacy in all aspects of bipolar disorder including
prevention of mania and bipolar depression.60 It has low propensity for extrapyramidal side effects
(EPSEs), though there are significant effects on weight and metabolic parameters. Risperidone
Risperidone has shown efficacy in mania,61 particularly in combination with a mood ­
stabiliser.62,63 Risperidone LAI (as Risperdal Consta) is also effective64 (note though that the
pharmacokinetics of this formulation generally render it an unsuitable choice for the acute
treatment of mania). The long-acting version is used as prophylaxis (an unlicensed use in most
countries). It is effective as prophylaxis against mania in the longer term.23 Paliperidone can be
assumed to have similar effects, although prospective, controlled data are lacking.65 Other
antipsychotics There are few data for amisulpride66 and rather more for ziprasidone,67 which is
sometimes used for mania in the USA. Iloperidone may be effective in mixed episodes68 but data
are insufficient to support its use. Lumateperone is effective in bipolar depression.69,70
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Bipolar disorder CHAPTER 2 Antipsychotic long-acting injections in bipolar disorder LAIs are widely
used in bipolar disorder although none is formally licensed in the UK for this indication (Abilify
Maintena is approved by the FDA in the USA). Support for their use is rather limited: there have
been dozens of open-label trials or case series published, but few included more than a handful of
subjects.1–3 Retrospective cohort studies, mirror-image studies and population-level studies do,
nonetheless, offer some support for the use of LAIs (mainly SGAs) in bipolar maintenance.1 Mirror-­
image studies uniformly show a reduction in admissions and bed days when patients are switched
from oral medication to LAI formulations of aripiprazole4–6 and paliperidone,6,7 although study
numbers were small. Prospective open-label studies also support the prophylactic effect of
aripiprazole LAI, both monthly and two-monthly.8,9 There have also been seven RCTs, only five of
which were sufficiently powered to produce interpretable results (the remaining two trials included
only 30 subjects in total10,11). These five RCTs represent the highest level of evidence for LAIs in
bipolar disorder. Their details are set out in Table 2.5. Few firm conclusions can be drawn from the
controlled trials outlined in Table 2.5. Risperidone LAI is clearly effective either as the sole
treatment or as an adjunct but provides protection only against manic, hypomanic and mixed-­
manic episodes and Table 2.5 Randomised controlled trials (RCTs) of the use of long-acting
injections (LAIs) in bipolar affective disorder. Reference Number LAI Comparator Duration Outcome
Ahlfors et al., 198112 (19/14) Flupentixol decanoate Lithium 18 months Neither treatment
improved main outcome (number of mood episodes) Macfadden et al., 200913* (65/59)
Risperidone (adjunct) Placebo (adjunct) 12 months Risperidone LAI reduced rate of relapse
compared with placebo (relative risk 2.3) Quiroz et al., 201014* (154/149) Risperidone
monotherapy Placebo monotherapy 24 months Overall relapse rate was 30% with risperidone, 56%
with placebo. Risperidone did not protect against depressive relapse. Vieta et al., 201215*
(132/135/131) Risperidone monotherapy Placebo or oral olanzapine monotherapy 18 months
Recurrence of any mood episode: oral olanzapine 23.8%; risperidone LAI 38.9%; placebo 56.4%.
Olanzapine and risperidone reduced risk of elevated mood episode but only olanzapine reduced
risk of depression. Calabrese et al., 201716* (133/133) Aripiprazole monotherapy Placebo
monotherapy 12 months Relapse to any mood episode 26.5% with aripiprazole; 51.1% with
placebo. No clear effect on recurrence of depression. An open follow-on study of this RCT (that also
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included patients newly prescribed aripiprazole) showed somewhat better levels of protection: 87–
98% of participants remained well over 12 months.17 *Trial sponsored by manufacturer.



306 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 neither decreases nor
increases the risk of depressive relapse. Risperidone LAI may be less effective than oral olanzapine.
It might be assumed that paliperidone LAI has similar effects to risperidone LAI. Oral paliperidone
prevents manic relapse in bipolar disorder,18 there are a few supportive mirror-image studies6,7
and case reports describe good outcomes with the LAI form.19,20 Aripiprazole LAI protects against
manic relapse but does not appear to affect risk of depression. Data for FGAs in bipolar disorder
are scarce and generally of low quality (open trials, case series and retrospective analyses). In
these studies, FGA LAIs seem to reduce the risk of relapse compared with prior treatments. The
largest (open) study12 (n = 85) suggested flupentixol decanoate (20mg every 2–3 weeks) reduced
the risk of elevated mood episodes. Reports describe similar effects for other FGA LAIs. The one
RCT conducted with flupentixol LAI12 showed no effect and no superiority over lithium. Considering
this single RCT and all of the small and uncontrolled observations, there is very little evidence to
support the often-repeated lore that flupentixol LAI increases the risk of manic relapse and
haloperidol LAI and fluphenazine LAI increase the risk of depressive relapse (or that FGAs provoke
depression). It is notable that authors of systematic reviews21,22 reiterate this view, which seems
to be based on solely the observed increase in depressive episodes in the open study conducted by
Ahlfors and colleagues.12 In fact, this increase occurred only in subjects whose lithium treatment
had been stopped immediately before the study began. Nonetheless, oral haloperidol, when used
for mania, is more likely than oral SGAs to cause a switch to depression23 so some caution is
clearly required. There are no controlled comparisons of FGA and SGA LAIs.1–3 A Taiwanese
retrospective cohort study24 reported a higher risk of depressive episode recurrence and a higher
likelihood of hospitalisation in those prescribed FGA LAIs (50% were prescribed flupentixol, 25%
haloperidol and 25% other drugs) compared with those prescribed risperidone LAI. Of particular
note was the substantial rate of treatment discontinuation. At 1 year only 7.2% of those initially
prescribed risperidone and 2.2% of those initiated on FGA LAIs remained on the original treatment.
