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A B S T R A C T

Background

Bipolar disorder is a common condition associated with high morbidity; developing efficacious, safe treatments is therefore essential.
Lithium is an effective maintenance treatment for bipolar disorder. It acts as mood stabiliser and reduces the risk of suicide. However,
evidence assessing the efficacy of lithium in the treatment of acute mania is less robust. Current evidence-based guidelines cite multiple
anti-dopaminergic and mood-stabilising agents as initial treatments: more definite evidence is needed to decide if lithium should be
the first-line therapy.

Objectives

1. To assess the effects of lithium in comparison with placebo or other active treatment in alleviating the acute symptoms of a manic
or mixed episode in people with bipolar disorder.

2. To review the acceptability and tolerability of treatment with lithium in comparison with placebo or other active treatments in
alleviating the acute symptoms of a manic or mixed episode in people with bipolar disorder.

Search methods

We searched the Cochrane Common Mental Disorders Controlled Trials Register, CENTRAL, MEDLINE, Embase, and PsycINFO.
We also searched the World Health Organization trials portal (ICTRP) and ClinicalTrials.gov. We checked the reference lists of all
included studies and relevant systematic reviews. We have incorporated studies from searches to 18 May 2018 into the current analyses.

Selection criteria

Prospective randomised controlled studies comparing lithium with placebo or alternative drug treatment in treatment of acute mania.
We included anyone with bipolar disorder, male and female, of any age.

Data collection and analysis

At least two review authors independently extracted data and assessed methodological quality. We used odds ratios (ORs) to analyse
binary efficacy outcomes, and mean differences (MDs) or standardised mean differences (SMDs) for continuously distributed outcomes.
We used a fixed-effect model unless heterogeneity was moderate or substantial, in which case we used a random-effects model. We used
Review Manager 5 to analyse data. We assessed the certainty of evidence for individual outcomes using the GRADE approach.
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Main results

We found 36 randomised controlled studies comparing lithium with placebo, one of 12 drugs, or electroconvulsive therapy for treatment
of acute mania. Studies included male and female participants (n = 4220), of all ages, who all fitted criteria for a manic episode within
the context of a diagnosis of bipolar disorder.

Risk of bias was variable; 12 studies had a high risk of bias in one domain and 27 gave inadequate information on randomisation
leading to an ’unclear’ rating for selection bias.

Lithium versus placebo

High-certainty evidence found that lithium was an effective treatment for acute mania and was more effective than placebo at inducing
a response (OR 2.13, 95% confidence interval (CI) 1.73 to 2.63; participants = 1707; studies = 6; I2 = 16%; high-certainty evidence),
or remission (OR 2.16, 95% CI 1.73 to 2.69; participants = 1597; studies = 5; I2 = 21%; high-certainty evidence).

Lithium was more likely than placebo to cause tremor (OR 3.25, 95% CI 2.10 to 5.04; participants = 1241; studies = 6; I2 = 0%;
high-certainty evidence), and somnolence (OR 2.28, 95% CI 1.46 to 3.58; participants = 1351; studies = 7; I2 = 0%; high-certainty
evidence).

There was insufficient evidence to determine the effect of lithium for all-cause dropouts (OR 0.76; 95% CI 0.46 to 1.25; participants
= 1353; studies = 7; I2 = 75%; moderate-certainty evidence), and weight gain (OR 1.48, 95% CI 0.56 to 3.92; participants = 735,
studies = 3; I2= 51%; moderate-certainty evidence).

Lithium versus antipsychotics or mood stabilisers

For the outcome of inducing a response, there was only very low-certainty evidence regarding lithium compared to haloperidol (MD
−2.40, 95% CI −6.31 to 1.50; participants = 80; studies = 3; I2 = 95%), quetiapine (OR 0.66, 95% CI 0.28 to 1.55; participants =
335; studies = 2; I2 = 71%), and carbamazepine (SMD 0.21, 95% CI −0.18 to 0.60; participants = 102; studies = 3; I2 = 0%).

Lithium was probably less likely to induce a response than olanzapine (OR 0.44, 95% CI 0.20 to 0.94; participants = 180; studies =
2; I2 = 0%; moderate-certainty evidence).

Lithium may be less likely to induce a response than risperidone (MD 7.28, 95% CI 5.22 to 9.34; participants = 241; studies = 3; I2

= 49%; low-certainty evidence).

There was no evidence of a difference between lithium and valproate (OR 1.22, 95% CI 0.87 to 1.70; participants = 607; studies = 5;
I2 = 22%; moderate-certainty evidence).

There was moderate-certainty evidence that lithium was more effective than topiramate at treating acute mania (OR 2.28, 95% CI
1.63 to 3.20; participants = 660; studies = 1).

Data on adverse events for these comparisons contained too few studies to provide high-certainty evidence.

Authors’ conclusions

This systematic review indicates that lithium is more effective than placebo as a treatment for acute mania but increases the risk
for somnolence and tremor. Limited evidence suggests little or no difference between lithium and other mood stabilisers (valproate,
carbamazepine) or antipsychotics (risperidone, quetiapine, haloperidol). Olanzapine may be an exception, as it is probably slightly
more effective than lithium. There is uncertain evidence that risperidone may also be more effective than lithium. Lithium is probably
more effective at treating acute mania than topiramate. When compared to placebo, lithium was more likely to cause adverse events.
However, when compared to other drugs, too few studies provided data on adverse effects to provide high-certainty evidence. More,
rigorously designed, large-scale studies are needed to definitively conclude if lithium is superior to other interventions in treating acute
mania.

P L A I N L A N G U A G E S U M M A R Y

Lithium for the treatment of acute mania

Review question
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Is lithium (a mood-stabilising medication) as effective at treating an episode of mania (high mood) as other available drug treatments
or electroconvulsive therapy (ECT)?

Background

Bipolar disorder is a common condition in which people experience episodes of low mood (depression) and high mood (mania). The
symptoms of bipolar disorder may lower quality of life. Traditionally a range of medications have been used to treat mania, including
medications that try to lessen changes in mood (e.g. lithium, valproate, lamotrigine, carbamazepine, divalproex, topiramate), and those
that reduce distressing experiences, such as hearing voices or having unusual ideas (e.g. olanzapine, risperidone, quetiapine, aripiprazole,
haloperidol, chlorpromazine). ECT (delivering an electric shock to the brain whilst the patient is under a general anaesthetic) is also a
treatment for mania. We already know that lithium is the most effective of all these treatments for keeping people with bipolar disorder
well in the long term, but we do not know if it is as effective for treating mania.

Method

The review authors searched for studies comparing lithium to other treatments for mania published up to May 2018. We identified
36 randomised studies, including 4220 participants who attended hospitals in at least 30 different countries. Randomisation means
that each participant has the same chance of being assigned to each of the study groups, and reduces the chance that unknown but
important factors could influence the study accidentally. Three studies included children and adolescents aged under 18 years. The
studies compared lithium to placebo (inactive substance), ECT and 12 other medications for between three and 12 weeks.

Results

Lithium is an effective treatment for acute mania. Lithium was more effective than a placebo or the anti-epileptic drug topiramate.
There was some evidence that lithium may be less effective than the antipsychotic drug olanzapine, but this needs further investigation.
There was no evidence that lithium was better or worse at treating mania than any of the other drugs, and not enough evidence to
draw a conclusion for ECT.

There was not enough evidence to provide a definite answer as to which treatment for mania has the fewest side effects. It is probable
that more people will develop a mild tremor when treated with lithium than other treatments. Participants were not more likely to
withdraw from a study if they were treated with lithium compared to another treatment.

Unanswered questions remain, and these would be best resolved by further large, well-designed studies comparing lithium to other
treatments for acute mania.

3Lithium for acute mania (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Lithium compared to placebo for acute mania

Patient or population: acute mania
Setting: inpat ients and a specialist paediatric psychiatry outpat ient clinic
Intervention: l ithium
Comparison: placebo

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with placebo Risk with lithium

Efficacy: response

(categorical)

YMRS/MRS decrease
by ≥ 50% at end of
study

Study populat ion OR 2.13
(1.73 to 2.63)

1707
(6 RCTs)

⊕⊕⊕⊕

High

347 per 1000 531 per 1000
(479 to 583)

Efficacy: response

(continuous)

YMRS change f rom
baseline at end of study

The mean ef f icacy:
response (cont inuous)
measured as YMRS
change f rom baseline
to end of study in the
placebo group ranged
between−20.1 and−6.
71

The mean ef f icacy:
response (cont inuous)
measured as YMRS
change f rom baseline
to end of study in the
lithium group ranged
between −22.8 and
−12

- 935
(4 RCTs)

⊕⊕⊕⊕

High

Efficacy: remission

(categorical)

YMRS < 12 at end of
study

Study populat ion OR 2.16
(1.73 to 2.69)

1597
(5 RCTs)

⊕⊕⊕⊕

High
301 per 1000 482 per 1000

(427 to 536)

Acceptability: total
withdrawals

Study populat ion OR 0.76
(0.46 to 1.25)

1353
(7 RCTs)

⊕⊕⊕©

Moderate1
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427 per 1000 362 per 1000
(255 to 482)

Adverse event: t remor Study populat ion OR 3.25
(2.10 to 5.04)

1241
(6 RCTs)

⊕⊕⊕⊕

High
48 per 1000 141 per 1000

(96 to 203)

Adverse event: somno-
lence

Study populat ion OR 2.28
(1.46 to 3.58)

1351
(7 RCTs)

⊕⊕⊕⊕

High2

46 per 1000 99 per 1000
(66 to 147)

Adverse event: weight
gain

Study populat ion OR 1.48
(0.56 to 3.92)

735
(3 RCTs)

⊕⊕⊕©

Moderate3

19 per 1000 28 per 1000
(11 to 70)

*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

CI: conf idence interval; MRS: Mania Rating Scale; OR: odds rat io; RCT: randomised controlled trial; YMRS: Young Mania Rating Scale

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded one level due to imprecision: wide conf idence interval for most of the studies.
2Seven studies of variable size, all of which give imprecise results individually, and six cross line of no dif ference. Overall
result is precise but likely over-exaggerat ion of true ef fect.
3Downgraded as all three studies cross line of no dif ference with wide conf idence interval.
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B A C K G R O U N D

Description of the condition

Bipolar disorder is a chronic, severe mental disorder characterised
by episodes of elevated mood (mania), depression or mixed states.
The estimated prevalence worldwide is 1%, but there is a wider
group (1.5% to 2% total), who have clinically relevant milder
symptoms that do not quite meet diagnostic criteria (Montgomery
2000; Philips 2013). Both genders and all nationalities, ethnicities
and cultures appear to be equally affected (Philips 2013). Average
age of onset is 15 to 19 years, although the mean delay in diag-
nosis between onset of symptoms and formal diagnosis is seven
years (Berk 2007). The impact of bipolar disorder is considerable:
globally it accounts for 0.3% of disability-adjusted life years, im-
pacts upon the sufferer’s ability to carry out normal daily activities
and is associated with a high suicide rate (Alsonso 2011; Chen
1996). Bipolar disorder also reduces life expectancy - this is due to
a combination of a greater risk of physical health conditions and
the high suicide rate (Goldstein 2015; Laursen 2011).
A diagnosis of bipolar disorder is usually made using one of the
two major diagnostic classification systems, the Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV; APA 2013) or
the International Classification of Diseases 10th revision (ICD-
10; WHO 1992). Two main subtypes are recognised: bipolar 1,
which requires at least one manic or mixed episode with or without
a history of depressive episode(s) and bipolar 2, which requires at
least one hypomanic episode and a depressive episode. People who
present with bipolar spectrum symptoms but do not fit criteria
for bipolar 1 or 2 may be diagnosed with bipolar disorder not-
otherwise-specified (bipolar-NOS). Bipolar disorder is a chronic
condition, at least 80% of people who have an episode of mania
will have recurrent episodes (NIMH-NIH 1985).
A manic episode is characterised by elevated or irritable mood,
excess energy, racing thoughts, pressured speech, grandiosity, de-
creased need for sleep, poor attention and an increase in goal-di-
rected activities. Symptoms must last at least seven days (unless
hospitalisation occurs before that time). It is often associated with
an increase in risk-taking behaviours (e.g. over-spending, promis-
cuity, dangerous driving), which may be the precipitant for hos-
pitalisation. Many people with bipolar disorder develop mood-
congruent psychotic symptoms, usually along grandiose or para-
noid themes, and may show pronounced psychomotor agitation
or aggression. Hypomania differs from mania in the degree of
severity: mood must be elevated for four days and four additional
typical manic symptoms must be present (Samara 2017). A mixed
episode is diagnosed when people with bipolar disorder experience
manic and depressive symptoms (low mood, loss of energy, lack of
interest in life) at the same time. Manic episodes may also occur
in people who have symptoms of both schizophrenia and mood
disorder (schizoaffective disorder).

The costs of bipolar disorder are high for both the patient and
health services. Admissions to hospital for a manic disorder typi-
cally last at least several weeks, and as treatment within a psychi-
atric intensive care unit is often necessary it can be very costly (de
Zelicourt 2003). During a manic episode, patients are typically at
high risk of accidental injury due to reckless behaviour, of not eat-
ing and drinking sufficiently or of interfering with family or mem-
bers of the general public and putting themselves at risk. There
is a particularly high risk of harm to self during mixed episodes
(Balazs 2006). For the individual, as well as the period of acute
illness, manic episodes often leave an aftermath of psychological,
social and financial problems. Overall, 1/3 of people with bipolar
disorder attempt suicide during their lifetime, with 10% to 12%
eventually completing suicide (Pallaskorpi 2017).
Management of bipolar disorder has two main aspects: treatment
of an acute mood episode and maintenance treatment. The latter
is designed to prevent or reduce the either the frequency or the
intensity of episodes of illness, or both. The pharmacological agent
with the strongest evidence base for maintenance treatment in
bipolar disorder is lithium (Burgess 2001; Hayes 2016; Severus
2014). Systematic review evidence has consistently shown that
lithium reduces the risk of a mood episode by about one-third
(Severus 2014). In addition lithium independently reduces the risk
of completed suicide in bipolar disorder and unipolar depression
(Cipriani 2013; Riblet 2017; Smith 2017). Other options for long-
term mood stabilisation include anticonvulsive agents (e.g. sodium
valproate, lamotrigine, carbamazepine), or atypical antipsychotics,
such as quetiapine or olanzapine (Hayes 2016).
Options for treatment of acute episodes of mood disorder depend
upon the pole of illness; depressive, mania or a mixed state. The
evidence base for treatment of bipolar depression is growing, but
still in its infancy. Present guidelines recommend either fluoxetine
combined with olanzapine/quetiapine, or quetiapine/ olanzapine
alone as the first-line option (Goodwin 2016; NICE 2014). Other
options include lithium plus an antidepressant (first line for those
in whom lithium has been previously effective), lamotrigine, an
atypical antipsychotic alone, sodium valproate or antidepressants
alone (Taylor 2014). The latter is frequently avoided due to the
small risk of precipitating a manic episode. Mixed states are typi-
cally treated along the same guidelines as a manic episode. Treat-
ment of acute mania has traditionally been with antipsychotics
or mood stabilisers, with the addition of sedatives or anxiolytic
drugs used as needed. There has been randomised controlled trial
(RCT)-level evidence that typical and atypical antipsychotics are
effective in treating mania; meta-analysis has suggested that olan-
zapine, risperidone, quetiapine and haloperidol are the most effi-
cacious (Cipriani 2011; Smith 2007; Yildiz 2015).
For severe mania, or if drug treatments fail, electroconvulsive ther-
apy (ECT) is an effective alternative. ECT has been used since the
1950s and involves passing an electric current through the brain to
intentionally trigger a brief seizure. ECT is done under a general
anaesthetic and the patient is given muscle relaxant, so the major-
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ity only experience mild twitching of their limbs during the few
minutes of the procedure. It is not understood how ECT works,
but it is known to cause sudden release of neurotransmitters and
neurohormones, and effectively relieves symptoms of depression,
mania and psychosis more quickly than other interventions. ECT
is usually given twice weekly, and patients usually need between
six to 12 sessions in total. The main side effects are those related
to the general anaesthetic and short-term memory loss, which for
most patients does not persist long term.

Description of the intervention

Lithium (Li, from the Greek ’lithos’, meaning stone), is a chemical
element with the atomic number 3. It is a member of the alkali
family that also includes sodium and potassium. These latter ele-
ments, in ionic form, are essential for physiological functioning in
humans. The uses of lithium are numerous; it is widely used across
the manufacturing and energy sectors, as well as in medicine for
the treatment of mood disorders. Medical uses of lithium account
for about 2% of global consumption per year, with the majority
being used within the energy industry to produce lithium-ion bat-
teries (Malhi 2017).
Lithium was first used therapeutically by John Cade in 1949, to
treat what he termed ’psychotic excitement’. Over the intervening
60 plus years, lithium has been widely shown to be an effective
mood stabiliser and protect against completed suicide (Burgess
2001; Cipriani 2013; Geddes 2010). It is now the first-line drug
for maintenance treatment of bipolar disorder, and an adjunctive
treatment for unipolar depression.
Lithium is prescribed as one of its salts - citrate or carbonate -
and due to being a simple natural element is an inexpensive drug.
Lithium is an oral medication and is well absorbed in the small
intestine, with a bioavailability of 80% to 100% (Malhi 2017).
It distributes equally across intracellular and extracellular spaces.
Lithium does not undergo any form of metabolism. Lithium is
handled very similarly to sodium by the kidney. It is freely filtered
by the glomerulus and reabsorbed (~80%) in the proximal tubule.
Lithium renal excretion is in proportion to its plasma level; half-
life is 16 to 30 hours (Bauer 2006). Lithium is excreted as a free
ion. Clearance is influenced by intrinsic renal disease, age, body
weight, low sodium intake, dehydration, cardiac failure and drugs
that affect renal function (e.g. diuretics, non-steroidal anti-inflam-
matory drugs, angiotensin-converting enzyme (ACE)-inhibitors).
Care is therefore needed if these situations should arise whilst a
patient is taking lithium.
Lithium therapy requires regular monitoring of plasma levels. This
is because lithium has a narrow therapeutic index, meaning that the
dose range that is therapeutic is very close to levels that can become
toxic. Lithium is started at a low dose and gradually titrated over
a few weeks, taking weekly blood levels 12 hours after a dose until
the plasma level is within the therapeutic range, typically 0.5 to
0.8 mmol/L (BNF 2017; NICE 2014). The usual maintenance

dose varies from 400 mg to 1500 mg daily. Once the dose is stable,
blood samples need only be taken every three months. Lithium
toxicity is dangerous; coarse tremor, diarrhoea and nausea, muscle
weakness, confusion and eventually seizures may occur. The main
risk factors for toxicity are changes in sodium levels, for example,
due to the drugs previously mentioned, dehydration or a low-salt
diet.
Most side effects of lithium are dose-related. Common minor
symptoms include mild gastrointestinal upset (this usually re-
solves), fine tremor, polyuria and polydipsia. Longer term, there is a
risk of thyroid dysfunction, especially hypothyroidism in women,
and hyperparathyroidism (Shine 2015). Thyroid function and cal-
cium levels should be regularly monitored. Lithium is strongly as-
sociated with reduced urinary concentrating ability; this is due to
a (mostly) reversible nephrogenic diabetes insipidus. In the great
majority of patients, the risk of a clinically significant decline in
renal function is very low, even in the long term (McKnight 2012;
Shine 2015). The risk of developing end-stage renal function is
extremely low, but renal function should be monitored in all peo-
ple taking lithium (McKnight 2012). Lithium is associated with a
congenital cardiac malformation called Ebstein’s anomaly, but the
risk to the foetus if exposed to lithium is low, approximately 1:
1000. Women of childbearing age can take lithium during preg-
nancy but the risks to the mothers’ mood destabilising need to be
carefully balanced against potential risks to the developing foetus
(McKnight 2012).

How the intervention might work

Lithium has been the mainstay of treatment of manic episodes
since John Cade’s serendipitous discovery of the antimanic effects
of lithium and has repeatedly been shown to be effective (Burgess
2001; Cipriani 2013; Geddes 2010). Lithium is handled by the
body in a very similar way to sodium, which is essential for phys-
iological homeostasis. Sodium (and therefore lithium) is present
in all parts of the body and is involved in virtually all biological
processes. Narrowing down the process by which lithium exerts its
mood stabilising effect has therefore proved extremely challeng-
ing.
Current evidence points towards lithium acting as a neuroprotec-
tive agent in the brain: reducing cell death (apoptosis) and en-
hancing new neuronal growth (neuroproliferation). On a macro-
scopic level, functional imaging has shown that people treated with
lithium have a global increase in grey matter across the cerebrum,
but especially concentrated in the prefrontal cortex, amygdala and
hippocampus (Malhi 2013). Compared to controls or non-treated
bipolar patients, lithium-treated patients have greater grey matter
volume. This is important because evidence has shown that bipolar
disorder may well be a neurodegenerative condition (Berk 2009).
How these changes relate to mood stabilisation is not understood.
At a neuronal level, lithium acts to modulate neurotransmission,
probably by ’dampening down’ the system (Malhi 2013). Lithium
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appears to have an effect on both excitatory (glutamate/dopamine)
and inhibitory (gamma-aminobutyric acid (GABA)) transmis-
sion. There is strong evidence that in mania there is an excess
of dopamine, with dopamine agonists inducing mania in healthy
people, and elevated dopamine levels found in manic people (Post
1980). It appears that lithium reduces dopamine-induced excita-
tory neurotransmission by interacting with the G-protein-coupled
post-synaptic dopamine receptors (Manji 2000). It is not clear how
this is mediated at present. Similarly, increased levels of glutamate
are seen during mania. Glutamate acts via the N-methyl-D-aspar-
tate (NMDA)-receptor which, when glutamate and its cofactor
glycine are absent, has magnesium bound to it. Lithium competes
with magnesium to bind, and when bound, unlike magnesium,
stimulates the receptor. Chronic lithium stimulation (such as dur-
ing regular therapy) leads to downregulation of the NMDA-recep-
tors, and an overall reduction in glutamate transmission (Tsapakis
2002). People with bipolar disorder are known to have lower lev-
els of GABA-neurotransmission than controls: this reduction in
inhibition leads to excess excitation via glutamate/dopamine and
eventually apoptosis and cell loss (Ng 2009). Lithium counteracts
this by facilitating inhibition via GABA. Lithium directly enhances
GABA release and increases upregulation of the GABA-B recep-
tor (Ahluwalia 1982). Lithium also increases brain-derived neu-
rotrophic factor (BDNF) and B-cell lymphoma 2 (Bcl-2), which
are neuroprotective factors, via activation of Gs-protein-coupled
receptors (Quiroz 2010). It appears that these complex actions of
lithium occur through multiple second messenger signalling cas-
cades (cyclic adenosine monophosphate (cAMP), inositol phos-
phate (IP3), protein kinase C (PKC), myristoylated alanine-rich
C-kinase substrate (MARCKS) and glycogen synthase kinase 3
(GSK-3)). In some way, not clear as yet, lithium moderates the
actions of these cascades, which leads to changes in gene transcrip-
tion and, ultimately, mood stabilisation.

Why it is important to do this review

Bipolar disorder is a common, chronic condition that represents
a high burden of disability for the individual and society. Effec-
tive treatments are needed, both for acute mood episodes and
maintenance. Unlike maintenance therapy, for which the evidence
strongly supports the use of lithium as a first-line treatment, it
remains unclear which psychotropic drugs are the most effective
for the treatment of mania (Burgess 2001; Cipriani 2013). Sys-
tematic reviews and network analysis have suggested that multi-
ple antipsychotics (especially haloperidol, olanzapine, risperidone
and quetiapine) and mood stabilisers (lithium, valproate, carba-
mazepine) can all treat mania (Cipriani 2011; Yildiz 2015). Cur-
rent clinical guidelines recommend that if a person with bipolar
disorder is not on medication, starting one of the antidopamine
agents above should be first line. Other options include valproate,
lithium, aripiprazole or carbamazepine (Goodwin 2016; NICE
2014). As lithium is the most efficacious treatment for mainte-

nance, and there is evidence that it is effective in mania, it is a
strong contender for being a first-line agent (Cipriani 2011; Yildiz
2015). Lithium has the advantage that it can be used for both
acute treatment and maintenance, which is attractive to many pa-
tients. Similarly, whilst lithium carries its own set of potential ad-
verse events, it can be used in patients who have not tolerated
anti-dopaminergic agents (e.g. had extra-pyramidal symptoms or
raised prolactin) and has much less risk of teratogenicity than val-
proate. The previous network meta-analyses that have been done
using studies dating up to January 2014, had fairly narrow cri-
teria (no children/adolescents, one main outcome measure), and
therefore the knowledge base remains incomplete (Cipriani 2011;
Yildiz 2015). This review aims to assess the available evidence to
date (up to January 2017) comparing the effectiveness of lithium
to other antimanic agents in treating acute mania in all ages and
settings.

O B J E C T I V E S

1. To assess the effects of lithium in comparison with placebo
or other active treatment in alleviating the acute symptoms of a
manic or mixed episode in people with bipolar affective disorder.

2. To review the acceptability and tolerability of treatment
with lithium in comparison with placebo or other active
treatments in alleviating the acute symptoms of a manic or
mixed episode in people with bipolar affective disorder.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included prospective double- or single-blinded randomised
controlled trials (RCTs) where lithium was used in the treatment
of acute manic episodes in comparison with other antimanic treat-
ments or placebo. For the comparison between lithium and ECT
we also considered single-blind studies, due to the nature of the
comparator (see also Differences between protocol and review).
For studies that had a cross-over design, we only considered results
from the first period prior to the cross-over. We included cluster-
randomised studies, if the effect of clustering could be accounted
for in the statistical analysis.
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Types of participants

Subset data

We considered for inclusion, people of both sexes of any age with
a primary diagnosis of bipolar affective disorder and experiencing
a manic episode, according to any of the following standard op-
erational criteria: Feighner criteria, Research Diagnostic Criteria,
DSM-III , DSM-III-R , DSM-IV, DSM-IV-TR, DSM-5 (APA
2013), or ICD-10 (WHO 1992). We included studies using op-
erational diagnostic criteria essentially similar to the above. We
excluded studies using ICD-9, as it has only disease names and no
diagnostic criteria. We also excluded studies that defined mania as
scoring above a certain cut-off on a screening questionnaire. Fi-
nally, we included studies recruiting participants with treatment-
resistant mania and, if any, we planned to examine these in a sensi-
tivity analysis. We did not include studies of acute treatment with
lithium, which recruited people with diagnoses other than bipolar
disorder or schizoaffective disorder and did not stratify randomi-
sation according to diagnosis in this review.

Comorbidities

We did not consider concurrent secondary diagnosis of another
psychiatric disorder an exclusion criterion. However, we excluded
studies in which all participants had a concurrent primary diagno-
sis of another Axis I or II disorder. We also excluded participants
with a serious concomitant medical illness or with postpartum de-
pression.

Setting

We did not apply restrictions on setting.

Types of interventions

Experimental intervention

Lithium: at any dose within the therapeutic range and pattern of
administration.

Comparator interventions

1. Placebo
2. All other antimanic drugs (mood stabilisers, antipsychotics,

anticonvulsants or sedatives)
3. ECT

All comparator interventions were used either as monotherapy or
combined with other treatments.
We included studies that allowed rescue medications (as required,
short-term, infrequent use of medications aimed at emergent
symptom relief only, for example, short-term use of hypnotics)

as long as these medications were equally distributed among the
randomised arms.

Types of outcome measures

We included studies that met the above inclusion criteria regardless
of whether they reported on the following outcomes.

Primary outcomes

1. Efficacy outcomes: response (categorical). Number of
participants who responded to treatment, where treatment
response was defined as a decrease in score on the Young Mania
Rating Scale (YMRS), or any other equivalent standardised
rating scale, of at least 50% from baseline to the end of the study.

2. Efficacy outcomes: response (continuous). Mean endpoint
scores or mean change scores in manic symptoms (YMRS or
other equivalent standardised rating scale) from baseline to the
end of the study.

3. Efficacy outcomes: remission (categorical). Number of
participants who achieved remission by the end of the study out
of the total number of randomised participants. We defined
remission as a YMRS score of 12 or less (or equivalent on other
validated mania rating scales).

4. Acceptability (categorical): overall number of participants
who dropped out during the study as a proportion of the total
number of randomised participants.

5. Acceptability: adverse events (categorical). We evaluated
adverse events using the following outcome measures.

i) Total number of participants who experienced at least
one side effect between first treatment dose and end of study.

ii) Total number of participants who experienced the
following specific side effects between the first treatment dose
and the end of the study (BNF 2016).

a) Depression
b) Mania
c) Weight gain
d) Akathisia
e) Headache
f ) Somnolence
g) Dizziness
h) Insomnia
i) Diarrhoea
j) Nausea
k) Vomiting
l) Dry mouth

m) Pain
n) Extra-pyramidal side effects
o) Tremor
p) Constipation
q) Fever
r) Rash
s) Attempted suicide
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t) Anorexia
u) Infection
v) Weight loss
w) Agitation
x) Convulsions or seizures
y) Dyspepsia
z) Psychosis
–) Suicidal ideation

—) Blood disorders
˝) Hyperprolactinaemia
˜) Thyroid disorders
¨) Arthralgia
) Rhinitis
) Pruritis
‚) Renal impairment

ƒ) Sexual dysfunction
In order to avoid missing any relatively rare or unexpected, yet
important side effects in the data extraction phase we collected
information on all side effects data reported in the studies and dis-
cussed ways to summarise them post hoc. We extracted descriptive
data regarding adverse effect profiles from all available studies. In
a specific number of cases, we combined terms describing similar
side effects: for example, we combined ’dry mouth’ and ’reduced
salivation’ into ’dry mouth’.
We included a higher number of primary outcomes than is stan-
dard in a Cochrane Review in order to capture the full breadth
of the available evidence. Included studies were published from
1970 onwards, and earlier studies did not necessarily use the stan-
dardised outcome measures of recent times. Excluding those data
would reduce the value of the analysis results.

Secondary outcomes

1. Efficacy outcome (continuous): mean endpoint scores or
mean change scores in depressive symptoms (Montgomery and
Asberg Depression Rating Scale (MADRS), Hamilton Rating
Scale for Depression (HAMD) or other equivalent standardised
rating scale) from baseline to the end of the study

2. Efficacy outcome (continuous): mean endpoint scores or
mean change scores in psychotic symptoms (Positive and
Negative Syndrome Scale (PANSS) or other equivalent
standardised rating scale) from baseline to the end of the study

3. Efficacy outcome (continuous): mean endpoint scores or
mean change scores in general wellness and social functioning
(Clinical Global Impressions-Bipolar (CGI-BP), Goal
Attainment Scale (GAS) or other equivalent standardised rating
scale) from baseline to the end of the study

4. Efficacy outcome (categorical): response. Number of
participants who responded to treatment, where treatment
response was defined as a decrease in score between baseline and
end of study as defined by the study authors on standardised
rating scales not within the primary outcomes (e.g. CGI-BP).

5. Use of rescue medications (categorical or continuous):
either number of participants who required treatment with
rescue medications as a proportion of the total number of
randomised participants or mean/total dosage use of rescue
medications from baseline to the end of the study.

6. Acceptability (categorical), evaluated using the following
outcome measures.

i) Number of participants who dropped out due to lack
of efficacy during the study as a proportion of the total number
of randomised participants

ii) Number of participants who dropped out due to side
effects during the study as a proportion of the total number of
randomised participants

Timing of outcome assessment

Outcomes were measured at three weeks (21 days) and 12 weeks
(84 days).

Search methods for identification of studies

Cochrane Common Mental Disorders’ Controlled

Trials Register (CCMD-CTR)

Cochrane Common Mental Disorders maintains a specialised
register of RCTs, the CCMD-CTR. This register contains over
40,000 reference records (reports of RCTs) for anxiety disorders,
depression, bipolar disorder, eating disorders, self-harm and other
mental disorders within the scope of this Group. The CCMD-
CTR is a partially studies-based register with more than 50% of
reference records tagged to around 12,500 individually PICO-
coded study records. Reports of studies for inclusion in the reg-
ister are collated from (weekly) generic searches of MEDLINE
(1950 onwards), Embase (1974 onwards) and PsycINFO (1967
onwards), quarterly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL) and review-specific searches of ad-
ditional databases. Reports of studies are also sourced from in-
ternational trials registries, drug companies, the handsearching of
key journals, conference proceedings and other (non-Cochrane)
systematic reviews and meta-analyses. Details of CCMD’s core
search strategies (used to identify RCTs) can be found on the
Group’s website, with an example of the core MEDLINE search
displayed in Appendix 1.
In 2016 the Group’s Specialised Register (CCMD-CTR) became
out of date with the Editorial Group’s move from Bristol to York.

Electronic searches

Cochrane Common Mental Disorders’ Specialised Register

(CCMD-CTR)
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The Cochrane Common Mental Disorders’ Information Specialist
(IS) searched the CCMD-CTR using the following terms.

1. CCMD-CTR Studies Register: condition = (mania or
hypomania) and Intervention = lithium

2. CCMD-CTR-References Register: (lithium and (mania*
or manic* or hypomani* or ((bipolar or schizoaffective) NEAR
(acute or psychos* or psychotic or “mixed episode*” or “mixed
state*” or “rapid cycl*”))))
The IS applied no date, language or publication restrictions to
the searches. The CCMD-CTR was up to date as of June 2016
(Appendix 1).

Additional bibliographic database searches

The IS performed additional searches on the following databases,
in February 2017 and April/May 2018. The search strategies are
displayed in Appendix 2:

1. Cochrane Central Register of Controlled Trials
(CENTRAL; 2018, Issue 4) in the Cochrane Library;

2. Ovid MEDLINE (2014 to 17 May 2018);
3. Ovid Embase (2014 to 17 May 2018);
4. Ovid PsycINFO (2014 to 17 May 2018);
5. World Health Organization (WHO) trials portal (ICTRP)

(17 May 2018);
6. ClinicalTrials.gov (17 May 2018).

We applied no restriction on date, language or publication status
to the searches.

Searching other resources

Reference checking

We handsearched any major textbooks of affective disorder, jour-
nals or conference proceedings specifically relating to lithium ther-
apy in mania (up to May 2018).

Personal communication

We identified the authors of significant papers over the last five
years from authorship lists. We contacted them and other experts
in the field to ask if they knew of any other published or unpub-
lished studies relevant to the review article. We requested relevant
published and unpublished data from pharmaceutical companies
marketing lithium.

Grey literature

We searched the following drug regulatory authorities for addi-
tional unpublished data: the US Food and Drug Administration,
the Medicines and Healthcare products Regulatory Agency in the
UK, the European Medicines Agency in the EU, the Pharmaceu-
ticals and Medical Devices Agency in Japan, and the Therapeutic
Goods Administration in Australia.

Handsearching

We handsearched and incorporated into the CCMD-CTR appro-
priate journals and conference proceedings relating to the treat-
ment of mania with lithium (up to May 2018).

Reference lists

We checked the reference lists of all included studies and relevant
systematic reviews to identify additional studies missed from the
original electronic searches (for example unpublished or in-press
citations). We also conducted a cited reference search on Web of
Science (up to May 2018).

Data collection and analysis

Selection of studies

Two out of three review authors (SdLM, BA, RMK) independently
screened titles and abstracts for inclusion of all the references re-
trieved by the search strategy. Subsequently, we retrieved full-text
study reports/publications, which two out of three review authors
(SdLM, BA, RMK) independently screened for inclusion. At this
stage, we recorded the reasons for excluding the ineligible studies.
We resolved any disagreement through discussion or, if required,
by consulting a third review author (AC). We identified and re-
moved duplicate records and collated multiple reports that related
to the same study so that each study, rather than each report, was
the unit of interest in the review. We recorded the selection process
in sufficient detail to complete a PRISMA (Moher 2009), flow
diagram and the characteristics of excluded studies table.