Another observational study found both SGA and FGA LAIs to be effective but only when treatment
continued for at least 6 months.25 Conclusion ■ ■Support for the use of FGA LAIs in bipolar
disorder is weak. ■ ■Very limited evidence suggests FGA LAIs may be effective in reducing
recurrence of mania/hypomania but they do not prevent recurrence of depression and may
increase the risk. ■ ■Risperidone LAI and aripiprazole LAI are robustly associated with a reduced
risk of recurrence of episodes of mania/hypomania compared with placebo. ■ ■Risperidone LAI
and aripiprazole LAI have no effect on the risk of depressive recurrence. ■ ■There is limited
evidence to support the benefit of LAIs over oral antipsychotic treatment in bipolar maintenance. ■
■As with other conditions, the use of LAIs offers the advantage of transparency in respect to
compliance: the LAI injection is either given or it is not.
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Physical monitoring for people with bipolar disorder1,2 Monitoring for all patients Additional
monitoring for specific drugs Test or measurement Initial health check Annual check-up
Antipsychotics Lithium Valproate Carbamazepine Thyroid function Yes Yes At start and every
6 months. More often if evidence of change. Liver function tests (LFTs) Yes Yes Every 3 months for
the first year then annually Monthly for the first 3 months then annually Renal function (eGFR) Yes
Yes At start and every 6 months. More often if there is evidence of deterioration or the patient
starts taking interacting drugs. Electrolytes, urea and creatinine (EUC) Yes Yes At start and then
every 3–6 months (include serum calcium) Monthly for the first 3 months then annually Full blood
count (FBC) Yes Yes Only if clinically indicated Every 3 months for the first year then annually
Monthly for the first 3 months then annually Blood (plasma) glucose Yes Yes, as part of a routine
physical health check At start and then every 4–6 months (and at 1 month if taking olanzapine);
more often if evidence of elevated levels Lipid profile Yes Yes, as part of a routine physical health
check At start and at 3 months; more often initially if evidence of elevated levels Blood pressure
and pulse Yes Yes, as part of a routine physical health check During dosage titration if
antipsychotic prescribed is associated with postural hypotension
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Prolactin Children and adolescents only At start and if symptoms of raised prolactin develop  
Raised prolactin unlikely with quetiapine or aripiprazole. Very occasionally seen with olanzapine
and asenapine. Very common with risperidone and FGAs. ECG If indicated by cardiovascular
disease or risk factors At start if there are risk factors for or existing cardiovascular disease (or
haloperidol is prescribed). If relevant abnormalities are detected, re-check after each dose
increase. At start if risk factors for or existing cardiovascular disease. If relevant abnormalities are
detected re-check after each dose increase. At start if risk factors for or existing cardiovascular
disease. If relevant abnormalities are detected, re-check after each dose increase. Waist
circumference and/or body mass index Yes Yes, as part of a routine physical health check Monthly
for the first 3 months then annually At start, and then every 6 months Every 3 months for the first
year then annually At start and when needed if the patient gains weight rapidly Plasma levels of
drug At least 3–4 days after initiation and 3–4 days after every dose change until levels stable, then
every 3 months in the first year, then every 6 months for most patients (see NICE2) Titrate by
effect and tolerability. Do not routinely measure unless there is evidence of lack of effectiveness,
poor adherence or toxicity. Two weeks after initiation and 2 weeks after dose change. Thereafter,
do not routinely measure unless there is evidence of lack of effectiveness, poor adherence or
toxicity. For patients on lamotrigine, do an annual health check, but no special monitoring tests are
needed although blood levels may indicate if high doses might be considered. References

1. Ng F, et al. The International Society for Bipolar Disorders (ISBD) consensus guidelines for
the safety monitoring of bipolar disorder treatments. Bipolar Disord 2009; 11:559–595.

2. National Institute for Health and Care Excellence. Bipolar disorder: assessment and
management. Clinical guideline [CG185]. 2014 (last updated December 2023, last
accessed October 2024); https://www.nice.org. uk/guidance/cg185.
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310 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 Treatment of acute mania or
hypomania Drug treatment is the mainstay of therapy for mania and hypomania. Both
antipsychotics and mood stabilisers are effective (although the nomenclature here is unhelpful –
most, possibly all, antipsychotics are anti-manic and most mood stabilisers reduce psychotic
symptoms in mania). Sedative and anxiolytic drugs (e.g. benzodiazepines) may add to the effects
of these treatments. Drug choice is made difficult by the small number of direct comparisons, such
that no one individual drug can be recommended over another on efficacy grounds. However, an
early network meta-analysis1 suggested that olanzapine, risperidone, haloperidol and quetiapine
had the best combination of efficacy and acceptability. Cochrane reviews suggested olanzapine is
more effective than both lithium2 and valproate3 when used as monotherapy. Olanzapine may also
be more effective than asenapine.4 A 2024 network meta-analysis concluded that tamoxifen was
the most effective individual drug.5 The benefit of antipsychotic mood stabiliser combinations
(compared with a mood stabiliser alone) is established for those relapsing while on mood stabilisers
but less clear for those presenting on no treatment.6–10 The most common study design is for
participants to be randomised to continued mood stabiliser alone (a treatment that allows the
emergence of mania) or to the failed mood stabiliser with a (newly introduced) No Stop