Data extraction and management

We used a data collection form to extract study characteristics and
outcome data that we piloted on at least one study in the review.
Three review authors (SdLM, EC and RMK) independently ex-
tracted study characteristics and outcome data from each included
study and compared their results. We resolved any disagreement
through discussion with a third member of the team (AC). We
contacted the study authors when necessary, to obtain supplemen-
tal information. We extracted the following study characteristics.

1. Participant characteristics (age, sex, depression diagnosis,
comorbidity, depression severity, antidepressant treatment
history for the index episode, study setting)

2. Intervention details (intended dosage range, mean daily
dosage actually prescribed, co-intervention if any, lithium as
investigational drug or as comparator drug, sponsorship)

3. Outcome measures of interest from the included studies.
We noted in the Characteristics of included studies if outcome
data were not reported in a usable way. We resolved
disagreements by consensus or by involving a third person (AC).
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Two review authors (SdLM and RMK) entered data into the
Review Manager 5 (RevMan 5) software (Review Manager
2014).

4. We double-checked that we had entered data correctly by
comparing the data presented in the systematic review with the
study reports.

Main comparisons

1. Lithium versus placebo
2. Lithium versus all other antimanic drugs (mood stabilisers,

antipsychotics, anticonvulsants or sedatives)
3. Lithium versus ECT

Assessment of risk of bias in included studies

Two out of four review authors (SdLM, RMK, EC and BA) inde-
pendently assessed the risks of bias for each study using the criteria
outlined in the Cochrane Handbook for Systematic Reviews of Inter-
ventions (Higgins 2017). We resolved any disagreements by dis-
cussion or by involving another review author (AC). We assessed
the risk of bias according to the following domains.

1. Random sequence generation
2. Allocation concealment
3. Blinding of participants and personnel
4. Blinding of outcome assessment
5. Incomplete outcome data
6. Selective outcome reporting
7. Other bias

We judged each potential source of bias as high, low, or unclear and
provided a supporting quotation from the study report together
with a justification for our judgement in the ’Risk of bias’ table.
We summarised the risk of bias judgements across different studies
for each of the domains listed. We considered blinding separately
for different key outcomes where necessary. Where information
on risk of bias relates to unpublished data or correspondence with
a study author, we noted this in the ’Risk of bias’ table. When
considering treatment effects, we took into account the risk of bias
for the studies that contributed to that outcome.

Measures of treatment effect

Categorical data

We calculated the odds ratio (OR) with corresponding 95% con-
fidence interval (CI) for categorical or event-like outcomes. We
calculated response rates out of the total number of randomised
participants.

Continuous data

We calculated the mean difference (MD) or standardised mean
difference (SMD) along with corresponding 95% CI for continu-
ous outcomes. We used the MD where studies used the same scale
to measure an outcome. We employed the SMD where studies
used different scales to measure the same underlying construct. For
both continuous and categorical data, we undertook meta-analyses
only where this was meaningful, that is if the treatments, partic-
ipants, and the underlying clinical question were similar enough
for pooling to make sense. We narratively described skewed data
reported as medians and interquartile ranges. Where a single study
reported multiple study arms, we planned to include only the rel-
evant arms.

Unit of analysis issues

Cluster-randomised studies

We included cluster-randomised studies if either of the two meth-
ods below were possible.

1. When the original report had correctly analysed the cluster-
randomised study, we entered the effect estimate and standard
error using the generic inverse variance method in RevMan 5
(Review Manager 2014).

2. If the original report failed to adjust for cluster effects, we
included such a study in the meta-analysis if we could extract the
following information.

i) Number of clusters randomised to each intervention
or the average size of each cluster.

ii) Outcome data ignoring the cluster design for the total
number of participants.

iii) Estimate of the intra-cluster correlation coefficient
(ICC). The ICC was borrowed from similarly designed studies
when such were available. We then conducted the approximately
correct analysis following the procedures described in section
16.3.4 of the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011a).

Cross-over trials

A major concern of cross-over studies was the potential of carry-
over effects, which occur if an effect (for example, pharmacological,
physiological, or psychological) of the treatment in the first phase
is carried over to the second phase. As a consequence, on entry to
the second phase, the participants could differ systematically from
their initial state, despite a washout phase. For the same reason,
cross-over studies are not appropriate if the condition of interest is
unstable (Elbourne 2002). As both effects are very likely in bipolar
affective disorder, we only used data from the first phase of cross-
over studies. However, we are aware that cross-over studies for
which only first period data are available, should be considered to
be at risk of bias (Higgins 2017).
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Studies with multiple treatment groups

Where a study involved more than two treatment arms, we in-
cluded all relevant treatment arms in comparisons. If data were
binary, we combined them into one group or divided the compar-
ison arm into two (or more) groups as appropriate. If data were
continuous, we combined data following the formula in section
7.7.3.8 of the Cochrane Handbook for Systematic Reviews of Inter-
ventions (Higgins 2011b).

Dealing with missing data

Categorical data

We calculated responders to treatment and remitters on a strict
intention-to-treat (ITT) basis: we included dropouts in this analy-
sis. Where participants had been excluded from a study before the
endpoint, we assumed that they had experienced a negative out-
come by the end of the study (e.g. failure to respond to treatment).
We examined the validity of this decision in sensitivity analyses
by applying worst- and best-case scenarios (that is, we assumed
missing participants to be either a responder or non-responder in
the corresponding sensitivity analysis).

Continuous data

When there were missing data and the study had used the ’last
observation carried forward’ (LOCF) method to perform an ITT
analysis, we used the LOCF data. We contacted the original study
authors for missing data.
When only the standard error (SE) or t-test or P values were
reported, we calculated SDs according to Altman 1996. Where
studies did not report SDs, we contacted study authors and asked
them to supply the data but, in the absence of data from the
study authors, we borrowed SDs from other studies in the review
(Furukawa 2006). We examined the validity of this imputation in
the sensitivity analyses.

Missing data

We contacted the original study authors for missing data.

Missing statistics

When only the SE or t-test or P values were reported, we calculated
SDs as suggested by Altman 1996. Where studies did not report
SDs, we contacted study authors and asked them to supply the
data. In the absence of a response from the study authors, we
borrowed SDs from other studies in the review (Furukawa 2006).
We examined the validity of this imputation in sensitivity analyses.

Assessment of heterogeneity

We first investigated heterogeneity between studies by visual in-
spection of the forest plots. If the 95% CIs of the ORs for each
study in the pooled analysis did not include means of other stud-
ies, we investigated potential sources of heterogeneity. We also cal-
culated the I2 statistic (Higgins 2003). The I2 statistic describes
approximately the proportion of variation in point estimates due
to heterogeneity rather than sampling error. We used the Cochrane
Handbook for Systematic Reviews of Interventions’ rough guide to
its interpretation as follows: 0% to 40% might not be important;
30% to 60% may represent moderate heterogeneity; 50% to 90%
may represent substantial heterogeneity; and 75% to 100% con-
siderable heterogeneity (Deeks 2017). We also kept in mind that
the importance of the observed value of the I2 statistic depends on
the magnitude and direction of effects and the strength of evidence
for heterogeneity (for example P value from the Chi2 test, or a CI
for I2). If the I2 value was below 50% but the direction and magni-
tude of treatment effects was suggestive of important heterogene-
ity, we investigated the potential sources of heterogeneity. Finally,
we performed subgroup analyses to investigate heterogeneity. We
used random-effects models to investigate the sensitivity of results
to the choice of statistical method.

Assessment of reporting biases

We entered data from included studies into a funnel plot (study
effect against study variance) to investigate small-study effects. We
used the test for funnel plot asymmetry when we included at least
10 studies in the meta-analysis. When using a funnel plot, we in-
terpreted results cautiously, with visual inspection of the funnel
plots (Sterne 2017). If we identified evidence of small-study ef-
fects, we investigated possible reasons for funnel plot asymmetry,
including publication bias (Egger 1997).

Data synthesis

For the primary analysis, we calculated the pooled OR with cor-
responding 95% CI for categorical outcomes. We calculated the
pooled MD or SMD as appropriate with corresponding 95% CI
for continuous outcomes. We presented any skewed data and non-
quantitative data descriptively. An outcome that has a minimum
score of zero could be considered skewed when the mean is smaller
than twice the SD. However, the skewness of change score is diffi-
cult to depict as the possibility of negative values exists. We, there-
fore, used change scores for meta-analysis of MDs (Deeks 2017).
We considered a P value of less than 0.05 and a 95% CI that
does not cross the line of no effect to be statistically significant. In
forest plots with two or more studies, we used a random-effects
model for both categorical and continuous variables. We adopted
the random-effects model under these circumstances because it has
the highest generalisability for empirical examination of summary
effect measures in meta-analyses (Furukawa 2002). However, as
recommended by the Cochrane Handbook for Systematic Reviews of
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Interventions (10.4.4.1; Sterne 2017), when concerned about the
influence of small-study effects on the results of a meta-analysis
with between-study heterogeneity, we examined the robustness by
comparing the fixed-effect model and the random-effects model.
We reported any material differences between the models.

Subgroup analysis and investigation of heterogeneity

As multiple analyses can lead to false-positive and false-negative
conclusions, subgroup analyses should be performed and inter-
preted with caution (Brookes 2004). We planned the following
subgroup analysis for primary outcomes.

1. Lithium alone and studies using lithium with a mood
stabiliser or antipsychotic

2. If data were available, analysis by length of treatment would
be performed to ascertain whether any treatment differences
detected varied with time.

Sensitivity analysis

We used random-effects models to investigate the sensitivity of
results to the choice of statistical method.
We conducted the following sensitivity analyses for primary out-
comes:

1. excluding studies that recruited participants with
treatment-resistant mania;

2. excluding studies with a dropout rate greater than 20%;
3. excluding studies for which the SD had to be borrowed

from other studies (Furukawa 2006).

’Summary of findings’ table

We constructed a ’Summary of findings’ table for each comparison,
with regard to the following four outcomes.

1. Response
2. Remission
3. Main adverse events

4. Total withdrawal from the study
We used we used GRADE proGDT software (GRADEproGDT
2015) to produce the ’Summary of findings’ tables, and followed
the principles of the GRADE approach (Atkins2004), which assess
the certainty of a body of evidence based on the extent to which
there can be confidence that the obtained effect estimate reflects
the true underlying effect. The certainty of a body of evidence
is judged on the basis of the included studies’ risks of bias, the
directness of the evidence, unexplained heterogeneity, imprecision,
and the risk of publication bias.

R E S U L T S

Description of studies

See Characteristics of included studies.

Results of the search

The process of the search is shown in Figure 1. The initial database
searching (updated to include searches up to May 2018) iden-
tified 1276 records and 254 were identified from other sources
(primarily ’grey literature’ described above). After removing du-
plicates 1530 remained. We then excluded 1361 records as they
did not meet our inclusion criteria. We attempted to contact the
primary investigators and drug companies for six studies (all listed
on ClinicalTrials.gov), but had no reply to any of our emails or
telephone messages. Two of these studies are currently awaiting
classification (NCT00183443; NCT00893581). We were able to
match up the other three protocols to reports of included stud-
ies (with the help of a review by Yildiz 2011): NCT00448578
is Li 2008; NCT00485680 Niufan 2008; and NCT00035230 is
Kushner 2006 PDMD-008)
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Figure 1. Study flow diagram
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We assessed 169 full-text records for eligibility; 111 did not fit
our inclusion criteria and there are eight studies awaiting classifi-
cation (12 references) plus one ongoing study. One of the studies
awaiting classification only presented the results graphically as a
regression. We contacted the study authors for numerical results
but had no reply (Young 2017 (NCT0025448); results posted on
ClinicalTrials.gov 14 August 2018). We identified 36 studies that
met our inclusion criteria to May 2018 (within 35 publications).
Kushner 2006 reported combined adverse event data from two
studies but did not report these data separately (attempts to con-
tact authors for these data separately by study were unsuccessful).
We judged it appropriate to include these combined adverse event
data, due to similarities in trial methods used by the company,
rather than exclude them from the analyses. Although Kushner
2006 reported the effectiveness results separately, to be consistent
with the adverse event data, we combined the data from these two
studies (Kushner 2006 PDMD-004 NCT00037674 and Kushner
2006 PDMD-008 NCT00035230).
We included all 36 studies (represented by a total of 45 refer-
ences) in the qualitative and quantitative analysis. Out of the 36
studies, only three were unpublished data (Astra Zeneca 2009;
GlaxoSmithKline 2005; GlaxoSmithKline 2008) and the remain-
der were published.
Studies from searches to 18 May 2018 have been incorporated
into the current analyses.

Included studies

The characteristics of the 36 included studies are shown in
Characteristics of included studies.

Study design and setting

All of the studies used parallel-group design. Kushner 2006
PDMD-004 and Kushner 2006 PDMD-008 used a complex
cross-over design; we included only the first randomisation, as
outlined in the methods section. Banga 2003 has only been pub-
lished as a conference abstract; we could not find any further in-
formation, despite attempts to contact the study authors. There is
therefore a lack of data about the detailed methodology or setting
of the study. Where the information was available, we have listed
the country in which the study was set in the Characteristics of
included studies; at least 25 countries were represented.

Length of the studies

The range of study length was between two weeks and 12 weeks
(Table 1). Due to the variability in study length and time points
at which the studies provided data, the initial plan to analyse data
at the time points of three weeks (21 days) and twelve weeks (84

days) was not possible. We therefore analysed data from baseline
to end of study.

Participants

In total, the 36 studies included 4220 individual participants.
Only three studies included children and adolescents (Findling
2015; Geller2012; Kowatch 2000). Studies diagnosed acute mania
according to DSM-IV criteria in 22 of the 36 studies (APA 2013).
The other studies used the DSM-III (6 studies) or the Chinese
Classification of Mental Disorders (Li 2008). Six studies published
before 1990 all used clinical interviews by psychiatrists (Chouinard
1983; Garfinkel 1980; Lusznat 1988; Platman 1970; Prien 1972;
Spring 1970), and Shopsin 1975 did not describe the method of
diagnosis.

Interventions and comparisons

All of the studies compared lithium with one of the comparators
(placebo, antimanic drugs or ECT). Lithium treatment was with
either lithium carbonate or lithium citrate, with dosing aimed to
reach a plasma level of 0.6 to 1.4 mmol/L.

Lithium versus placebo

Eight studies compared lithium with placebo (Astra Zeneca 2009;
Bowden 1994; Bowden 2005; Findling 2015; GlaxoSmithKline
2005; GlaxoSmithKline 2008; Keck 2009; Kushner 2006). All of
these studies looked at the efficacy and tolerability of using lithium
to treat acute mania. Six of the studies included a third compara-
tor (valproate, quetiapine, lamotrigine, aripiprazole or topiramate
respectively for Bowden 1994; Bowden 2005; GlaxoSmithKline
2005; GlaxoSmithKline 2008; Keck 2009; Kushner 2006), whilst
Astra Zeneca 2009 had quetiapine in addition to either lithium or
placebo. Findling 2015 was the only study conducted in children
and adolescents, the others were all in adults.

Lithium versus valproate

Four studies reported studies comparing the efficacy of lithium
to sodium valproate (Banga 2003; Bowden 2010; Freeman 1992;
Shafti 2008). None of these studies included a third compara-
tor. Four studies compared divalproex to lithium (Bowden 1994;
Geller 2012; Hirschfeld 1999; Kowatch 2000). Kowatch 2000 and
Geller 2012 enrolled children and adolescents, whereas the other
studies involved adults. Dosing varied across the studies; all the
studies used divided doses (typically twice or three times daily),
with three studies starting a titration at 20 mg/kg/day (Banga
2003; Bowden 2010; Shafti 2008), whilst Freeman 1992 titrated
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up to 1500 mg to 3000 mg daily. Hirschfeld had two subgroups
within the divalproex arm; they gave one group a loading dose
of divalproex (30 mg/kg/day for two days reducing to 20 mg/kg/
day) but not the other group (starting at 20 mg/kg/day). Both of
these subgroups are included in the analysis. The other studies all
started a titration at divalproex 20 mg/kg/day and did not use a
loading dose. As the active ingredient of both sodium valproate
and divalproex is valproic acid, we combined these in the analysis.

Lithium versus quetiapine

We found only two studies comparing quetiapine with lithium
that fitted our study criteria (Bowden 2005; Li 2008). Bowden
2005 had a third placebo arm, whereas Li 2008 did not. The main
difference between these studies was that Bowden 2005 ran for
12 weeks, whereas Li 2008 reported their outcomes at four weeks.
Both studies titrated quetiapine up to 800 mg daily.

Lithium versus clonazepam

Two studies compared clonazepam with lithium (Chouinard
1983; Clark 1996). Clark 1996 was a single-blinded study whereas
Chouinard 1983 was double-blinded. Chouinard 1983 reports us-
ing a dose range of 9 mg to 21 mg daily, Clark 1996, 2 mg to 16
mg daily.

Lithium versus lamotrigine

Three studies, including data from two unpublished studies, com-
pared lithium to lamotrigine for treatment of acute mania. Studies
from Glaxosmithkline (GlaxoSmithKline 2005; GlaxoSmithKline
2008), were conducted for six and three weeks respectively, whilst
Ichim 2000 reported outcomes at the interim period of four
weeks. All studies reported starting lamotrigine at 25 mg daily
and titrating up to at least 100 mg over three to four weeks.
GlaxoSmithKline 2005 and GlaxoSmithKline 2008 titrated to 100
mg over four weeks, then up to 200 mg over the following two
weeks.

Lithium versus carbamazepine

We identified data from five studies comparing carbamazepine to
lithium. Four of these contributed efficacy data (Kowatch 2000;
Lerer 1987; Lusznat 1988; Small 1991), whilst one only exam-
ined and reported adverse events (Trivedi 1996). This adverse-
events study had three arms, with haloperidol given to the third
group. Kowatch 2000 was a study of children and adolescents, and
included a third arm given divalproex, whereas the other studies
were all on adults and only had two arms. The studies described a
range of dosing strategies. Three studies aimed for a carbamazepine
plasma level within the range of six to 12 µ/mL (Kowatch 2000;
Lerer 1987; Lusznat 1988), whilst Small 1991 aimed for a higher

range of 25 to 50 µg/mL. Trivedi 1996 gave a set dose of 800 mg
of carbamazepine daily.

Lithium versus chlorpromazine

Four studies provided data comparing chlorpromazine to lithium
(Platman 1970; Prien 1972; Shopsin 1975; Spring 1970). All these
studies included adults and lasted for three weeks. The mean dose
of chlorpromazine was 800 mg to 900 mg in all studies, although
we are unsure about Shopsin 1975, which gave inadequate infor-
mation on dosing.

Lithium versus haloperidol

Four studies compared haloperidol to lithium in four studies, al-
though only three of these reported efficacy outcomes (Garfinkel
1980; Segal 1998; Shopsin 1975). These studies gave a dose range
of 10 mg to 30 mg of haloperidol daily. Trivedi 1996 only reported
adverse events from a set dose of 15 mg of haloperidol daily.

Lithium versus olanzapine

Three studies compared olanzapine to lithium (Berk 1999; Niufan
2008; Shafti 2010), which all reported using a standard titration
from 5 mg up to maximum 20 mg.

Lithium versus risperidone

Three studies compared risperidone to lithium (Barekatain 2005;
Geller 2012; Segal 1998). Geller 2012 had a third comparator
arm treating with divalproex and Segal 1998 had an arm using
haloperidol. All the studies reported titrating risperidone to 4 mg
to 6 mg/day.

Lithium versus aripiprazole

Only one study comparing aripiprazole to lithium in acute mania
fitted our inclusion criteria. Keck 2009 compared lithium (titrated
to mean plasma level 0.76 mmol/L) to 30 mg of aripiprazole daily.
This could be given as a single or divided doses. The study lasted
three weeks.

Lithium versus topiramate

Two studies from the same research group compared topiramate
to lithium (Kushner 2006 PDMD-004; Kushner 2006 PDMD-
008). These studies had a complex design of three weeks of core
treatment of either placebo + topiramate or placebo + lithium and
then a cross-over in which those treated with placebo were either
treated with topiramate or lithium. We have only included the
first randomisation and first drug treatment in the analysis. The
studies gave topiramate at 400 mg/day and lithium at 1500 mg/
day.
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Lithium versus zuclopenthixol

Gouliaev 1996 was the only study comparing zuclopenthixol to
lithium. They gave zuclopenthixol at 20 mg/day and titrated
lithium to plasma level 0.9 mmol/L to 1.0 mmol/L. The study
lasted 28 days.

Lithium versus ECT

Small 1988 was the only study fitting the inclusion criteria that
compared ECT to lithium treatment. This study had 17 partic-
ipants in each arm. The lithium group had a mean plasma level
of 0.69 mmol/L and the ECT arm received an average of nine
bilateral ECT treatments over three to five weeks.

Lithium versus all antimanic agents

We were able to combine data from 16 studies comparing lithium
to all the other antimanic agents for a categorical outcome of
response (n = 3856), and 20 studies for a continuous outcome (n
= 2410). We also combined withdrawals for any cause, including
4211 participants.

Outcomes

The outcome measures used by studies varied considerably. All
studies bar one either reported a continuous measure of manic
symptoms as their primary outcome or a categorical outcome,
whereby an arbitrary relative improvement of a reduction of at least
50% from baseline in the scale rating mania was taken to signify a
response, or both. It should be noted that whilst this is a commonly
used method of defining ’response’, a 50% improvement in a scale
may not necessarily indicate a clinically relevant improvement.
The one study that did not use this method of reporting was
Trivedi 1996, whose study was aimed at reporting adverse events
only.

Mental state

The most common scales used to assess mental state were as fol-
lows.

1. Young Mania Rating Scale (YMRS; Young 1978). This
scale, used by Astra Zeneca 2009; Banga 2003; Barekatain 2005;
Berk 1999; Bowden 1994; Bowden 2005; Bowden 2010;
Findling 2015; Geller 2012; Hirschfeld 1999; Keck 2009;
Kowatch 2000; Kushner 2006; Li 2008; Lusznat 1988; Niufan
2008; Segal 1998; Shafti 2008; Shafti 2010; Small 1988; and
Small 1991, has 11 items that are rated after a clinical interview.
Irritability, speech rate and amount, content of thought and
disruptive behaviour items are given extra weight in the total by
being scored from 0 to 8, whereas the remaining items are scored
from 0 to 4. Higher scores indicate more symptoms.

2. SADS-C Manic Syndrome Subscale (Endicott 1978). The
SADS scale was developed with the primary aim of

differentiating between schizophrenia and mood disorders. The
scale makes use of collateral information and past history. The
SADS-C scale is adapted to measure change over time. The
manic syndrome subscale score examines elevated mood, sleep,
energy activity and grandiosity. Higher scores indicate more
symptoms.

3. Brief Psychiatric Rating Scale (BPRS) (Overall 1962). This
scale rates 24 symptoms from 1 to 7 and gives a generalised view
of how abnormal the mental state is. Higher scores indicate more
symptoms.

4. Montgomery Asberg Depression Rating scale (MADRS)
(Montgomery 1979). This is a 10-item diagnostic questionnaire
used to measure the severity of depression. Higher scores indicate
more severe depression.

5. Hamilton Rating Scale for Depression (HAMD) (Hamilton
1960). This is a questionnaire that can be used to diagnose
depression. It is validated for adults and can rate the severity of
depression. Higher scores indicate more severe depression.

6. Positive and Negative symptom scale (PANSS) (Kay 1987).
This is a scale used to measure the severity of symptoms of
psychosis, originally validated in schizophrenia. It is a
standardised diagnostic interview.
For all of the above scales, a reduction of at least 50% in score
from baseline during a study (definition of a ’response’) represents
a substantial decrease in symptom severity.

Global state of health

Some studies reported an outcome assessing global state of health
or recent change in health.

1. Clinical Global Impression (CGI) (Guy 1976). The
majority of studies used this scale, which assesses both severity of
illness and clinical improvement by comparing the condition of
the patient standardised against others with the same diagnosis.
The 7-point scoring system is usually employed, with low scores
showing decreased severity and overall improvement. Some
studies used a modification of the Clinical Global Impressions
Scale for use in bipolar illness: the CGI-BP. Modifications
include the correction of perceived inconsistencies in scaling,
detailed definitions of illness severity and change, the inclusion
of time frames and the separation of the assessment of
improvement in illness from the assessment of the adverse events
of treatment. Previous phases of illness are also used as
comparators for the assessed period. A CGI score of greater than
3 is often taken to indicate a response.

2. Global Assessment Scale (Spitzer 1970) (GAS). The Global
Assessment Scale evaluates the overall functioning of a patient.
Their general functioning is given a score following
consideration of any behavioural disturbance, levels of distress,
social functioning, self-care, impulsivity and reality testing.
Higher scores indicate a higher level of functioning.
A few studies used different outcomes:
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1. Inpatient Multidimensional Psychiatric Scale (IMPS) (Lorr
1966) was used by Chouinard 1983 and Prien 1972. It includes
a manic subscale that scores 5 items (overactivity, elevated mood,
pressure of speech, logorrhea and insight) each out of 7. This is a
clinician-rated scale. Higher scores reflect more severe symptoms.

2. Bech-Rafachen Mania Rating Scale (Bech 1979) is a
clinician-rated scale in which 11 manic symptoms are each rated
on a scale of 0 to 4. Higher scores reflect more severe symptoms
(Gouliaev 1996; Lusznat 1988).

3. Trivedi 1996 investigated the side effect profiles of lithium,
carbamazepine and haloperidol for acute mania. They used a
side-effect checklist published by the World Health Organization
(WHO 1986).

4. Spring 1970 did not use a scale to measure response to
treatment. They had a team of three psychiatrists who
independently rated the participants on target symptoms:
euphoria, expansiveness, grandiosity, flight of ideas,
distractibility, pressured speech, motor activity and sleep
disturbance. It is worth noting that this study occurred before
the majority of the validated scales above were published.

Assessment of adverse events

In general, adverse events experienced by participants were either
listed in tables with statements of frequency, or were described in
the text. A few studies (in addition) used specific scales:

1. Simpson-Angus Scale: Clark 1996; Keck 2009 and Segal
1998 used this scale, which assesses extra-pyramidal symptoms
(signs relating to the abnormality of gait, muscle rigidity and
resistance to movement, the glabellar tap, tremor and salivation).
These items are scored from 0 to 4. The score increases with the
severity of symptoms.

2. Abnormal Involuntary Movement Scale (Guy 1976): Geller
2012 used this scale. It scores facial and oral movements (four
items), movements of the limbs and the trunk (three items),
dental problems (two items) and global judgements, such as the
severity of abnormal movements, their resultant incapacitation
and patient’s awareness of abnormal movements (three items).
Each item, with the exception of dental problems, is scored on a
5-point scale, from normal to severe.

Excluded studies

There are 21 studies formally excluded from this review, please see
Characteristics of excluded studies for details.

Ongoing studies

There is one ongoing study (NCT01893229), which is a study
of adults with a manic or mixed episode being randomised to
one of lithium, valproate, oxcarbazepine, quetiapine, olanzapine
or ziprasidone for 14 days. Please see Characteristics of ongoing
studies for details.

Studies awaiting classification

There are eight studies currently awaiting classification:
1. Grunze 2006 is a conference abstract for a study examining

the effects of valproate and lithium in acute and continuation
treatment of bipolar mania. The abstract doesn’t include any
results data, randomisation or blinding strategies and we were
unable to get any further details of this study.

2. Itoh 1974 is a double-blind comparison of lithium
carbonate and chlorpromazine in mania but we were unable to
retrieve the full-text.

3. Kumar 2009 is a conference abstract for a study comparing
the efficacy and side effects of lamotrigine compared with
lithium in acute mania. The methodology is unclear and there is
no efficacy data reported, only side effects. We were unable to get
further information.

4. Maggs 1963 is a comparative study of lithium carbonate in
the treatment of manic illness but the full-text report is
ambiguous. Unclear number of participants, unclear
methodology and poor reporting of the findings.

5. NCT00183443 is a published conference abstract of a
randomised double-blind study of open-label divalproex plus
adjunctive lithium, quetiapine or placebo in manic patients with
bipolar disorder. A full methodology is needed to determine if
the study fits inclusion criteria. We emailed the Principal
Investigator via the address on clinicaltrials.gov to request results
but the email bounced back as an invalid address. (Results posted
on ClinicalTrials.gov 17 July 2018.)

6. NCT00893581 is a neuroimaging study examining the
effects of quetiapine and lithium on neural function in
adolescents with a first episode of mania. Only a conference
abstract is available: a full methodology is required to determine
if this study fits inclusion criteria. We contacted the study
authors via clinicaltrials.gov but we had no reply to our email.

7. Penick 1971 is another conference abstract for a study
comparing lithium carbonate and chlorpromazine in the
treatment of manic states, but we were unable to contact the
authors or to get further details of this study.

8. Young 2017 is a randomised double-blind study of lithium
and divalproex to treat mania in older patients with bipolar
disorder (GERI-bd). The results for this study were presented
graphically & as a logistical regression; we contacted the study
authors to ask for the numerical results but received no answer to
our emails. If this information were received the study would
otherwise fit criteria for inclusion. (Results posted on
ClinicalTrials.gov 14 August 2018.)

Risk of bias in included studies

For details of the ’Risk of bias’ judgements for each study, see
Characteristics of included studies. We have presented a graphical
representation of the overall risk of bias in included studies in
Table 2, Figure 2 and Figure 3.
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Figure 2. ’Risk of bias’ summary: review authors’ judgements about each risk of bias item for each included

study
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Figure 3. ’Risk of bias graph’: review authors’ judgements about each risk of bias item presented as

percentages across all included studies

Allocation

Randomisation and concealment of allocation

All included studies described themselves as ’randomised’. Using
the Cochrane ’Risk of bias’ criteria, which rate the adequacy and
concealment of random allocation, we rated 28 studies as unclear,
seven as low and one as high risk of bias (Spring 1970). The
studies rated unclear all described ’randomisation’ without further
explanation. Spring 1970 probably used a quasi-randomisation
method, but this was unclear.

Blinding

Thirty-four studies described themselves as double-blinded, but
unfortunately all 34 of these studies gave no further explanation
as to what they meant by this term. We therefore deemed these
at unclear risk of bias. This included Gouliaev 1996, which was
singled-blinded, with only the rater being blind to the allocation.
As in any study, it is always possible that both the assessors and
participants previously in receipt of the study medications may
have been unblinded by the distinctive adverse effect profile of
the study drugs. Clark 1996 and Small 1988 gave no description
of their blinding techniques and we therefore deemed them at
high risk. Regarding performance bias, no specific differences in
the care provided to different groups were identified in any study,
however, the number of studies published before detailed method-
ologies were required is high. This therefore puts a element of un-
certainty into the picture. Similarly, for detection bias, there were
no reported differences in the outcome determination methods
between groups in any study. Kowatch 2000 reported that the

participants and treating clinician were blinded during the study,
but the rater of outcomes at the end of the study was not. This
appears to have been for both arms.

Incomplete outcome data

In general the studies were comprehensive in their reporting
of the flow of participants and the outcomes. We deemed 22
studies at low risk, with all participants accounted for and all
outcomes well reported. Ten studies had a high (more than
20%) dropout rate from the study, which we deemed high risk
(Barekatain 2005; Bowden 1994; Bowden 2010; Garfinkel 1980;
GlaxoSmithKline 2005; GlaxoSmithKline 2008; Hirschfeld 1999;
Keck 2009; Kowatch 2000, Prien 1972) For four studies it was
unclear if the reporting was comprehensive, as the process was
poorly described (Banga 2003; Berk 1999; Kushner 2006 - both
studies).

Selective reporting

On the whole, the study authors comprehensively reported the
studies. Five studies were poorly reported, with either outcome
data missing or adverse effect data not described, so we deemed
these at high risk of bias (Banga 2003; Berk 1999; Freeman 1992;
Gouliaev 1996; Lusznat 1988;) In addition, in Prien 1972, it was
unclear what the time point of the last data collection was.

Other potential sources of bias
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Handling of withdrawals: intention-to-treat analyses and use

of last observation carried forward

The studies included in this review date from a 45-year time pe-
riod. Many were published well before the ITT and LOCF meth-
ods were introduced. Given this, 21 papers (19 published prior
to the year 2000) did not use either ITT or LOCF. Four stud-
ies described using LOCF, all of which only included partici-
pants who had had at least one dose of the randomised treatment
(Astra Zeneca 2009; Bowden 2005; Ichim 2000; Keck 2009). The
more recent publications (nine studies) all reported using ITT and
LOCF, where the participant needed to have had at least one dose
of the treatment they were randomised to, and had at least one
outcome measure (e.g. a YMRS) done post-baseline (Geller 2012;
GlaxoSmithKline 2005; GlaxoSmithKline 2008; Kowatch 2000;
Kushner 2006; Li 2008; Niufan 2008; Shafti 2008; Shafti 2010).
For, Banga 2003 it is unclear which, if any, of these techniques
were employed. The LOCF approach is usually thought to give
a conservative estimate of the effectiveness of a treatment in an
acute illness, but when withdrawal is non-random (i.e. associated
with one of the treatments, perhaps through failure of blinding), it
can give a biased estimate of that treatment effect. The withdrawal
rates from the studies are variable (more than 50% of placebo-
treated participants withdrew in Bowden 1994 and Keck 2009
but there were no withdrawals in Clark 1996). The use of LOCF
introduces more uncertainty and potential for bias the higher the
withdrawal rate and this should be considered when interpreting
the findings of this review.

Numbers of participants

Many of the included studies, especially the older ones, were too
small to reliably detect moderate but clinically important treat-
ment effects. Their small size limits their ability to detect small
differences in acceptability or differences in the rates of rare out-
comes and rendered them prone to potential confounding by base-
line differences between groups. Several of the most recent papers
reported power calculations (Astra Zeneca 2009; Bowden 2010;
Findling 2015; GlaxoSmithKline 2005; GlaxoSmithKline 2008).

Selection of participants

The participants of all the studies except two were adults (either
inpatients or outpatients), who met operationally defined diag-
nostic criteria for acute mania. Kowatch 2000 and Findling 2015
studied children and adolescents.
Inevitably, the participants of all the studies were selected in one
way or another. Only some of the most recent studies provided a
clear indication of the manner in which they had selected partic-
ipants for the study, as recommended by the CONSORT state-
ment (Schulz 2010). One identified problem was the tendency to
exclude severely affected participants. The majority of the stud-
ies mentioned that participants were able to give informed con-
sent to participate, potentially excluding those with severe mania.

Similarly, the majority excluded participants who had axis-I co-
morbidities or comorbid substance misuse difficulties. Hirschfeld
1999 and Kowatch 2000 defined a manic episode on the basis of
a low threshold YMRS Score of 14 or more, whereas the standard
cut-off is 20. Another difficulty was a tendency to select on the
grounds of previous experience of study medications. Geller 2012
divided participants into known and unknown lithium respon-
ders; however, these participants were all included in the analysis.
Bowden 1994 and Freeman 1992 excluded those with previous
experience of valproate. Bowden 1994 and Hirschfeld 1999 ex-
cluded those who had previously experienced severe adverse events
on lithium, and those who had shown an intolerance to valproate
or lithium respectively. Helpfully, in their study of lithium versus
ECT, Small 1988 clearly state that they did not exclude partici-
pants with previous non-response to lithium.

Discontinuation effects

Although some study authors dispute its existence (Schou 1993),
it is widely accepted that ’rebound mania’ occurs in some people
with bipolar disorder on discontinuation of lithium (Goodwin
1994). In acute treatment studies, discontinuation of lithium prior
to the experimental phase might lead to exacerbation of mania,
possibly affecting the observed response to the study drug. It is not
clear whether a similar effect exists on anticonvulsant withdrawal.
The majority of studies report that they used a washout period
prior to the start of the study, typically three to five days. Few of
the studies appeared to have given specific consideration to the
discontinuation effects. The exception to this was Bowden 2010,
who clearly state that the washout period was reduced if there were
signs of discontinuation effects. However, most studies reported
the withdrawal of psychotropic medication prior to randomisa-
tion. This occurred three to 14 days previously. It was unclear in
almost all studies how many participants had been on lithium (or
any other given psychotropic) prior to randomisation. Bowden
1994 specified that plasma lithium was undetectable prior to ran-
domisation.