antidepressant treatment Is patient taking anti-manic* medication? Yes *In this context anti-manic
= antipsychotic or mood stabiliser. Lithium may be somewhat less effective in mixed
states27 or substance misuse28 and in those with rapid cycling or exhibiting psychotic
symptoms.29 Consider: An antipsychotic (if symptoms severe or behaviour disturbed)
Or Valproate (avoid in women of child-bearing potential) Or Lithium (if future adherence
likely) If response is inadequate after 1–2 weeks Combine antipsychotic and valproate
or lithium All patients: consider adding short-term benzodiazepine22–24 (lorazepam or
clonazepam) If taking an antipsychotic, check compliance and dose. Increase if
necessary. Consider adding lithium or valproate If taking lithium, check plasma levels,
consider increasing the dose to give levels 1.0–1.2mmol/L (to treat the acute episode) and/or
adding an antipsychotic If taking valproate, check plasma levels,8,9,25,26 increase dose to give
levels up to 125mg/L if tolerated. Consider adding an antipsychotic If taking lithium or valproate
and mania is severe, check level, add an antipsychotic6 If taking carbamazepine, consider adding
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an antipsychotic (higher doses may be needed as antipsychotic levels reduced) All patients:
consider adding short-term benzodiazepine22–24 (lorazepam or clonazepam) Figure 2.1 Treatment
of acute mania or hypomania.6–21

Bipolar disorder CHAPTER 2 antipsychotic. Overall, combination treatment with an antipsychotic
and a mood stabiliser is more effective and quicker to act than either individual drug used
alone.5,30 Most formal guidelines recommend drug combinations as the first choice in mania,31
although single drug treatment may be considered, at least initially, for people presenting on no
prior treatment. Figure 2.1 outlines a treatment strategy for mania and hypomania. These
recommendations are based on somewhat dated UK NICE guidelines,7 British Association for
Psychopharmacology (BAP) guidelines32 and individual references cited in the diagram. Where an
antipsychotic is recommended, choose from those licensed for mania/bipolar disorder (i.e. most
conventional drugs, aripiprazole, asenapine, olanzapine, risperidone and quetiapine). Valproate use
is now heavily restricted, so lithium is likely to be the mood stabiliser most commonly used, at least
in younger men and women. An alternative is carbamazepine, but this, like valproate, is
teratogenic. Lamotrigine has no activity in mania33 and should not be used. Suggested doses and
alternative treatments are outlined in Tables 2.6 and 2.7. Table 2.6 Mania: suggested drug doses.
Drug Dose Mood stabilisers Carbamazepine 400mg MR twice daily increasing to 800–­
1600mg/day.34,35 Dose may need to be increased after 2 weeks owing to induction of
metabolism. Lithium 400mg/day, increasing every 3–4 days according to plasma levels. At least
one study has used 800mg as a starting dose.36 Valproate As semi-sodium – 250mg three times
daily increasing according to tolerability and plasma levels. Slow-release semi-sodium valproate
may also be effective (at 15–30mg/kg)37 but there is one failed study.38 As slow-release sodium
valproate – 500mg/day increasing as above. Higher, ‘loading doses’ have been used, both oral39–­
41 and intravenous.42–44 The dose is 20–30mg/kg/day. Antipsychotics Aripiprazole 15mg/day
increasing up to 30mg/day as required.45 Doses lower than 15mg may not be effective.46
Asenapine 5mg twice daily increasing to 10mg twice daily as required Cariprazine 3mg/day
increasing up to 12mg a day as required47 Olanzapine 10mg/day increasing to 15 or 20mg as
required Risperidone 2 or 3mg/day increasing to 6mg/day as required. The use of paliperidone in
mania is not well supported.48 Quetiapine IR – 100mg/day increasing to 800mg as required. Higher
starting doses have been used.49 XL – 300mg/day increasing to 600mg/day on day 2 Haloperidol
5–10mg/day increasing to 15mg if required Benzodiazepines Lorazepam23,24 Up to 4mg/day
(some centres use higher doses) Clonzapam22,24 Up to 8mg/day
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other possible treatments.* Treatment Comments Allopurinol (300–600mg/day) A meta-­
analysis of five studies of adjunct allopurinol found an effect size of just less than 0.3.50
Celecoxib (400mg/day)51 Small RCT (n = 46) suggests benefit when used as adjunct to
valproate. Clonidine (450–900mcg/day)52 Limited data Clozapine53–55 Established
treatment option for refractory mania/bipolar disorder. Rapid titration has been
reported.56 Endoxifen57 (4–8mg/day) RCT evidence of efficacy. Major metabolite of
tamoxifen. Gabapentin58 (up to 2.4g/day) Probably only effective by virtue of an
anxiolytic effect. Rarely used. Possibly useful as prophylaxis.59 Levetiracetam (up to
1500mg/day) Effective as adjunctive treatment in two RCTs.60,61 One case of
levetiracetam causing mania.62 Melatonin (6mg/day)67 Preliminary evidence of benefit as
an adjunct to standard treatment. One small negative study.68 Memantine63 (10–­
30mg/day) Conflicting evidence64–66 Oxcarbazepine69–76 (around 300–3000mg/day)
Probably effective acutely and as prophylaxis although one controlled study (conducted in
youths) was negative.77 Phenytoin78 (300–400mg/day) Rarely used. Limited data.
Complex kinetics with narrow therapeutic range. Ritanserin79 (10mg/day) Supported by a
single RCT. Well tolerated. May protect against EPSEs. Tamoxifen80 (20–140mg/day) Good
evidence for efficacy as adjunct and as monotherapy, with large effect size. May provoke
switch to depression. Topiramate81 (up to 300mg/day) Probably not effective. Less
effective than lithium.2 Tryptophan depletion82 Supported by a small RCT.
Ziprasidone83–85 Supported by three RCTs. Widely used outside UK. *Entries are given in
alphabetical order; no preference is implied by order in the table. Consult specialist and
primary literature before using any treatment listed. EPSEs, extrapyramidal side effects;
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RCT, randomised controlled trial.