Use of rescue medication and adjustment of dose of

investigational drug

The doses of medication used were well described by all 36 studies.
These are described under ’Description of studies’ above. In gen-
eral, similar dose regimes were used across comparator groups. In
all studies where an explanation of how dose changes were made,
lithium was titrated according to lithium plasma levels and not
clinical symptoms. The target range for lithium was very similar
between studies. This was similar for carbamazepine and dival-
proex; drugs were titrated to predetermined serum ranges. Val-
proate was the comparator with the most variation of dose. Half
of the studies used a titration starting at 20 mg/kg/day whilst the
others used a fixed-dose titration up to 1500 to 3000 mg daily.
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Banga 2003 did not give details of the doses used. It should be
noted that Bowden 1994 had one characteristic different to the
other studies: it allowed the dosage of the study drug to be altered
in response to clinical deterioration.
All the studies used other psychotropic agents as rescue medica-
tion. The agents used depended upon the publication date of the
study. The older studies tended to use anticholinergics (e.g. or-
phenadrine) or benzodiazepines. One study used chloral hydrate
as a sleep aid (Freeman 1992). The use of these was typically poorly
reported. The majority of more modern studies clearly reported
the use of benzodiazepines (usually lorazepam) in terms of either
a categorical use/did not use or the mean dose used over the study.
Chouinard 1983 used haloperidol as a rescue medication, as the
active comparator to lithium was the benzodiazepine clonazepam.

Publication bias

We did not examine the presence of publication bias in this sys-
tematic review because there were insufficient studies in each in-
tervention category to allow meaningful formal assessment using
funnel plots.

Effects of interventions

See: Summary of findings for the main comparison Lithium
compared to placebo for acute mania; Summary of findings 2

Lithium compared to valproate for acute mania; Summary of

findings 3 Lithium compared to lamotrigine for acute mania;
Summary of findings 4 Lithium compared to carbamazepine
for acute mania; Summary of findings 5 Lithium compared to
quetiapine for acute mania; Summary of findings 6 Lithium
compared to olanzapine for acute mania; Summary of findings 7

Lithium compared to chlorpromazine for acute mania; Summary

of findings 8 Lithium compared to haloperidol for acute mania;
Summary of findings 9 Lithium compared to zuclopenthixol
for acute mania; Summary of findings 10 Lithium compared to
risperidone for acute mania; Summary of findings 11 Lithium
compared to aripiprazole for acute mania; Summary of findings

12 Lithium compared to topiramate for acute mania; Summary

of findings 13 Lithium compared to clonazepam for acute mania;
Summary of findings 14 Lithium compared to electroconvulsive
therapy (ECT) for acute mania; Summary of findings 15 Lithium
compared to all antimanic agents for acute mania

Lithium versus placebo

Comparison 1: lithium versus placebo

Eight studies (including 1991 participants) contributed data to
this comparison. See also: Summary of findings for the main
comparison

We found eight RCTs, which are included in the outcomes, al-
though only a maximum of six studies provided efficacy data that
fitted any of our primary outcomes. We identified seven studies
via the database search, and we found one (Astra Zeneca 2009),
in the grey literature (ClinicalTrials.gov).

Primary outcomes

Efficacy: response (categorical). At least 50% reduction on

YMRS or Mania Rating Scale (MRS) by end of the study

Six studies contributed to the comparison (Analysis 1.1). Lithium
was twice as effective as placebo at achieving a response (OR 2.13,
95% CI 1.73 to 2.63; participants = 1707; studies = 6; I2 = 16%;
high-certainty evidence).

Efficacy: response (continuous). Mean change in YMRS from

baseline to end of the study

Participants treated with lithium had a greater mean reduction in
YMRS by day 21 of treatment than those on placebo (MD −2.85,
95% CI −3.14 to −2.55; participants = 935; studies = 4; I2 =
84%; high-certainty evidence). Six studies reported this outcome
(Analysis 1.2), but we were unable to include two studies (n =
276 participants), in the meta-analysis as we could not obtain or
calculate SDs (Bowden 2005; Findling 2015). These studies both
reported a statistically greater reduction in YMRS in the lithium
group compared to placebo.

Efficacy (categorical): remission. YMRS less than 12 at end of

study

Five studies reported the outcome of remission measured by YMRS
less than 12 at end of study when comparing lithium with placebo (
Analysis 1.4). Lithium was twice as effective in achieving remission
as placebo (OR 2.16, 95% CI 1.73 to 2.69; participants = 1597;
studies = 5; I2 = 21%; high-certainty evidence).

Acceptability: adverse events

1. Depression (categorical): four studies measured the
emergence of depression during treatment (Analysis 1.6). The
lithium group were half as likely to develop depression as those
treated with placebo (OR 0.57, 95% CI 0.33 to 0.98;
participants = 1360; studies = 4; I2 = 0%).

2. Mania (categorical): four studies reported on the proportion
of participants who developed further manic symptoms during
the study (Analysis 1.7). The lithium group were less likely to
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experience worsened symptoms than those on placebo (OR 0.59,
95% CI 0.38 to 0.93; participants = 1296; studies = 4; I2 = 0%).

3. Somnolence (categorical): we included seven studies in the
analysis; lithium was twice as likely to cause somnolence as
placebo (OR 2.28, 95% CI 1.46 to 3.58; participants = 1351;
studies = 7; I2 = 0%; high-certainty evidence Analysis 1.12).

4. Dizziness (categorical): five studies were included in the
analysis for dizziness during the study; lithium was more likely to
cause dizziness than placebo (OR 2.12, 95% CI 1.21 to 3.74;
participants = 873; studies = 5; I2 = 0%; Analysis 1.13).

5. Nausea (categorical): participants treated with lithium were
more likely to report nausea that those on placebo (OR 2.32,
95% CI 1.54 to 3.50; participants = 1220; studies = 6; I2 = 0%;
Analysis 1.16).

6. Vomiting (categorical): participants treated with lithium
were more likely to report vomiting that those on placebo (OR
6.06, 95% CI 3.21 to 11.45; participants = 1028; studies = 6; I2

= 0%; Analysis 1.17).
7. Pain (categorical): three studies (n = 396) reported that the

lithium group had significantly fewer participants presenting
with pain compared to placebo (OR 0.23, 95% CI 0.07 to 0.79;
participants = 396; studies = 3; I2 = 0%; Analysis 1.19).

8. Tremor (categorical): six studies contributed to the analysis.
Lithium was three times more likely to cause a tremor than
placebo (OR 3.25, 95% CI 2.10 to 5.04; participants = 1241;
studies = 6; I2 = 0%; high-certainty evidence; Analysis 1.21).

9. Attempted suicide (categorical): two studies reported the
incidence of attempted suicide during the study. We could not
use these data for meta-analysis due to the low incidence (only
one attempted suicide out of 811 participants).
GlaxoSmithKline 2005 reported one attempted suicide from the
placebo group and zero in the lithium group; Kushner 2006
reported no suicide attempts across the study.
10. Other adverse events: meta-analysis showed no significant
difference between lithium and placebo for the following adverse
events.

i) Weight gain - categorical (OR 1.48, 95% CI 0.56 to
3.92; participants = 735, I2= 51%; high-certainty evidence;
Analysis 1.8)

ii) Weight gain - continuous (MD 0.16, 95% CI −0.50
to 0.82; participants = 599; I2 = 90%; Analysis 1.9)

iii) Akathisia (OR 0.86, 95% CI 0.39 to 1.91;
participants = 673; I2 = 32%; Analysis 1.10)

iv) Headache (OR 1.06, 95% CI 0.76 to 1.48;
participants = 1270; I2 = 0%; Analysis 1.11)

v) Insomnia (OR 0.76, 95% CI 0.44 to 1.29;
participants = 706; I2 = 0%; Analysis 1.14)

vi) Diarrhoea (OR 1.51, 95% CI 0.90 to 2.54;
participants = 1028; I2 = 16%; Analysis 1.15)

vii) Dry mouth (OR 1.10, 95% CI 0.58 to 2.09;
participants = 682; I2 = 33%; Analysis 1.18)

viii) Extrapyramidal side effects (EPSEs) (OR 1.23, 95%

CI 0.68 to 2.19; participants = 478; I2 = 0%; Analysis 1.20)
ix) Constipation (OR 1.28, 95% CI 0.81 to 2.01;

participants = 1075; I2 = 20%; Analysis 1.22)
x) Fever (OR 1.63, 95% CI 0.75 to 3.55; participants =

466; I2 = 41%; Analysis 1.23)
xi) Rash (OR 0.91, 95% CI 0.37 to 2.29; participants =

367; I2 = 48%; Analysis 1.24)
Only one study reported data for each of the other adverse events.
The data are shown in Analysis 16.1 to Analysis 16.32.

Acceptability: all-cause dropouts from the study

All eight publications contributed data to this analysis. Partici-
pants treated with lithium were less likely to withdraw from the
study than those taking a placebo. However, there was consider-
able heterogeneity between the results (OR 0.76; 95% CI 0.46 to
1.25; participants = 1353; I2 = 75%; moderate-certainty evidence;
Analysis 1.5).

Secondary outcomes

Efficacy: response (continuous). CGI change from baseline to

end of study

Four studies demonstrated a greater decrease in mean CGI score
in lithium-treated participants compared to placebo (MD −0.25,
95% CI −0.35 to −0.16; participants = 1147; studies = 4; I2 =
95%; Analysis 1.3). A fifth study (Bowden 2005; n=195), provided
CGI data but we could not use it in the meta-analysis due to a
lack of standard deviations.

Efficacy: response (continuous). Mean change in MADRS

from baseline to the end of the study

Two studies contributed to the analysis; lithium was superior in
reducing mean MADRS scores compared to placebo (MD −0.58,
95% CI −0.78 to −0.37; participants = 862; studies = 2; I2 =
87%; Analysis 1.28). We could not combine one study (n = 195)
due to lack of SD (Bowden 2005).

Efficacy: response (continuous). Mean change in MRS from

baseline to end of the study

There was no significant difference in the mean change in MRS
scores between the lithium and placebo groups (MD −1.19, 95%
CI−2.78 to 0.39; participants = 285; studies = 2; I2 = 0%; Analysis
1.29).
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Efficacy (continuous). Mean change in MRS (16-item scale

from SAD-C) from baseline to end of study

Using the 16-item scale from SAD-C, lithium-treated participants
showed a greater reduction in mean scores across the length of the
study (MD −3.67, 95% CI −7.27 to −0.07; participants = 285;
studies = 2; I2 = 46%; Analysis 1.29).

Efficacy (continuous). Manic subscale of MRS, mean change

from baseline to end of study

There was no significant difference in the mean change in MRS
-manic subscale scores between the lithium and placebo groups
(MD −1.19, 95% CI −2.78 to 0.39; participants = 285; studies
= 2; I2 = 0%; Analysis 1.29).

Efficacy (continuous). Mean change in the HAMD-31 scale

from baseline to end of study

There was no significant difference in the mean change in HAMD
scores between the lithium and placebo groups (MD −1.12, 95%
CI −7.69 to 5.44; participants = 285; studies = 2; I2 = 91%;
Analysis 1.31).

Efficacy (continuous). Mean change in the BPRS from

baseline to end of study

Two studies contributed to the analysis; lithium was no better
than placebo in reducing mean BPRS scores (MD −1.74, 95% CI
−3.70 to 0.23; participants = 285; studies = 2; I2 = 33%; Analysis
1.32).

Efficacy (continuous). Mean change in the PANSS cognitive

subscale from baseline to end of study

Two studies contributed to this analysis; the lithium group showed
greater improvement than placebo (MD −2.86, 95% CI −4.33 to
−1.39; participants = 629; studies = 2; I2 = 98%; Analysis 1.33).

Other efficacy results

Several of our secondary outcomes were only reported by one
study. Many of these did not provide statistical analysis or the
means to do this ourselves. The following outcome was reported
by Keck 2009 as showing a greater effect in the lithium group
compared to placebo:
Change in CGI-BP severity of illness score (MD −2.00, 95% CI
−2.02 to −1.98; participants = 316; studies = 1; Analysis 1.34).

The following outcome did not find a significant difference be-
tween lithium and placebo:
Change in CGI-BP depression score (MD 0.00, 95% CI −0.02
to 0.02; participants = 316; studies = 1; Analysis 1.34).

Acceptability: withdrawal from the study due to lack of

efficacy

Participants treated with lithium were less likely to withdraw from
the study due to lack of efficacy than those taking a placebo (OR
0.56, 95% CI 0.29 to 1.08; participants = 1243; studies = 6; I2 =
60%; Analysis 1.5). It should be noted that the withdrawal rates
between studies were quite variable.

Acceptability: withdrawal from the study due to adverse events

There was no significant difference between the number of par-
ticipants who withdrew for adverse events on lithium compared
to placebo (OR 0.92, 95% CI 0.50 to 1.69; participants = 1158;
studies = 6; I2 = 50%; Analysis 1.5).

Use of rescue medications

Three studies looked at these outcomes; there was no significant
difference between lithium and placebo for the use of:

1. any allowed concomitant medication, including anxiolytics,
benzodiazepines and z-drugs (OR 0.90, 95% CI 0.52 to 1.57;
participants = 479; studies = 2; I2 = 40%; Analysis 1.35);

2. use of sleep medications (OR 0.90, 95% CI 0.51 to 1.58;
participants = 195; studies = 1; Analysis 1.36);

3. use of anticholinergic medications (OR 1.39, 95% CI 0.73
to 2.62; participants = 520; studies = 2; I2 = 0%; Analysis 1.37).

Lithium versus mood stabilisers

Comparison 2: lithium versus valproate

Eight studies including 801 participants contributed data to this
comparison (Banga 2003; Bowden 1994; Bowden 2010; Freeman
1992; Geller 2012; Hirschfeld 1999; Kowatch 2000; Shafti 2008).
See also Summary of findings 2.

Primary outcomes

Efficacy: response (categorical). YMRS/SADS-C decrease by at

least 50% by end of study
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Five studies (n = 607) contributed to the analysis: there was no
significant difference between lithium and valproate/divalproex in
terms of efficacy using this outcome measure (OR 1.22, 95% CI
0.87 to 1.70; participants = 607; studies = 5; I2 = 22%; moderate-
certainty evidence; Analysis 2.1). When we considered only adults
(by removing Kowatch 2000), there was no significant difference
in the results (OR 1.30, 95% CI 0.84 to 1.99; participants = 579;
studies = 4; I2 = 25%; Analysis 2.2).

Efficacy: response (continuous). Change in YMRS (ITT-

LOCF) from baseline to end of study (12 weeks)

There was no significant difference in the mean change in YMRS
scores between the lithium and valproate/divalproex groups by the
end of the study (MD 0.43, 95% CI −0.36 to 1.23; participants =
398; studies = 5; I2 = 26%; low-certainty evidence; Analysis 2.3).

Efficacy: response (continuous). Change in CGI-BP from

baseline to the end of the study (3 weeks)

Two studies (n = 287) contributed to the comparison; there was no
significant difference in change in CGI scores between the groups
(MD −0.02, 95% CI −0.29 to 0.25; participants = 287; studies
= 2; I2 = 0%; Analysis 2.4).

Efficacy: remission (categorical). YMRS 12 or less and a

reduction of at least 2 points on the CGI-BP at 12 weeks

This outcome is a more restrictive definition of remission than
outlined in our predetermined outcomes; it was the definition of
remission used by the study authors. Only one study reported
this outcome (Analysis 2.7). Under this definition, fewer lithium-
treated participants achieved remission compared to valproate/
divalproex (OR 0.57, 95% CI 0.34 to 0.96; participants = 257;
studies = 1, moderate-certainty evidence).

Acceptability: adverse events

1. Tremor: participants taking lithium were more likely to
experience a tremor than those on valproate or divalproex (OR
10.51, 95% CI 1.96 to 56.48; participants = 449; studies = 2; I2

= 0%; high-certainty evidence). It should be noted that the
absolute number of events was fairly small, so the confidence
intervals on both studies contributing data were very wide
(Analysis 2.10).

2. Headache: headache was more commonly reported by the
participants in the lithium group compared to valproate or
divalproex (OR 2.64, 95% CI 1.52 to 4.59; participants = 286;
studies = 2; I2 = 0%; Analysis 2.8).

3. Somnolence: participants taking sodium valproate/
divalproex were more likely than those on lithium to report
somnolence (OR 0.47, 95% CI 0.29 to 0.76; participants = 575;
studies = 4; I2 = 27%; high-certainty evidence; Analysis 2.9).

4. Other adverse events: we found no significant difference
between lithium and valproate/ divalproex for the following
adverse events (P > 0.05 for each):

i) any adverse effect (OR 0.99, 95% CI 0.62 to 1.57;
participants = 298; studies = 2; I2 = 0%; Analysis 2.19);

ii) diarrhoea (OR 1.09, 95% CI 0.59 to 2.01;
participants = 583; studies = 4; I2 = 46%; Analysis 2.21);

iii) nausea (OR 1.53, 95% CI 0.97 to 2.40; participants =
583; studies = 4; I2 = 0%; high-certainty evidence; Analysis
2.22).

iv) There was no significant difference between lithium
and valproate for a series of less common or important adverse
events, or both; data shown in Analysis 17.1 onwards.

Acceptability: withdrawals

There was no significant difference in withdrawal rates between
those participants taking valproate and those on lithium (OR 1.20,
95% CI 0.86 to 1.69; participants = 629; studies = 5; I2 = 0%;
Analysis 2.11).

Secondary outcomes

Outcomes for which a single study reported data

Only the first of these single studies reported a significant differ-
ence between lithium and valproate/divalproex.

1. SADS-C mania score change from baseline (MD −16.90,
95% CI −28.85 to −4.95; participants = 27; studies = 1;
Analysis 2.13).