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316 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 Rapid-cycling bipolar affective
disorder Rapid-cycling bipolar affective disorder is usually defined as bipolar disorder in which four
or more episodes of (hypo-)mania or depression (or four clear switches in polarity) occur in a 12-­
month period. It is generally considered to be less responsive to drug treatment than non-rapid-­
cycling bipolar illness1 and entails considerable depressive morbidity and suicide risk.2 Bipolar
patients with rapid cycling have more depressive morbidity, a higher incidence of anxiety
disorders, addiction, bulimia and borderline personality disorder, as well as atypical features during
depression and symptoms such as irritability, risky behaviour, impulsivity and agitation. Rapid-­
cycling patients have poorer overall functioning, more obesity and are treated with a greater
number of drugs.3 Drug doses tend to be somewhat higher in rapid-cycling than in other bipolar
patients.4 Recent electroconvulsive therapy (ECT) treatment is associated with greater risk of rapid
cycling.5 Table 2.8 outlines a treatment strategy for rapid cycling based on rather limited data and
few direct comparisons of drugs.6 This strategy is broadly in line with the findings of published
systematic reviews.7,8  NICE concluded that there is no evidence to support rapid-cycling illness
being managed any differently from that with a more conventional course.9 There is no formal first
choice agent or combination – prescribing depends partly on what treatments have already been
used to prevent or treat mood episodes. Lithium is less likely to be effective in rapid cycling than in
non-rapid cycling,10 a finding supported by psychiatrists’ experiences.11 In practice, response to
treatment is sometimes idiosyncratic: individuals may show significant response to a particular
drug. Spontaneous or treatment-related remissions occur in around a third of rapid cyclers12 and
rapid cycling may come and go in many patients.13
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adjunctive) treatment options (alphabetical order; preferred treatment options in bold8)
Aripiprazole20,21 (15–30mg/day) Clozapine22 (usual doses) ECT23 Lamotrigine24–26 (up
to 225mg/day) Levetiracetam27 (up to 2000mg/day) Lurasidone28,29 (40–120mg/day)
Nimodipine30–32 (180mg/day) Olanzapine33 (usual doses) Quetiapine34–37 (300–­
600mg/day) Risperidone38,39 (up to 6mg/day) Thyroxine40,41 (150–400mcg/day)
Topiramate42 (up to 300mg/day) Transcranial magnetic stimulation (rTMS)43,44 The
choice of drug is determined by patient factors – there are few comparative efficacy data
to guide choice at the time of writing. Quetiapine probably has the best supporting
data34–36 but it has similar efficacy to aripiprazole or olanzapine. Supporting data for
levetiracetam, nimodipine, thyroxine and topiramate are relatively limited. Clozapine has
a clear role in treatment-resistant bipolar disorder,45 a definition that might include rapid
cycling, in which it shows some acute and long-term efficacy.22,46
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Bipolar disorder CHAPTER 2 Bipolar depression Bipolar depression shares the diagnostic criteria for
an episode of major depressive disorder, but episodes may differ in severity, time course, liability
to recurrence and response to drug treatment. Episodes of bipolar depression are, compared with
unipolar depression, more rapid in onset, more frequent, more severe, shorter and more likely to
involve delusions and reverse neuro-vegetative symptoms such as hyperphagia and
hypersomnia.1–3 Around 15% of people with bipolar disorder commit suicide,4 a statistic that
reflects the severity and frequency of depressive episodes. Bipolar depression affords greater
socioeconomic burden than either mania or unipolar major depression5 and comprises the majority
of symptomatic illness in bipolar affective disorder with respect to time.6,7 In the UK, NICE
recommends the combination of fluoxetine with olanzapine or quetiapine on its own (assuming an
antipsychotic is not already prescribed).8 Lamotrigine is considered to be second-line treatment.
BAP guidelines9 have lamotrigine as a first- line option, albeit with the caveat that a mood
stabiliser or antipsychotic will be needed to protect against mania in the longer term. Lurasidone is
also a first-line option in the BAP guidelines. The 2020 RANZCP guidelines10 recommend the use of
lithium, lamotrigine, valproate, quetiapine, lurasidone and cariprazine either as individual agents or
in combinations of two or three different drugs (including the addition of an antidepressant).
Olanzapine and carbamazepine are considered second-line drugs. Similar recommendations are
made in the more recent (2023) Canadian guidelines.11 Differences include the relegation of
valproate to a second-line treatment and the inclusion of lumateperone (also as a second- line
drug). Lurasidone is suggested as a first-line agent but only as an adjunct. Olanzapine plus
fluoxetine is second line but olanzapine itself is demoted to third-line use. Tables 2.9, 2.10 and 2.11
give some broad guidance on treatment options in bipolar depression. Meta-analysis in bipolar
depression Meta-analytical studies in bipolar depression are constrained by the variety of methods
used to assess efficacy. This means that many scientifically robust studies cannot be included in
some meta-analyses because their parameters (outcomes, duration, etc.) are not shared with other
studies and so cannot be compared with them. Early lithium studies are an important example –
their short duration and cross-over design preclude their inclusion in meta-analysis. BAP guidelines
are somewhat dismissive (perhaps correctly) of network meta-analyses because outcome is heavily
influenced by inclusion criteria and because findings often contradict direct comparisons.9 A
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2021 network meta-analysis of 18 RCTs found that, looking only at antipsychotic drugs, lurasidone,
quetiapine, olanzapine and cariprazine were all effective, with cariprazine having the smallest
effect size.12 A more recent (2024) review13 of 16 RCTs of FDA-licensed antipsychotics added
lumateperone to the list of robustly effective agents. Olanzapine showed the lowest rate of
withdrawals from trials and quetiapine was the least well tolerated. The largest network meta-­
analysis (101 RCTs) was published in 2023.14 In this, olanzapine plus fluoxetine was the most
effective, followed in order by quetiapine, olanzapine alone, lurasidone, lumateperone, cariprazine
and lamotrigine (the least effective). Recent meta-analyses of ketamine and esketamine15,16 have
concluded that ketamine formulations are probably effective in bipolar depression but with a low
certainty of evidence.