2. Change in MADRS (ITT-LOCF) from baseline to end of
study (12 weeks) (MD 0.40, 95% CI −0.73 to 1.53;
participants = 257; studies = 1; Analysis 2.5).

3. SADS-C depression score (MD −3.40, 95% CI −9.62 to
2.82; participants = 27; studies = 1; Analysis 2.14).

4. Mean change in MADRS (MD 0.20, 95% CI −0.83 to
1.23; participants = 257; studies = 1; Analysis 2.12).

5. GAS post-treatment score (MD 9.30, 95% CI −4.18 to
22.78; participants = 27; studies = 1; Analysis 2.15).

6. Mean CGI-BP score at end of study (MD 0.20, 95% CI
−0.13 to 0.53; participants = 257; studies = 1; Analysis 2.16).

Use of rescue medications

Bowden 2010 and Freeman 1992 compared the use of various
other psychotropic medications, unfortunately we could not com-
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bine any of these for meta-analysis due to Bowden 2010 providing
only categorical data and Freeman 1992 providing only continu-
ous data.
Hirschfeld 1999 found that there was no significant difference in
the amount of either lorazepam (MD 1.25, 95% CI 0.28 to 5.59;
participants = 39; studies = 1; Analysis 2.23) or chloral hydrate
(MD 1.50, 95% CI −2.76 to 5.76; participants = 27; studies =
1; Analysis 2.24) used by either lithium or valproate/divalproex;
Freeman 1992 also found no significant difference in use of lo-
razepam between the two groups (MD −0.70, 95% CI −5.04 to
3.64; participants = 27; studies = 1; Analysis 2.25).
Similarly, Bowden 2010 also found no significant difference in
the categorical use of anxiolytics (OR 1.24, 95% CI 0.75 to 2.05;
participants = 257; studies = 1; Analysis 2.26), or antidepressants
(OR 2.17, 95% CI 0.55 to 8.58; participants = 257; studies = 1;
Analysis 2.27), between lithium and valproate/divalproex treated
participants).

Comparison 3: lithium versus lamotrigine

We found three studies, with 304 participants.

Primary outcomes

Efficacy (continuous): change in BPRS from baseline to end of

study

There was no significant difference in the change in BPRS score
in the lithium compared to the lamotrigine group (MD −1.82,
95% CI −3.78 to 0.14; participants = 301; studies = 2; I2 = 0%;
moderate-certainty evidence; Analysis 3.1). Ichim 2000 did not
report SDs, but we used the method recommended by Furukawa
2006 to impute them. Inclusion or exclusion of the data from
Ichim 2000 had minimal effects on the result estimate.

Efficacy (continuous): change in MRS-16 item from SAD-C

from baseline to end of study

There was a trend towards lithium being more efficacious than
lamotrigine (MD −3.74, 95% CI −7.55 to 0.08; participants
= 271; studies = 2; I2 = 0%; Analysis 3.2). It may be, however,
that the change in scores is too small to make a clinically relevant
difference

Acceptability: adverse events

There was no significant difference in the frequency of the follow-
ing adverse events between the lithium and lamotrigine groups.

1. Vomiting (OR 1.77, 95% CI 0.75 to 4.18; participants =
272; studies = 2; I2 = 46%; Analysis 3.10)

2. Worsening of manic symptoms (OR 0.63, 95% CI 0.16 to
2.46; participants = 272; studies = 2; I2 = 0%; Analysis 3.11)

3. Diarrhoea (OR 3.83, 95% CI 0.92 to 15.92; participants =
272; studies = 2; I2 = 0%; Analysis 3.12)

4. Headache (OR 0.96, 95% CI 0.45 to 2.02; participants =
272; studies = 2; I2 = 35%; Analysis 3.13)

5. Tremor (OR 1.28, 95% CI 0.48 to 3.41; participants =
272; studies = 2; I2 = 30%; moderate-certainty evidence;
Analysis 3.14)

6. Rash (OR 0.58, 95% CI 0.17 to 1.97; participants = 272;
studies = 2; I2 = 35%; Analysis 3.15)

7. Somnolence (OR 1.14, 95% CI 0.34 to 3.85; participants
= 272; studies = 2; I2 = 0%; moderate-certainty evidence;
Analysis 3.16)

8. Any side effect (OR 0.89, 95% CI 0.47 to 1.70;
participants = 272; studies = 2; I2 = 31%; Analysis 3.17)

9. Constipation (OR 0.78, 95% CI 0.18 to 3.40; participants
= 272; studies = 2; I2 = 72%; Analysis 3.19)
10. Accidental injury (OR 1.32, 95% CI 0.43 to 4.08;
participants = 272; studies = 2; I2 = 0%; Analysis 3.20)
11. Pain (OR 0.34, 95% CI 0.07 to 1.65; participants = 272;
studies = 2; I2 = 0%; Analysis 3.21)
A large number of adverse events were only reported by one study;
these are shown in data analysis Analysis 19.1 onwards.

Acceptability: total withdrawal from the study

Three studies reported total withdrawal data. They did not find
any significant difference between lithium and lamotrigine, but
there was high heterogeneity in the data (OR 0.80, 95% CI 0.50
to 1.29; participants = 303; studies = 3; I2 = 82%; low-certainty
evidence; Analysis 3.5).

Secondary outcomes

Efficacy (continuous): change in CGI from baseline to tend of

study

There was no significant difference in the change in CGI severity
score in the lithium compared to the lamotrigine group (MD
−0.35, 95% CI −1.24 to 0.53; participants = 304; studies = 2; I2 =
83%; Analysis 3.3). There was considerable heterogeneity between
these two studies. Ichim 2000 also reported this outcome, but
could not be included in the meta-analysis as it was not possible
to impute SDs. They reported no significant difference between
the groups.
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Efficacy (continuous): change in GAS from baseline to end of

study

Two studies contributed to the analysis. There was no significant
difference in the change in GAS scores between groups (MD 4.36,
95% CI −0.65 to 9.37; participants = 270; studies = 2; I2 = 47%;
Analysis 3.4).

Efficacy (continuous): mean change in HAMD-31 score from

baseline to end of study

There was no evidence that lithium caused the emergence of more
depressive symptoms, as scored by the HAMD-31, compared to
lamotrigine (MD −1.74, 95% CI −3.72 to 0.24; participants
= 271; studies = 2; I2 = 26%). In both groups, and across the
two contributing studies, treatment actually reduced depressive
symptoms by a small amount (Analysis 3.6).

Efficacy results reported by only one study

Efficacy results reported by only one study showed no significant
differences:

1. MRS reduction by at least 50% at end of study (OR 1.31,
95% CI 0.31 to 5.58; participants = 30; studies = 1; Analysis
3.8);

2. BPRS reduction by at least 50% at end of study (OR 0.42,
95% CI 0.09 to 1.92; participants = 30; studies = 1; Analysis
3.7).

Acceptability: withdrawal due to lack of efficacy/adverse

events

There was no significant difference in withdrawal due to lack of
efficacy (OR 1.06, 95% CI 0.48 to 2.32; participants = 273; studies
= 2; I2 = 20%) or adverse events (OR 0.93, 95% CI 0.42 to 2.06;
participants = 273; studies = 2; I2 = 41%) between the lithium
and lamotrigine treatment groups (Analysis 3.5).

Use of rescue medications

There were no combinable outcomes for this data.
GlaxoSmithKline 2005 found that the lithium group used signifi-
cantly lower doses of concomitant psychotropic medications (these
were not further identified) than the lamotrigine group (OR 0.25,
95% CI 0.07 to 0.95; participants = 151; studies = 1; Analysis
3.22). Ichim 2000 reported no significant difference between the
mean dose of lorazepam used by their lithium versus lamotrigine
participants, but they did not provide SDs for this data (Analysis
3.23).

Comparison 4: lithium versus carbamazepine

Five studies included 123 participants in this comparison.

Primary outcomes

Five studies compared carbamazepine to lithium, of which one
(Trivedi 1996), only reported data on adverse events. The studies
did not report the majority of primary outcomes. There were no
adverse events reported by more than one study. Kowatch 2000
reported that significantly more participants experienced nausea,
sedation, a rash or dizziness with carbamazepine treatment than
with lithium. They did not give any statistics in their publication
(Analysis 4.12; Analysis 4.13; Analysis 4.14; Analysis 4.15).

Efficacy: response (continuous). Change in YMRS/BPRS from

baseline to end of study

Three studies contributed to this outcome. We found no signif-
icant difference in the improvement in scale scores between the
lithium and carbamazepine groups (SMD 0.21, 95% CI −0.18
to 0.60; participants = 102; studies = 3; I2 = 0%; very low-cer-
tainty evidence; Analysis 4.1). The fourth study, Lusznat 1988,
reported data from the Bech-Rafaelsen mania scale, but only in
graph format, and with no raw data available, so we did not com-
bine this within the meta-analysis. They reported that there was
no significant difference in the reduction in scores between their
two groups.

Acceptability: withdrawals

Lerer 1987 reported that there was no significant difference in the
number of withdrawals between the lithium and carbamazepine
groups (OR 0.20, 95% CI 0.02 to 1.94; participants = 34; studies
= 1, low-certainty evidence; Analysis 4.4).

Secondary outcomes

Efficacy: response (continuous). CGI change from baseline to

end of study

There was no significant difference in the change in CGI score
in the lithium compared to the carbamazepine group (MD 0.68,
95% CI −0.40 to 1.76; participants = 76; studies = 2; I2 = 88%;
low-certainty evidence; Analysis 4.2).
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Proxy measure of efficacy: mean length of treatment in weeks

Although not a pre-stated outcome, three studies reported the
mean length of treatment in weeks (Kowatch 2000; Lerer 1987;
Lusznat 1988). In each of these studies the participants were ad-
mitted to hospital and treated as inpatients. Unfortunately it was
not possible to meta-analyse these data due to lack of SDs. All three
studies reported no significant difference in the treatment length
between participants on lithium versus carbamazepine (Analysis
4.3).

Acceptability: change in adverse events scores from baseline to

end of study (day 28)

Trivedi 1996 used a side-effect score to explore the relative adverse
events of carbamazepine and lithium. They reported that there was
no significant difference between treatments in the overall side-
effect score changes across the study (MD 0.90, 95% CI −0.80 to
2.60; participants = 27; studies = 1) They did, however, note that
for all participants who experienced any side effects, they tended
to decrease in the second week of treatment and had resolved by
the end of the fourth week (Analysis 4.5).

Acceptability: withdrawals due to adverse events

1. Rash: Small 1991 did not find a difference in the numbers
of participants who experienced a rash in the lithium compared
to carbamazepine arms (OR 0.29, 95% CI 0.01 to 7.70;
participants = 27; studies = 1; Analysis 4.14).

Comparison 5: lithium versus quetiapine

We found two studies with 359 participants for this comparison.

Primary outcomes

Efficacy: response (categorical). YMRS decrease by at least

50% from baseline to end of study (day 21)

There was no significant difference in the number of participants
who responded to treatment between the lithium and quetiapine
groups (OR 0.66, 95% CI 0.28 to 1.55; participants = 335; studies
= 2; I2 = 71%; low-certainty evidence; Analysis 5.1).

Efficacy (continuous): mean change in YMRS score from

baseline to the end of the study (day 21)

No meta-analysis was possible for this outcome. Two studies re-
ported a mean change in YMRS, but only one provided SDs

(Analysis 5.2). We were unable to impute the SDs for Bowden
2005. Both studies reported that there was no significant differ-
ence between the change in YMRS scores between groups. Both
studies showed a considerable improvement in manic symptoms
(about 20 points on YMRS) with both lithium or quetiapine ther-
apy.

Efficacy (categorical): remission. Number of participants who

achieved YMRS 12 or less by end of study

Neither lithium nor quetiapine was shown to be more effective
in achieving remission than the other treatment (OR 0.64, 95%
CI 0.26 to 1.57; participants = 359; studies = 2; I2 = 77%; low-
certainty evidence; Analysis 5.3).

Acceptability: adverse events

1. Dizziness: participants treated with lithium were less likely
to report dizziness than those treated with quetiapine (OR 0.47,
95% CI 0.23 to 0.97; participants = 360; studies = 2; I2 = 0%;
Analysis 5.5).

2. Diarrhoea: there was no significant difference in the
numbers of participants reporting diarrhoea in the lithium
compared to the quetiapine group (OR 0.79, 95% CI 0.34 to
1.86; participants = 360; studies = 2; I2 = 0%; Analysis 5.6).

3. Weight gain: both Bowden 2005 and Li 2008 reported the
mean change in weight (kg) across the study. Neither study
provided SDs. Bowden 2005 reported a greater weight gain in
the quetiapine group compared to lithium (2.6 kg versus 0.7 kg),
but there was no statistical analysis. Li 2008 reported a
significantly greater increase in weight in the quetiapine group
compared to lithium (1.45 kg versus 0.25 kg); again, this was not
accompanied by a P value (Analysis 5.7).

4. Other adverse events: the majority of adverse events showed
no significant difference between those treated with lithium
compared to quetiapine. These are shown in Analysis 18.1
onwards.

Acceptability: total withdrawal from the study

There was no significant difference in the number of withdrawals
in the lithium compared to the quetiapine group (OR 1.38, 95%
CI 0.83 to 2.28; participants = 359; studies = 2; I2 = 82%; very
low-certainty evidence; Analysis 5.8).

Secondary outcomes
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Efficacy (continuous): MADRS mean change from baseline to

end of study (day 21)

Two studies reported this outcome; no meta-analysis was possible
due to a lack of SDs, which we could not impute (Bowden 2005; Li
2008). Both studies reported no significant differences between the
reduction in depression scores on the MADRS between lithium
and quetiapine groups (Analysis 5.4).

Efficacy (continuous): PANSS score change from baseline to

end of study

Only Li 2008 reported this outcome; there was no significant
difference between lithium and quetiapine (MD −3.20, 95% CI
−6.71 to 0.31; participants = 154; studies = 1; Analysis 5.9).

Acceptability: withdrawal due to lack of efficacy/withdrawal

due to adverse events

Only one study reported each of these outcomes (Analysis 5.8):
there was no significant difference between lithium and quetiapine
(lack of efficacy: Bowden 2005; adverse events: Li 2008).

Use of rescue medications

Two studies compared the use of rescue medications. Meta-analysis
showed no difference between sleep medications (benzodiazepines
or z-drugs, (OR 1.21, 95% CI 0.78 to 1.87; participants = 359;
studies = 2; I2 = 0%; Analysis 5.11), nor anticholinergics (OR
1.19, 95% CI 0.61 to 2.30; participants = 359; studies = 2; I2 =
0%; Analysis 5.13), between lithium and quetiapine groups.

Comparison 6: lithium versus olanzapine

We found three studies with 210 participants for this comparison.

Primary outcomes

Efficacy: response (categorical). MSRS/YMRS at least 50%

reduction from baseline to end of study

Lithium was less likely to improve manic symptoms than olanza-
pine (OR 0.44, 95% CI 0.20 to 0.94; participants = 180; studies
= 2; I2 = 0%; moderate-certainty evidence; Analysis 6.1).

Efficacy (categorical): remission. YMRS 12 or less at the end

of the study

Only Niufan 2008 reported this outcome. They did not find a
difference between lithium and olanzapine at inducing remission
(OR (non-event) 2.00, 95% CI 0.89 to 4.46; participants = 140;
studies = 1; Analysis 6.4).

Acceptability: adverse events

1. Tremor: significantly more participants in the lithium arm
reported a tremor than those taking olanzapine (OR 0.34, 95%
CI 0.06 to 1.99; participants = 46; studies = 1).

2. Other adverse events: only Niufan 2008 reported data on
other adverse events (from Analysis 20.1 onwards). They
reported no significant difference between olanzapine and
lithium for nausea, EPSEs, constipation, somnolence,
gastrointestinal disorders, dizziness, cough, tachycardia, fatigue,
headache, tonsillitis, upper respiratory tract infection, dry
mouth, haemorrhoids, metabolic disorders, hepatic disorders,
high cholesterol or high glucose. They did find a significantly
greater weight gain in the participants treated with olanzapine:
weight gain more than 7% of baseline at end of study (Analysis
20.28).

Acceptability: total withdrawal

Participants treated with lithium were more likely to withdraw
from the study than those on olanzapine (OR 2.60, 95% CI 1.13
to 5.99; participants = 210; studies = 3; I2 = 0%; low-certainty
evidence; Analysis 6.5).

Secondary outcomes

Efficacy: response (continuous). CGI severity score at the end

of the study

Three studies contributed data to this analysis (Analysis 6.3); all
reported that there were no significant differences in CGI score
between groups by the end of the study (MD 0.35, 95% CI −0.04
to 0.74; participants = 210; studies = 3; I2 = 87%; low-certainty
evidence).

Efficacy (continuous): change in CGI score from baseline to

end of study

Lithium caused a greater reduction in CGI score than olanzapine
but this was objectively a small effect (MD 0.58, 95% CI 0.52 to
0.64; participants = 170; studies = 2; I2 = 0%; Analysis 6.2).
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Only Niufan 2008 (n = 140) reported any other secondary out-
comes; they found olanzapine to be favourable (by a small amount
in each case) for the following outcomes:

1. change in BPRS from baseline to end of study (MD 2.12,
95% CI 1.87 to 2.37: Analysis 6.8);

2. change in CGI-BP depression score (MD 0.03, 95% CI
0.01 to 0.05; Analysis 6.9);

3. change in MADRS from baseline to end of study (MD
0.75, 95% CI 0.60 to 0.90; Analysis 6.10).

Acceptability: withdrawals due to lack of efficacy/adverse

events

Only Niufan 2008 reported these withdrawal figures; they found
no significant difference between lithium and olanzapine for lack
of efficacy (OR 1.67, 95% CI 0.38 to 7.26; participants = 140;
studies = 1; Analysis 6.6), and adverse events (OR 2.96, 95% CI
0.12 to 73.85; participants = 140; studies = 1; Analysis 6.7).

Use of rescue medications

Regarding rescue medications (benzodiazepines), there was no sig-
nificant difference in the use between participants taking lithium
or olanzapine (OR 1.66, 95% CI 0.63 to 4.35; participants = 140;
studies = 1; Analysis 6.11).

Lithium versus antipsychotics

Comparison 7: lithium versus chlorpromazine

Four studies with 313 participants met the inclusion criteria in this
category (Platman 1970; Prien 1972; Shopsin 1975; Spring 1970).
They were all published in the 1970s and used variable outcome
measures; this limited the amount of meta-analysis possible.

Primary outcomes

Efficacy (continuous): change in BPRS score from baseline to

end of study

Two studies reported this outcome (Prien 1972; Shopsin 1975).
There was no significant difference in efficacy between lithium and
chlorpromazine (MD −0.59, 95% CI −1.75 to 0.57; participants
= 284; studies = 2; I2 = 90%; low-certainty evidence; Analysis 7.1).

Efficacy (continuous): Psychiatric Evaluation Scale at end of

study

Platman 1970 reported the Psychiatric Evaluation Scale as their
only efficacy outcome and did not provide SDs or any statistical
analysis. They found a score of 2/6 in the lithium group and 2.7/6
in the chlorpromazine group (n = 23). The small size and lack of
analysis makes this result hard to place in context (Analysis 7.2).

Efficacy: response (categorical): defined by the study authors

at 21 days

Spring 1970 used a categorical outcome measure of efficacy, with
a clinician scoring presence (3 degrees) or absence of euphoria,
expansiveness, flight or ideas, pressured speech, activity and sleep
disturbance. They found that chlorpromazine was more effective
at treating manic symptoms than lithium (OR 4.00, 95% CI 0.25
to 63.95; participants = 12; studies = 1). However, this was an
extremely small study (Analysis 7.3). Note: this was a quasi-ran-
domised study.

Acceptability: adverse events

There were no outcomes for which it was possible to perform meta-
analysis. Prien 1972 reported an array of common adverse events,
but only provided comparative analysis for the overall number of
participants who experienced any “serious side effect”. They re-
ported no significant difference in the numbers of participants on
lithium or chlorpromazine: 31% versus 18%; n = 255, P = 0.1
(Chi2 analysis). Platman 1970, Shopsin 1975 and Spring 1970
provided only narrative comments about common side effects ex-
perienced by participants.

Acceptability: total withdrawals

There were no more total withdrawals from the study in the
lithium group compared to the chlorpromazine group (OR 1.75,
95% CI 0.92 to 3.31; participants = 262; studies = 2; I2 = 0%;
very ow certainty evidence; Analysis 7.4). There was no change to
the result removing Spring 1970, which was quasi-randomised.

Comparison 8: lithium versus haloperidol

Four studies investigated treatment of acute mania with lithium
or haloperidol; three of these examined efficacy (Garfinkel 1980;
Segal 1998; Shopsin 1975; n = 80) and one examined adverse
events (Trivedi 1996).
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Primary outcomes

Efficacy (continuous): change in BPRS score from baseline to

end of study

Three studies reported efficacy data (Analysis 8.1); there was no
significant difference found between lithium or haloperidol (MD
−2.40, 95% CI −6.31 to 1.50; participants = 80; studies = 3; I2

= 95%; low-certainty evidence). We investigated heterogeneity by
removing Garfinkel 1980, a result outlier, but the heterogeneity
remained high and the result did not change. The long timescale
over which these three studies were published (1975 to 1998) may
be a cause of unknown methodological differences.

Acceptability: adverse events. Changes in side-effect scores

from baseline to day 28

Trivedi 1996 used a side-effect score to explore the relative adverse
events of haloperidol and lithium. They reported that there was
no significant difference between treatments in the overall side-
effect score changes across the study (MD −0.20, 95% CI −2.05
to 1.65; participants = 28; studies = 1; Analysis 8.3).

Acceptability: total withdrawal

Only Segal 1998 reported withdrawal data; they reported no sig-
nificant difference between the lithium and haloperidol groups,
but this was a very small study (OR 0.29, 95% CI 0.03 to 3.12;
participants = 30; very low-certainty evidence; Analysis 8.4).

Secondary outcomes

Efficacy (continuous): change in CGI score from baseline to

end of study

Two studies reported this outcome (Segal 1998; Shopsin 1975),
but we could not carry out meta-analysis as neither study provided
SDs or the data to calculate them. Both studies reported a reduc-
tion in scores for both lithium and haloperidol but that this was
not significantly different between groups (Analysis 8.2).

Use of rescue medications

Only Segal 1998 reported the use of rescue medications. They
did not find any significant difference between the use of either
orphenadrine (OR 0.05, 95% CI 0.00 to 0.94; participants = 30;
Analysis 8.5), or lorazepam between the lithium and haloperidol

groups. They did not provide any SDs for the lorazepam data
(Analysis 8.6).

Comparison 9: lithium versus zuclopenthixol

Only Gouliaev 1996 fitted the inclusion criteria; this was a small
study with only 28 participants.

Primary outcomes

Efficacy: response (categorical). Reduction of at least 50% in

Bech-Rafaelsen Mania Scale by end of study

Gouliaev 1996 found no significant difference between lithium
and zuclopenthixol (OR 1.33, 95% CI 0.30 to 5.91; participants
= 28; studies = 1, very-low-certainty evidence; Analysis 9.1).

Acceptability: adverse events

Gouliaev 1996 divided adverse events into ’neurological’, ’psy-
chological’ and ’autonomic’. They found no significant differ-
ence between lithium and zuclopenthixol for the psychological or
autonomic categories. Zuclopenthixol was associated with more
frequent reporting of neurological symptoms, including EPSEs
(mean side-effect score lithium 0.3, zuclopenthixol 1.8, no SD/CI
provided, n = 28, P value reported as < 0.05; Analysis 9.4; Analysis
9.5; Analysis 9.6; Analysis 9.7).

Acceptability: total withdrawal

There was no significant difference in the number of withdrawals
from the lithium and zuclopenthixol arms of the study (OR 0.78,
95% CI 0.17 to 3.49; participants = 28; studies = 1, very low-
certainty evidence; Analysis 9.2).

Secondary outcomes

Use of rescue medications: mean dose of clonazepam

There was no significant difference in the amount of clonazepam
used by the lithium or zuclopenthixol groups (2.8 mg versus 4 mg,
no SD or statistics provided; Analysis 9.3).

Comparison 10: lithium versus risperidone

We found three studies with 255 participants for this comparison.
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Primary outcomes

Efficacy: response (continuous). Change in YMRS score from

baseline to end of study

Meta-analysis found that risperidone was more effective at reduc-
ing manic symptoms than lithium (MD 7.28, 95% CI 5.22 to
9.34; participants = 241; studies = 3; I2 = 49%; low-certainty ev-
idence; Analysis 10.1).

Efficacy: remission (categorical). YMRS less than 12 or

absence of DSM-IV mania by the end of the study

There was considerable heterogeneity between the studies, and no
significant difference between lithium or risperidone (OR 1.30,
95% CI 0.11 to 14.95; participants = 211; studies = 2; I2 = 89%;
low-certainty evidence; Analysis 10.2).

Acceptability: adverse events

Just one study reported most of the common adverse events.
Geller 2012 reported no significant difference between frequency
in participants treated with lithium or risperidone for the majority
of adverse events. The exceptions included appetite increase (OR
0.31, 95% CI 0.16 to 0.59; participants = 173; Analysis 10.12),
weight gain (OR 0.10, 95% CI 0.03 to 0.32; participants = 173;
Analysis 10.15), dry mouth (OR 2.42, 95% CI 1.02 to 5.75;
participants = 173; Analysis 10.16), and abdominal pain (OR
3.98, 95% CI 1.91 to 8.27; participants = 173; Analysis 10.17),
which were all more common in lithium-treated participants.
More participants treated with risperidone than lithium reported
somnolence or drowsiness (OR 0.43, 95% CI 0.24 to 0.75; par-
ticipants = 219; studies = 2; I2 = 50%; Analysis 10.4).
Data from two studies (Barekatain 2005; Geller 2012), found that
lithium was more likely than risperidone to cause the following
adverse events:

1. diarrhoea (OR 4.14, 95% CI 1.12 to 15.26; participants =
219; studies = 2; I2 = 0%; Analysis 10.5);

2. nausea (OR 2.49, 95% CI 1.32 to 4.69; participants = 219;
studies = 2; I2 = 0%; Analysis 10.6);

3. vomiting (OR 2.80, 95% CI 1.22 to 6.42; participants =
219; studies = 2; I2 = 0%; Analysis 10.9);

4. frequent urination (OR 5.29, 95% CI 2.12 to 13.21;
participants = 219; studies = 2; I2 = 0%; Analysis 10.14).

Acceptability: total withdrawal

Three studies reported total withdrawal data. The participants in
the lithium group were more likely to withdraw than those treated

with risperidone (OR 1.85, 95% CI 1.02 to 3.34; participants =
255; studies = 3; I2 = 29%; moderate-certainty evidence; Analysis
10.8).

Secondary outcomes

Efficacy: response (continuous). CGI change from baseline to

end of study

The meta-analysis found a small but significantly greater reduction
in CGI score in those treated with lithium compared to risperidone
(MD 0.90, 95% CI 0.39 to 1.41; participants = 62; studies = 2; I
2 = 0%; Analysis 10.3).

Acceptability: withdrawal due to adverse events

Geller 2012 reported no significant difference in the number of
withdrawals between the lithium and risperidone groups (OR
2.80, 95% CI 0.72 to 10.91; participants = 179; Analysis 10.10).

Use of rescue medications

Segal 1998 was the only study to report use of lorazepam or or-
phenadrine in addition to the randomised medication. They did
not provide SDs or any means to calculate these, but reported
in the paper that there was no significant difference between the
use of these between the lithium and risperidone groups (Analysis
10.18; Analysis 10.19).

Comparison 11: lithium versus aripiprazole

Only one study with 309 participants met the inclusion criteria
for lithium compared to aripiprazole (Keck 2009).

Primary outcomes

Efficacy: response (categorical). YMRS reduction by at least

50% from baseline

There was no significant difference between lithium and aripipra-
zole (OR 0.96, 95% CI 0.62 to 1.51; participants = 309; moder-
ate-certainty evidence; Analysis 11.1).
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Efficacy: remission (categorical). YMRS 12 or less at end of

study

Neither lithium or aripiprazole were better at inducing remission
from mania (OR 0.99, 95% CI 0.63 to 1.56; participants = 309;
moderate-certainty evidence; Analysis 11.3).

Acceptability: adverse events

Keck 2009 did not find any significant difference in the fre-
quency of akathisia, constipation, headache, nausea, somnolence,
tremor or EPSEs between lithium and aripiprazole (Analysis
11.10; Analysis 11.11; Analysis 11.12; Analysis 11.13; Analysis
11.14; Analysis 11.15; Analysis 11.16). There was a trend towards
more participants in the lithium group gaining weight than in the
aripiprazole group but this was not significant (OR 2.07, 95% CI
0.18 to 23.21; n = 184, P = 0.56, low-certainty evidence; Analysis
11.17).

Acceptability: withdrawals

There was no significant difference between total withdrawals in
the lithium compared to aripiprazole groups (Analysis 11.5), how-
ever, Keck 2009 did find that significantly more participants with-
drew from the lithium group than from the aripiprazole group
when just withdrawals due to lack of efficacy were considered (OR
3.15, 95% CI 1.42 to 6.96; participants = 315, moderate-certainty
evidence; Analysis 11.20).

Secondary outcomes

Efficacy: response (continuous). Change CGI-BP severity score

from baseline to end of study

There was a greater reduction in CGI scores in the aripiprazole
group compared to lithium (MD 0.20, 95% CI 0.18 to 0.22;
participants = 309; studies = 1; Analysis 11.2).

Efficacy (continuous): change in PANSS scores from baseline

Aripiprazole treatment led to a greater reduction in PANSS scores
than lithium (MD 2.50, 95% CI 2.16 to 2.84; participants = 268;
studies = 1; Analysis 11.4).

Use of rescue medications

The use of anxiolytics between lithium- and aripiprazole-treated
participants did not differ (Analysis 11.22), but the lithium group

was significantly less likely to use anticholinergics (OR 0.34, 95%
CI 0.17 to 0.69; participants = 315; studies = 1; Analysis 11.24).

Lithium versus anti-epileptic mood stabiliser

Comparison 12: lithium versus topiramate

Two studies with 660 participants, from the same research group,
investigated the comparative efficacy of lithium and topiramate for
acute mania (Kushner 2006 PDMD-004; Kushner 2006 PDMD-
008). These were published in one publication and the method-
ology for both studies was identical, except for the experimental
dose of topiramate, so the results have been combined.

Primary outcomes

Lithium was more effective than topiramate at reducing the symp-
toms of mania for the following outcomes.

1. Efficacy: response (categorical). YMRS reduction by at least
50% by the end of the study (OR 2.28 (95% CI 1.63 to 3.20;
participants = 660; studies = 1, high-certainty evidence; Analysis
12.1).

2. Efficacy (categorical): remission. YMRS 12 or less at the
end of the study (OR 2.24 (95% CI 1.58 to 3.15; participants =
660; studies = 1, high-certainty evidence; Analysis 12.2).

Acceptability: adverse events

There were no adverse events found to be significantly different
between the groups at the end of the studies.

Acceptability: withdrawals due to lack of efficacy/adverse

events

Kushner 2006 did not find a significant difference between with-
drawals for any reason between lithium and topiramate (OR 1.28,
95% CI 0.66 to 2.48; participants = 1352; studies = 1; I2 = 53%;
high-certainty evidence; Analysis 12.8).

Lithium versus benzodiazepines

Comparison 13: lithium versus clonazepam

Two studies with only 41 participants met the inclusion criteria.

Primary outcomes

None of the included studies reported any of our primary out-
comes.
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Secondary outcomes

Efficacy: response (continuous). Change in CGI scores from

baseline to end of the study

Two studies contributed to this analysis; there was no significant
difference between participants treated with lithium versus clon-
azepam (MD −0.41, 95% CI −1.46 to 0.65; participants = 41;
studies = 2; I2 = 0%; moderate-certainty evidence; Analysis 13.1).
A sensitivity analysis removing Clark 1996, the only single-blinded
study, left only one set of results, which show no significant differ-
ence between lithium and clonazepam (Chouinard 1983; Analysis
13.2).
Clark 1996 also reported that there was no significant difference
in change in MRS or IMPS scores between groups from baseline
to end of the study (Analysis 13.3; Analysis 13.5).

Acceptability: adverse events

Clark 1996 reported the Angus-Simpson scale of adverse events.
They found no significant difference in the side effects reported
by those in the lithium arm compared to those treated with clon-
azepam (MD −0.17, 95% CI −0.83 to 0.49; participants = 30;
studies = 1; Analysis 13.7).

Use of rescue medications

Chouinard 1983 reported the use of their stipulated rescue medi-
cation (haloperidol), to be no greater in the lithium compared to
haloperidol group. However, this study was extremely small, lead-
ing to very wide confidence intervals and limiting the application
of this finding (OR 4.00, 95% CI 0.27 to 60.32; participants =
11; studies = 1; Analysis 13.8).

Lithium versus electroconvulsive therapy (ECT)

Comparison 14: lithium versus ECT

There was only one study with 38 participants that fitted the
inclusion criteria (Small 1988). This publication did not provide
SEs or SDs but did report P values relating to t-tests.

Primary outcomes

ECT was more effective at reducing manic symptoms than lithium
(P < 0.05) on the following outcomes: mean change in MRS (
Analysis 14.1, low-certainty evidence), and in BPRS (Analysis
14.2, low-certainty evidence), from baseline to end of week 8.
Small 1988 did not report data about acceptability or adverse
events.

Secondary outcomes

ECT was more effective at reducing scores on the following overall
ratings of severity than lithium (P < 0.05): change in CGI severity
(Analysis 14.3), GAS (Analysis 14.4), and Hamilton Depression
Scale ratings (Analysis 14.5), from baseline to end of week 8.

Comparison 15: lithium versus all antimanic agents

We compared data from all antimanic agents that had combinable
primary outcome measures to lithium.

Primary outcomes

Efficacy: response (categorical). At least 50% reduction on

YMRS/MRS/BPRS by end of the study

Fourteen studies (including 18 datasets, as four studies had two
arms), contributed to the analysis. Lithium was more effective at
inducing a response in acute mania than placebo (OR 1.36, 95%
CI 1.01 to 1.83; participants = 3666; studies = 14; I2 = 70%; high-
certainty evidence; Analysis 15.1).

Efficacy: response (continuous). Change from baseline

YMRS/BPRS score to end of study

There was no significant difference between the efficacy of lithium
and the other antimanic agents (MD −0.30, 95% CI −1.45 to
0.85; participants = 2231; studies = 18; I2 = 99%; moderate-
certainty evidence; Analysis 15.2).

Acceptability: total withdrawals

We compared lithium to all other antimanic agents (whose studies
provided data, studies = 23, datasets =28) in terms of withdrawals
for any reason; there was no significant difference between groups
(OR 1.11, 95% CI 0.84 to 1.47; participants = 3832; studies =
23; I2 = 62%; high-certainty evidence; Analysis 15.3).

Subgroup analyses

Due to the limited number of studies per comparison, we could
not perform any of the originally planned subgroup analyses.