320 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 Table 2.9 Established
treatments (listed in alphabetical order). Drug/regimen Comments Lamotrigine1,17–21 Lamotrigine
appears to be effective both as a treatment for bipolar depression and as prophylaxis against
further episodes. It does not induce switching or rapid cycling. It is as effective as citalopram and
causes less weight gain than lithium. Overall, the effect of lamotrigine is difficult to be clear about,
with numerous equivocal trials22 that perhaps failed to allow for the time taken for full titration of
the drug. It may be useful as an adjunct to lithium23 or as an alternative to it in pregnancy.24 A
later trial25 suggested robust efficacy when combined with quetiapine. There is a small anti-manic
effect of lamotrigine.26 Treatment is somewhat complicated by the small risk of rash, which is
associated with speed of dose titration. The necessity for titration may limit clinical utility. A further
complication is the question of dose: 50mg/day has efficacy, but 200mg/day is probably better. In
the USA, doses of up to 1200mg/day have been used (mean around 250mg/day). Plasma
concentrations (only the range for anti-convulsant effects is known) may guide the need for higher
doses. Lithium1,17,27–29 Lithium is probably effective in treating bipolar depression but
supporting data are methodologically questionable.30 There is some evidence that lithium
prevents depressive relapse but its effects on manic relapse are considered more robust. There is
fairly strong support for lithium in reducing suicidality in bipolar disorder.31,32 Lurasidone Three
RCTs show a good effect for lurasidone either alone33 or as an adjunct to mood stabilisers.34,35 A
further RCT reported good outcome in bipolar depression with sub- syndromal hypomanic
symptoms.36 Pooled analysis suggests response is dose-related.37 A network meta-analysis
suggested lurasidone is more effective than aripiprazole and ziprasidone but not quetiapine or
olanzapine.38 Mood stabiliser + antidepressant39–45 Antidepressants are still widely used in
bipolar depression, particularly for breakthrough episodes occurring in those on mood stabilisers.
They have been assumed to be effective, although there is a risk of cycle acceleration and/or
switching. Studies suggest mood stabilisers alone are just as effective as mood
stabilisers/antidepressant combination although subanalysis suggested higher doses of
antidepressants may be effective.46–48 Tricyclics and MAOIs are usually best avoided. SSRIs are
generally recommended if an antidepressant is to be prescribed. Venlafaxine and bupropion
(amfebutamone) have also been used. Venlafaxine may be more likely to induce a switch to
mania.49,50 Continuing antidepressant treatment after resolution of symptoms may protect
against depressive relapse51,52 although only in the absence of a mood stabiliser.53 At the time of
writing, there is no consensus on whether or not to continue antidepressants long term.54 The
most recent findings suggest that switch rates are no higher with sertraline alone than with lithium
+ sertraline,55 but also that there may be no protective effect against depressive episodes.56
Some guidelines recommend the use of antidepressants in bipolar II depression57 and there is



evidence that sertraline does not increase switch rates in these patients.55 Olanzapine ±
fluoxetine17,30,58–61 This combination (Symbyax®) is more effective than both placebo and
olanzapine alone in treating bipolar depression. The dose is 6 and 25mg or 12 and 50mg/day (so
presumably 5/20mg and 10/40mg are effective). It may be more effective than lamotrigine. There
is reasonable evidence of prophylactic effect. It is recommended as first-line treatment by NICE8
but not in other guidelines. Olanzapine alone is effective when compared with placebo62 but the
combination with fluoxetine is more effective. (This is possibly the strongest evidence for a
beneficial effect for an antidepressant in bipolar depression.)

Bipolar disorder CHAPTER 2 Table 2.10 Alternative treatments (refer to primary literature before
using). Drug/regimen Comments Antidepressants76–84 ‘Unopposed’ antidepressants (i.e. without
mood-stabiliser protection) are generally to be avoided in bipolar depression because of the risk of
switching and inducing rapid cycling. There is also evidence that they are relatively less effective
(perhaps not effective at all) in bipolar depression than in unipolar depression although dose may
be critical.48 Short-term use of fluoxetine, venlafaxine and moclobemide seems reasonably
effective and safe even as monotherapy. A meta-analysis suggested a large effect size for
tranylcypromine in the absence of any risk of switching.85 Overall, however, unopposed
antidepressant treatment should be avoided, especially in bipolar I disorder.54 Cariprazine86 One
RCT suggests that cariprazine at 1.5mg/day is effective in bipolar I depression. A second, larger
study showed 1.5 and 3mg/day to be effective.87 The most recent study87 found benefit for
1.5mg/day but not 3mg/day. Usually has lowest efficacy among effective drugs in meta-analyses.
Ketamine88–91 An IV dose of 0.5mg/kg is effective in refractory bipolar depression with a very high
response rate. Dissociative symptoms are common but brief. Now accepted as standard treatment
for refractory bipolar depression.92,93 IV racemate is possibly more effective than intranasal
esketamine.94 Switching to mania is a potential problem95 although probably a remote risk.
Pramipexole96,97 Two small placebo-controlled trials suggested useful efficacy in bipolar
depression. Effective dose averages around 1.7mg/day. Both studies used pramipexole as an
adjunct to existing mood-stabiliser treatment. Neither study detected an increased risk of switching
to mania/hypomania (a theoretical consideration) but data are insufficient to exclude this
possibility. A meta-analysis of studies showed a robust effect on response but not remission.98
RCT, randomised controlled trial. Drug/regimen Comments Quetiapine63–67 Five large RCTs have
demonstrated clear efficacy for doses of 300 and 600mg daily (as monotherapy) in bipolar I and
bipolar II depression. A later study in Chinese patients demonstrated the efficacy of 300mg/day68
in bipolar I depression. It may be superior to both lithium and paroxetine. Quetiapine also prevents
relapse into depression and mania69,70 and so is one of the treatments of choice in bipolar
depression. It appears not to be associated with switching to mania. Valproate1,17,71–75 Limited
evidence of efficacy as monotherapy but recommended in some guidelines. Several very small
RCTs but many are negative; however meta-analyses do support antidepressant efficacy.74
Probably protects against depressive relapse but database is small. Not recommended because of
its teratogenic effects in both men and women. MAOIs, monoamine oxidase inhibitors; RCT,
randomised controlled trial. Table 2.9 (Continued)
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322 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 Summary of drug choice The
combination of olanzapine + fluoxetine is probably the most effective treatment available for
bipolar depression but its use is constrained by the well-known adverse effect profile of olanzapine.
SSRIs other than fluoxetine may be effective but should probably be avoided unless clear individual
benefit is obvious.54 Alternative first-line choices are quetiapine, olanzapine, lurasidone,
lamotrigine and cariprazine (and lumateperone in North America). These drugs differ substantially
in adverse effect profile, tolerability and cost, each of which needs to be considered when
prescribing for an individual. Lithium is also effective but supporting evidence is relatively weak.
Second-line drugs include ketamine and, increasingly, modafinil. Aripiprazole, risperidone,
ziprasidone, tricyclics (with the exception of imipramine) and MAOIs (with the exception of
tranylcypromine) are probably not effective and should not be used routinely.114 References
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Mifepristone107,108 Some evidence of mood-elevating properties in bipolar depression
although this was not replicated in a larger trial. Improved cognitive function in both trials.
Dose used was 600mg/day. Modafinil109 Meta-analysis of five studies of
modafinil/armodafinil suggests robust benefit on response and remission with good
tolerability and no evidence of increased risk of switching. Some evidence of safety from a
later study.110 Omega-3 fatty acids111–113 One positive RCT (1g/2g a day) and one
negative (6g a day). The ratio of omega-6 may determine efficacy.113 RCT, randomised
controlled trial.
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326 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 Prophylaxis in bipolar disorder
Any successful drug regimen used for an acute episode should be continued as prophylaxis. To a
large extent, therefore, the choice of maintenance treatment for individual patients is dictated by
the efficacy and tolerability of acute treatment. Possible exceptions include the consideration of
withdrawing antipsychotic treatment from a mood-stabiliser combination after an episode of mania
(recommended by some authorities1) and the withdrawal of antidepressants after the successful
treatment of an acute episode of bipolar depression, assuming a mood stabiliser is continued
(recommended by most authorities, at least implicitly2). Withdrawing antipsychotics from
combination regimens with lithium or valproate may worsen the risk of relapse.3 Residual mood
symptoms after an acute episode are a strong predictor of recurrence.4,5 In respect to
monotherapy, most evidence supports the efficacy of lithium6,7 in preventing episodes of mania
and depression.8 Carbamazepine is somewhat less effective6,9 and the long-term efficacy of
valproate is uncertain,7,10–12 although it too may protect against relapse both into depression and
mania.6,13 Lithium has the advantage of a proven anti-suicidal effect14–16 but perhaps, relative to
other mood stabilisers, the disadvantage of a worsened outcome following abrupt
discontinuation17–20 (although the effect of abrupt discontinuation of other drugs may be
similar20). Early use of lithium might increase the likelihood of efficacy.21 The independent
BALANCE study found that valproate as monotherapy was relatively less effective than lithium or
the combination of lithium and valproate,11 casting doubt on its use as a first-line single treatment.
Also, a large observational study has shown that lithium is much more effective than valproate in
preventing relapse to any condition and in preventing rehospitalisation.22 Given this, valproate’s
relative contraindication in women of child-bearing age and the fact that valproate is not licensed
for prophylaxis, valproate should be considered a second- or third-line treatment. Conventional
antipsychotics have traditionally been used and are perceived to be effective although the
objective evidence base is rather weak.23,24 FGA depots probably protect against mania but may
worsen depression25 (see ‘Antipsychotic long-acting injections in bipolar disorder’ earlier in this
chapter). Evidence supports the efficacy of many SGAs particularly olanzapine,26,27 quetiapine,28
aripiprazole29 and risperidone.30 Most studies examine combinations with mood stabilisers and
there are fewer supportive monotherapy trials, although asenapine, aripiprazole, olanzapine,
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quetiapine and risperidone monotherapy are all more effective than placebo. Olanzapine,
quetiapine and aripiprazole are licensed for prophylaxis in many countries although only
olanzapine and quetiapine offer protection against depression.7 Asenapine may also be
effective,31 as may ziprasidone.32 There is some evidence to support maintenance treatment with
lurasidone when added to valproate or lithium,33 but there are only acute data for
lumateperone.34 Cariprazine may be ineffective as maintenance.35 All antipsychotic + mood ­
stabiliser combinations were more effective than mood stabilisers alone in a meta-analysis of 41
studies and 9821 participants.36 Aripiprazole

valproate was numerically the best maintenance treatment (in terms of risk of relapse to
any episode) in this analysis. A later meta-analysis of 14 monotherapy studies found that
monotherapy with aripiprazole, olanzapine, lurasidone, risperidone or quetiapine was
more effective than placebo over 6 months or longer.37 A 2022 network meta- analysis
found the order of effectiveness to be olanzapine (most effective), quetiapine,
aripiprazole, risperidone, lurasidone and paliperidone (least effective).7 Long-acting
aripiprazole has been shown to delay the time to, and reduced the rate of recurrence of,
manic episodes and was generally safe and well tolerated.38 The use of
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Bipolar disorder CHAPTER 2 risperidone LAI is well supported by RCTs39 and naturalistic studies.40
The prescribing of LAI SGAs is generally encouraged despite some labelling restrictions41–44 (see
‘Antipsychotic long-acting injections in bipolar disorder’ earlier in this chapter). Box 2.1 summarises
recommendations from NICE for prescribing in bipolar disorder. Optimising lithium treatment45 For
adults with bipolar disorder the standard lithium plasma level should be 0.6–0.8mmol/L with the
option to reduce it to 0.4–0.6mmol/L in cases of good response but poor tolerance, or to increase it
to 0.8–1.0mmol/L in cases of insufficient response and good tolerance. For children and
adolescents no consensus exists, but the majority of the International Society for Bipolar Disorders
(ISBD)/International Study Group on Lithium (IGSLI) task force endorsed this same
recommendation. For the elderly, a more conservative approach may be adopted, usually aiming
for 0.4–0.6mmol/L, with the option to go to, at most, 0.7 or 0.8mmol/L at age 65–79 years, and only
to 0.7mmol/L over age 80 years. Combination treatment A significant proportion of patients with
bipolar illness fail to be treated adequately with a single mood stabiliser,11 so combinations of
mood stabilisers46,47 or a mood stabiliser and an antipsychotic47,48 are commonly used.49 Also,
there is evidence that where combination treatments are effective in mania or depression, then
continuation with the same combination provides optimal prophylaxis.28,48 Overall, combination
treatments offer better protection against relapse than monotherapy.7 The use of polypharmacy
needs to be balanced against the likely increased adverse effect burden. Combinations of
olanzapine, risperidone, quetiapine or haloperidol with lithium or valproate are recommended by
NICE27 and by BAP guidelines.6 Alternative antipsychotics (e.g. aripiprazole) are also options in
combinations with lithium or valproate, particularly if these have been found to be effective during
the treatment of an acute episode of mania or depression.28,50 Carbamazepine is considered to
be third line. Lamotrigine may be useful in bipolar II disorder27 but seems only to prevent
recurrence of depression.51 Lurasidone may have broadly similar long-term efficacy, both as
monotherapy and when combined with a mood stabiliser.33,52 Extrapolation of currently available
data suggests that lithium plus an SGA is probably the polypharmacy regimen of choice. There are
naturalistic data to support combinations of three treatments; in one study53 the two best
treatments were lithium + valproate + quetiapine followed by lithium + valproate + olanzapine.
Box 2.1 NICE recommendations27 ■ ■When planning long-term pharmacological interventions to
prevent relapse, take into account drugs that have been effective during episodes of mania or
bipolar depression. Discuss with the person whether they prefer to continue this treatment or
switch to lithium, and explain that lithium is the most effective long-term treatment for bipolar
disorder. ■ ■Offer lithium as a first-line, long-term pharmacological treatment for bipolar disorder
and if 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 potential.
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Ensure adequate contraception in men taking valproate. ■ ■Discuss with the person the possible
benefits and risks of each drug for them.

328 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 Monotherapy with
antipsychotics can be considered where mood stabilisers are poorly tolerated or where adherence
cannot be assured.54 A meta-analysis of long-term antidepressant treatment found that continued
treatment was more likely to induce a switch to mania than prevent a depressive episode.55 The
STEP-BD study found no significant benefit for continuing (compared with discontinuing) an
antidepressant and worse outcomes in those with rapid-cycling illness.56 A more recent study
found that neither escitalopram nor bupropion had any effect on relapse of depression.57 There is
thus essentially no strong support for long-term use of antidepressants in bipolar illness although
some bipolar patients may relapse into depression when antidepressants are discontinued.20
Box 2.2 and Table 2.12 summarise prophylaxis and maintenance treatment, respectively, in bipolar
disorder. Box 2.2 Summary of prophylaxis in bipolar disorder First line: lithium monotherapy
Second line: olanzapine, aripiprazole, risperidone or quetiapine in combination with valproate* or
lithium Third line: alternative antipsychotic (lurasidone, asenapine or ziprasidone) or alternative
mood stabiliser (carbamazepine or lamotrigine) in combination Fourth line: antipsychotic with two
mood stabilisers ■ ■Always maintain successful acute treatment regimens (e.g. mood stabiliser +
antipsychotic) as prophylaxis ■ ■Avoid long-term antidepressants if possible *Not in women of
child-bearing potential. Table 2.12 Summary of maintenance in bipolar disorder.7,57 Prevents
mania Prevents depression Monotherapy Antipsychotics Aripiprazole Yes No Asenapine Yes No
Olanzapine Yes Yes Paliperidone Yes No Risperidone Yes No Quetiapine Yes Yes Mood stabilisers
(MS) Lamotrigine No Yes Lithium Yes Yes Valproate Yes (?) Yes Antidepressants No No Combination
treatment Antipsychotic + MS Yes Yes Valproate + lamotrigine Yes (?) Yes
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Bipolar disorder CHAPTER 2 Stopping lithium and mood stabilisers Rationale for stopping Patients
may ask to stop lithium and other mood stabilisers because of the range of adverse effects
experienced. In one cohort 54% of patients discontinued lithium, mostly because of tolerability
problems, including diarrhoea (13%), tremor (11%), polyuria/ polydipsia/diabetes insipidus (9%),
creatinine increase (9%) and weight gain (7%).1 Alternatively, although lithium and mood
stabilisers are useful in controlling acute symptoms and in preventing relapse, a clinician may
judge that the balance of risks and benefits has shifted over time (e.g. adverse physical effects
accumulate, alternative coping strategies developed) such that dose reduction or stopping may be
considered. Other patients may be prescribed mood stabilisers for conditions such as personality
disorders, for which there is a lack of evidence. Stopping should be done in a manner that
minimises the risk of both withdrawal effects and relapse (the two key risks). Withdrawal effects
from lithium and other mood stabilisers Discontinuation of lithium can cause withdrawal effects,
including both physical and psychological symptoms (Table 2.13). These withdrawal effects include
mood episodes (depression, but more commonly mania) and are sometimes called ‘rebound’
effects.2,3 The risk of relapse in the period following abrupt cessation greatly exceeds the rate of
relapse in the untreated disorder.2 For example, a review of studies of lithium discontinuation in
people with bipolar disorder found that the untreated disorder had a mean cycle length (the
average time between episodes) of 11.6 months, whereas the time to a new episode following
lithium discontinuation was 1.7 months.2 This represents a sevenfold increase in the rate of
relapse and suggests that manic and depressive symptoms that occur following lithium withdrawal
are largely because of lithium withdrawal effects rather than because of the untreated disorder.
Nonetheless, it is to be expected that the withdrawal of an effective mood stabiliser leads to mood
destabilisation simply because of the removal of an effective treatment for the condition. Relapse
may sometimes indicate the need for continued treatment. Distinguishing between withdrawal-­
related rebound and true relapse of the underlying condition is made easier by extending the
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withdrawal period (so as to help rule out withdrawal effects). Withdrawal effects are thought to be
due to the development of dopaminergic hypersensitivity6 and changes in neuronal membranes,
cell transport function or other neurotransmitter systems during lithium treatment.7 Other mood
stabilisers have also been associated with a withdrawal syndrome.8 Table 2.13 Withdrawal effects
of lithium.3–5 Physical effects Psychological effects Tremor Polyuria Muscular weakness Polydipsia
Dryness of mouth Anxiety Nervousness Irritability Alertness Sleep disturbances Elated mood/mania
Depressed mood
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332 The Maudsley® Prescribing Guidelines in Psychiatry CHAPTER 2 Evidence for long-term
treatment Although lithium is accepted as the first-line choice for prophylaxis in bipolar disorder,9
evidence for long-term treatment with lithium and other mood stabilisers is derived from
discontinuation studies where patients established on these medications were randomised to either
continue or cease treatment.10,11 In these studies, lithium was sometimes stopped abruptly. As
mentioned, rapid stopping of lithium is likely to produce withdrawal effects, which can include
precipitating mood episodes.2 Indeed, in one study abruptly stopping lithium in patients with
depression provoked manic episodes in 13%.12 There is evidence that abrupt cessation of other
mood stabilisers can also precipitate mood episodes.3 Patients who are discontinued from these
medications often demonstrate relapse rates that are greater than in the untreated disorder,
suggesting that withdrawal effects may inflate the apparent rate and extent of relapse.2,13 Few
maintenance studies extend beyond a 2-year follow-up period. Observational studies (over longer
periods) have found lithium to be more effective than other mood stabilisers but these studies are
somewhat limited by confounding effects.14 Duration of tapering With lithium, rapid
discontinuation (1–14 days) has been shown to produce a much greater risk of relapse than
gradual tapering over 15–30 days.15–17 Time to relapse is decreased and the proportion of
patients relapsed at study end is greatly increased in the rapid discontinuation group. These robust
and reproducible findings support a recommendation that lithium should not be stopped abruptly
unless a serious adverse effect occurs, and that withdrawal should take place over at least a month
or preferably longer. There are few studies examining the optimal rate or duration of tapering
lithium. However, the finding that 50% of relapses occur in the first 3 months after lithium is
stopped but then lessen over time2 suggests that this period of 3  months might be required for
underlying adaptations to lithium to resolve. One study that discontinued lithium over 2–5 months
found higher relapse rates in these patients than in those who stayed on lithium.18 This might
conceivably suggest that tapering should be even slower than the 4-week to 3-month period
suggested by NICE in the UK.19 Long withdrawal schedules are not unusual in different areas of
medicine. Antiseizure drugs are tapered over between 1 month and 4 years in non-psychiatric
conditions, with relapse rates increased in the first 6 months before converging with patients
continuing with the antiseizure drugs.8 Pattern of tapering Lithium, like all pharmacological agents,
conforms to the law of mass action and therefore demonstrates a hyperbolic pattern between dose
and pharmacological effect.12 The mode of action of lithium is unknown, however it is known to
affect GSK-3. The relationship between the dose of lithium and effect on this target is hyperbolic.13
As for other psychotropic agents this justifies a hyperbolically reducing dose pattern (in order to
produce linearly reducing effects on its target receptors), which may be clinically approximated by
a proportionate dose reduction (a reduction by the same proportion each step, so that the size of
the reduction becomes smaller and smaller as the total dose gets lower) (Box 2.3).
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Bipolar disorder CHAPTER 2 Practice guide to tapering ■ ■Patients should be told that there is the
possibility of withdrawal effects, and that there may be an increased risk of affective relapse from
stopping lithium or mood stabilisers more quickly. These effects will be reduced if these
medications are reduced in a more gradual fashion. ■ ■There is no clear evidence on how to taper
(or for how long), but following principles from other psychotropic medications, an initial reduction
of 10–25% of the current dose should be offered, with withdrawal symptoms (Table 2.13) and
symptoms monitored for at least 4 weeks to ensure stability. ■ ■Further reductions should be
titrated against the tolerability of this dose decrease. Reductions should probably be made
according to an exponentially reducing pattern, whereby each reduction is calculated as a fixed
proportion (e.g. 10% or 25%) of the most recent dose (effectively becoming smaller and smaller as
the total dose becomes lower) each month, or until stability is assured. ■ ■For a very few patients
the final dose before completely stopping may be very small, because small doses have relatively
large effects on target receptors. This may be as small as 1% of therapeutic doses, for example
<10mg for lithium. To achieve small doses, liquid preparations (lithium) will be required. ■ ■As the
process of reducing lithium or mood stabilisers might be destabilising it may be wise to pursue
other strategies during the tapering period.20 Ongoing monitoring may be necessary for a number
of months after complete cessation to ensure mood stability. ■ ■If withdrawal symptoms or
symptoms of relapse emerge at any point, pausing the reduction, a small increase in dose or
returning to a previously effective dose are all possible responses. Difficulty reducing medication
does not preclude a further attempt at reduction but might indicate the need for a more gradual
reduction regimen. ■ ■Other modalities for people with bipolar disorder, including family therapy,
interpersonal therapy, cognitive behavioural therapy, psychoeducation and social rhythm therapy,
may be considered as well as more individualised, idiosyncratic coping strategies.21–23 References
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