Sensitivity analyses

We could not perform a sensitivity analysis excluding studies
that recruited participants with treatment-resistant mania, because
none of the included studies recruited such participants. Almost
all the studies reported an all-cause dropout rate greater than 20%,
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so it was not possible to carry out this sensitivity analysis. How-
ever, our routine comparisons of random-effects and fixed-effect
models, as well as our secondary outcomes of remission rates and
continuous severity measures, may be considered additional forms
of sensitivity analyses.
A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

Lithium compared to valproate for acute mania

Patient or population: acute mania
Setting: inpat ients and outpat ients attending mood disorders clinics
Intervention: l ithium
Comparison: valproate

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with valproate Risk with lithium

Efficacy: response

(categorical)

YMRS/ SADS-C
decrease ≥ 50% by end
of study

Study populat ion OR 1.22
(0.87 to 1.70)

607
(5 RCTs)

⊕⊕⊕©

Moderate1

438 per 1000 487 per 1000
(404 to 569)

Efficacy: response

(continuous)

Change in YMRS (ITT-
LOCF) f rom baseline to
end of study

The mean ef f icacy:
response (cont inuous)
change in YMRS (ITT-
LOCF) f rom baseline to
end of study in the
valproate group ranged
f rom −23.8 to −7.4

The mean ef f icacy:
response (cont inuous)
change in YMRS (ITT-
LOCF) f rom baseline to
end of study in the
lithium group ranged
f rom −23.55 to −6.1

- 398
(5 RCTs)

⊕©©©

Very low2,3

Efficacy: remission

(categorical)

YMRS ≤ 12 and no in-
crease in MADRS at end
of study

Study populat ion OR 0.78
(0.46 to 1.32)

257
(1 RCT)

⊕⊕⊕©

Moderate4
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713 per 1000 660 per 1000
(533 to 766)

Acceptability: total
withdrawals

Study populat ion OR 1.20
(0.86 to 1.69)

629
(5 RCTs)

⊕⊕⊕⊕

High
330 per 1000 372 per 1000

(298 to 455)

Adverse event: t remor Study populat ion OR 10.51
(1.96 to 56.48)

449
(2 RCTs)

⊕⊕⊕⊕

High5,6

4 per 1000 44 per 1000
(9 to 200)

Adverse event: somno-
lence

Study populat ion OR 0.47
(0.29 to 0.76)

575
(4 RCTs)

⊕⊕⊕⊕

High
221 per 1000 118 per 1000

(76 to 177)

Adverse event: nausea Study populat ion OR 1.53
(0.97 to 2.40)

583
(4 RCTs)

⊕⊕⊕©

Moderate7

158 per 1000 222 per 1000
(154 to 310)

*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

CI: conf idence interval; ITT: intent ion-to-treat; LOCF: last observat ion carried forward;MADRS: Montgomery-Åsberg Depression Rating Scale;OR: odds rat io; RCT: randomised
controlled trial; SADS-C: Schedule for Af fect ive Disorders and Schizophrenia-change; YMRS: Young Mania Rating Scale

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect
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1Downgraded one level due to imprecision: two small studies with very wide conf idence intervals; overall result is precise
which is probably an overest imate of true precision.

2Downgarded two levels due to imprecision and inconsistency. Six studies, three missing standard deviat ion, which could not
be imputed. Three studies giving highly variable results. Overall est imate is therefore much more consistent than heterogeneity
of studies should suggest.
3Downgraded for imprecision. Three studies all with dif f ering, imprecise results.
4Downgraded one level due to suspicion of report ing bias. Single study reported this outcome when mult iple other larger
studies will have had this data available; strongly suggests few part icipants met remission criteria by end of study.
5Both studies have very wide conf idence intervals.
6Likely publicat ion bias, but not downgraded as the included studies are of high quality. Four large studies examined this
quest ion but did not report this common adverse event with lithium.
7Downgraded one level due to imprecision. All values fairly imprecise, especially Kowatch 2000, may be overest imating true
ef fect.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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Lithium compared to lamotrigine for acute mania

Patient or population: acute mania
Setting: inpat ients (GlaxoSmithKline studies did not state if the part icipants were inpat ients or outpat ients)
Intervention: l ithium
Comparison: lamotrigine

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with lamotrigine Risk with lithium

Efficacy: response

(categorical)

YMRS/ SADS-C
decrease ≥ 50% by end
of study

- - - - - No study measured this
outcome

Efficacy: response

(continuous)
Change in BPRS f rom
baseline to end of study

The mean ef f icacy:
response (cont inuous)
change in BPRS f rom
baseline to end of study
in lamotrigine group
ranged between −3.6
and −2.9

The mean ef f icacy:
response (cont inuous)
change in BPRS f rom
baseline to end of study
in lithium group ranged
between −5.1 and −4.
9

- 301
(3 RCTs)

⊕⊕⊕©

Moderate1

Efficacy: remission

(categorical)

YMRS ≤ 12 and no in-
crease in MADRS at end
of study

- - - - - No study measured this
outcome

Acceptability: total
withdrawals

Study populat ion OR 0.80
(0.50 to 1.29)

303
(3 RCTs)

⊕©©©

Very low2,3
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408 per 1000 355 per 1000
(256 to 471)

Adverse event: t remor Study populat ion OR 1.28
(0.48 to 3.41)

272
(2 RCTs)

⊕⊕⊕©

Moderate4

57 per 1000 72 per 1000
(28 to 171)

Adverse event: somno-
lence

Study populat ion OR 1.14
(0.34 to 3.85)

272
(2 RCTs)

⊕⊕⊕©

Moderate3,5

44 per 1000 50 per 1000
(16 to 151)

*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

CI: conf idence interval; MADRS: Montgomery-Åsberg Depression Rating Scale; OR: odds rat io; RCT: randomised controlled trial; SADS-C: Schedule for Af fect ive Disorders
and Schizophrenia-change; YMRS: Young Mania Rating Scale

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded one level for imprecision.
2Downgraded two levels for inconsistency. Heterogeneity was 82%. Two studies by GlaxoSmithKline have sim ilar methodology
and inclusion criteria but had very dif f erent dropout rates. The study authors do not provide any insight into the cause of this.
3Downgraded one level for imprecision: wide conf idence interval.
4Downgraded one level for imprecision.
5Ichim 2000 would have been expected to have reported somnolence as it is a common adverse ef fect, however, as we have
no object ive measure of report ing bias we decided not to downgrade on the basis of a suspicion only.
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Lithium compared to carbamazepine for acute mania

Patient or population: acute mania
Setting: inpat ients
Intervention: l ithium
Comparison: carbamazepine

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with

carbamazepine

Risk with lithium

Efficacy: response

(categorical)

YMRS/ SADS-C
decrease ≥ 50% by end
of study

- - - - - No study measured this
outcome

Efficacy: response

(continuous)

YMRS/ BPRS change
f rom baseline to end of
study

The mean ef f icacy:
response (cont inuous)
YMRS/ BPRS endpoint
score in the carba-
mazepine group ranged
between 9 and 24

The mean ef f icacy:
response (cont inuous)
YMRS/ BPRS endpoint
score in the lithium
group ranged between
9.46 and 30.9

- 102
(3 RCTs)

⊕©©©

Very low1

Efficacy: response

(continuous)

CGI change f rom base-
line to end of study

The mean ef f icacy:
response (cont inuous)
CGI endpoint score
ranged between 4.1 and
5.6

The mean ef f icacy:
response (cont inuous)
CGI endpoint score
ranged between 5.3 and
5.7

- 76
(2 RCTs)

⊕⊕⊕©

Moderate2

Efficacy: remission

(categorical)

YMRS ≤ 12 and no in-
crease in MADRS at end
of study

- - - - - No study measured this
outcome
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Acceptability: total
withdrawals

Study populat ion OR 0.20
(0.02 to 1.94)

34
(1 RCT)

⊕⊕©©

Low3

263 per 1000 67 per 1000
(7 to 409)

Adverse event: seda-
t ion

Study populat ion OR 0.16
(0.01 to 3.64)

27
(1 RCT)

⊕⊕©©

Low4

154 per 1000 28 per 1000
(2 to 398)

*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

CGI: Clinical Global Impression; CI: conf idence interval; MADRS: Montgomery-Åsberg Depression Rating Scale; OR: odds rat io; RCT: randomised controlled trial; SADS-C:
Schedule for Af fect ive Disorders and Schizophrenia-change; YMRS: Young Mania Rating Scale

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded for risk of bias, and two levels for imprecision.
2Downgraded for risk of bias. Kowatch 2000 blinding strategy unclear, very poor complet ion rate to the study and not all
outcomes reported. Lusznat 1988 select ive report ing. Other studies low risk of bias.
3Pooled est imate has wide conf idence interval, ref lect ive of imprecision of all studies. Sample size is very small, would not
meet opt imal information size (OIS). Downgraded two levels for this.
4Downgraded two levels for risk of bias. Studies included part icipants aged older than 25 years; methodology poorly reported
compared to modern studies.
5Downgraded for risk of bias (methodology) and imprecision. Single study with wide conf idence intervals.
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Lithium compared to quetiapine for acute mania

Patient or population: acute mania
Setting: inpat ients
Intervention: l ithium
Comparison: quet iapine

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with quetiapine Risk with lithium

Efficacy: response

(categorical)

YMRS decrease by ≥

50% by end of study

Study populat ion OR 0.66
(0.28 to 1.55)

335
(2 RCTs)

⊕©©©

Very low1,2,3

644 per 1000 544 per 1000
(336 to 737)

Efficacy: response

(continuous)
YMRS change f rom
baseline to end of study

The mean ef f icacy:
response (cont inuous)
YMRS change f rom
baseline to end of study
in the quet iapine group
ranged f rom −20.28 to
−18.2

The mean ef f icacy:
response (cont inuous)
YMRS change f rom
baseline to end of study
in the lithium group
ranged f rom −20.76 to
−15.9

- 359
(2 RCTs)

⊕⊕©©

Low1,3

Efficacy: remission

(categorical)

Decrease in YMRS≤ 12
by end of study

Study populat ion OR 0.64
(0.26 to 1.57)

359
(2 RCTs)

⊕⊕©©

Low1,3

538 per 1000 427 per 1000
(232 to 646)

Acceptability: total
withdrawals

Study populat ion OR 1.38
(0.83 to 2.28)

359
(2 RCTs)

⊕©©©

Very low1,3,4

212 per 1000 271 per 1000
(182 to 380)

Adverse events - - - - - No study measured this
outcome4
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*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

CI: conf idence interval; OR: odds rat io; RCT: randomised controlled trial; YMRS: Young Mania Rating Scale

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded one level for inconsistency. High heterogeneity f rom two sim ilar studies.
2Downgraded one level for imprecision: wide conf idence intervals.
3Outcome 1 downgraded for publicat ion bias. Only two studies found for this outcome, which makes it likely that there are
unpublished data not found by our search.
4Downgraded one level for imprecision. Large study with t ight conf idence interval, small study with wide conf idence interval.
This is to be expected, but it means the precision is highly dependent upon one study.
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Lithium compared to olanzapine for acute mania

Patient or population: acute mania
Setting: inpat ients
Intervention: l ithium
Comparison: olanzapine

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with olanzapine Risk with lithium

Efficacy: response

(categorical)

MSRS/ YMRS ≥ 50%de-
crease in score by end
of study

Study populat ion OR 0.44
(0.20 to 0.94)

180
(2 RCTs)

⊕⊕⊕©

Moderate1

730 per 1000 544 per 1000
(351 to 718)

Efficacy: response

(continuous)

CGI severity score at
end of study

The mean ef f icacy:
response (cont inuous)
CGI severity endpoint
score in the olanzapine
group ranged between
2.26 and 3.69

The mean ef f icacy:
response (cont inuous)
CGI severity endpoint
score in the lithium
group ranged between
2.83 and 3.41

- 210
(3 RCTs)

⊕⊕©©

Low2

Efficacy: remission

(categorical)

YMRS ≤ 12 at end of
study

Study populat ion OR 2.00
(0.89 to 4.46)

140
(1 RCT)

⊕⊕©©

Low3

826 per 1000 905 per 1000
(809 to 955)

Acceptability: total
withdrawals

Study populat ion OR 2.60
(1.13 to 5.99)

210
(3 RCTs)

⊕⊕©©

Low4

87 per 1000 198 per 1000
(97 to 362)

Adverse events - - - - - No study measured this
outcome4
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*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

CGI: Clinical Global Impression; CI: conf idence interval; MSRS: Manic-State Rating Scale; OR: odds rat io; RCT: randomised controlled trial; YMRS: Young Mania Rating Scale

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded one level for publicat ion bias. Olanzapine is used widely to treat acute mania; why so few studies? The lack of
studies precluded the use of funnel plots.

2Berk 1999 rated as high risk of bias for select ive report ing. Downgraded one level for risk of bias. Downgraded one level for
suspected publicat ion bias as described above.
3Downgraded one level for imprecision. Wide conf idence interval on single small study. Downgraded one level for suspected
publicat ion bias as described above.
4All studies have wide conf idence intervals; strongly suspect result to be an overest imate of favouring olanzapine. Downgraded
one level for imprecision. Downgraded one level for suspected publicat ion bias as described above.
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Lithium compared to chlorpromazine for acute mania

Patient or population: acute mania
Setting: inpat ients
Intervention: l ithium
Comparison: chlorpromazine

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with chlorpro-

mazine

Risk with lithium

Efficacy: response

(categorical)

MSRS/ YMRS ≥ 50%de-
crease in score by end
of study

- - - - - No study measured this
outcome

Efficacy: response

(continuous)

BPRS score change
f rom baseline to end of
study

The mean ef f icacy:
response (cont inuous)
BPRS score change
f rom baseline to end of
study in the chlorpro-
mazine group ranged
f rom 1.21 to 2.23

The mean ef f icacy:
response (cont inuous)
BPRS score change
f rom baseline to end
of study in the lithium
group ranged f rom 0.99
to 1.16

- 284
(2 RCTs)

⊕©©©

Very low1,2,3

Efficacy: remission

(categorical)

YMRS ≤ 12 at end of
study

- - - - - No study measured this
outcome

Acceptability: total
withdrawals

Study populat ion OR 1.75
(0.92 to 3.31)

262
(2 RCTs)

⊕⊕©©

Low3,4

141 per 1000 223 per 1000
(131 to 351)
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Adverse events - - - - - No study measured this
outcome

*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

BPRS: Brief Psychiatric Rat ing Scale; CI: conf idence interval; MSRS: Manic-State Rating Scale; OR: odds rat io; RCT: randomised controlled trial; YMRS: Young Mania Rating
Scale

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded for risk of bias and publicat ion bias. We ident if ied only two studies comparing lithium and chlorpromazine that
we could pool (a third, Spring 1970 did not provide any outcomes that were comparable): these were both conducted > 30
years ago. It is possible that the trend to using atypical ant ipsychot ics means research using chlorpromazine has reduced,
but we would have expected more publicat ions. Also note that the methodology used in the 1970s/ 80s was not as rigorous
as today, but these studies do give relat ively clear accounts of systematic study procedures.

2Downgraded for inconsistency. Heterogeneity 90%. Methodology of studies might well be the explanat ion but this is hard to
invest igate with minimal information.
3Downgraded for publicat ion bias. Chlorpromazine was a mainstay of psychiatry in mid 20th century. We would have expected
more publicat ions on this topic. Part of the issue is the lack of combinable outcomes.
4Downgraded for risk of bias as Spring 1970 was quasi-randomised. Removing Spring 1970 does not change the result . Prien
1972 does not give a detailed enough methodology to feel conf ident about risk of bias.
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Lithium compared to haloperidol for acute mania

Patient or population: acute mania
Setting: inpat ients (one study did not specif y a sett ing)
Intervention: l ithium
Comparison: haloperidol

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with haloperidol Risk with lithium

Efficacy: response

(categorical)

MSRS/ YMRS ≥ 50%de-
crease in score by end
of study

- - - - - No study measured this
outcome

Efficacy: response

(continuous)

change in BPRS (total)
f rom baseline to end of
study -all data

The mean ef f icacy:
response (cont inuous)
change in BPRS (total)
f rom baseline to end of
study in the haloperidol
group ranged f rom 1.24
to 12

The mean ef f icacy:
response (cont inuous)
change in BPRS (total)
f rom baseline to end
of study in the lithium
group ranged f rom 0.99
to 1

- 80
(3 RCTs)

⊕©©©

Very low1

Efficacy: remission

(categorical)

YMRS ≤ 12 at end of
study

- - - - - No study measured this
outcome

Acceptability: total
withdrawals

Study populat ion OR 0.29
(0.03 to 3.12)

30
(1 RCT)

⊕©©©

Very low2

200 per 1000 68 per 1000
(7 to 438)
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Adverse events - - - - - No study measured this
outcome

*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

BPRS: Brief Psychiatric Rat ing Scale; CI: conf idence interval; MSRS: Manic-State Rating Scale; OR: odds rat io; RCT: randomised controlled trial; YMRS: Young Mania Rating
Scale

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded two levels for potent ial risk of bias. Includes studies f rom 1980 and 1975 with sparse published methodology.
Downgraded for inconsistency. Heterogeneity very high (88%); even with removal of out lier in Analysis 8.1 (95%).

2Downgraded for imprecision. Single study with wide conf idence interval. Downgraded for publicat ion bias. Sim ilar to other
categories, haloperidol versus lithium is a quest ion we would have expected to see more literature on. It is not possible to do
funnel plots with such a lim ited number of studies.
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Lithium compared to zuclopenthixol for acute mania

Patient or population: acute mania
Setting: inpat ients
Intervention: l ithium
Comparison: zuclopenthixol

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with

zuclopenthixol

Risk with lithium

Efficacy: response

(categorical)

BMRS change ≥ 50%
f rom baseline to end of
study

Study populat ion OR 1.33
(0.30 to 5.91)

28
(1 RCT)

⊕©©©

Very low1,2,3

462 per 1000 533 per 1000
(205 to 835)

Efficacy: response

(continuous)

change in BPRS (total)
f rom baseline to end of
study -all data

- - - - - No study measured this
outcome

Efficacy: remission

(categorical)

YMRS ≤ 12 at end of
study

- - - - -

Acceptability: total
withdrawals

Study populat ion OR 0.78
(0.17 to 3.49)

28
(1 RCT)

⊕©©©

Very low1,2,3

462 per 1000 401 per 1000
(127 to 749)
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Adverse events - - - - - No study measured this
outcome

*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

BPRS: Brief Psychiatric Rat ing Scale; BRMS: Bech-Rafaelsen Mania Scale; CI: conf idence interval; OR: odds rat io

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded one level: single study with high risk of bias for blinding and select ive report ing.
2Downgraded one level for imprecision. Single small study with wide conf idence interval.
3Downgraded one level for publicat ion bias. Only a single study found in the literature f it t ing our inclusion criteria.
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Lithium compared to risperidone for acute mania

Patient or population: acute mania
Setting: inpat ients and specialist mood disorders clinic (one study did not describe the sett ing)
Intervention: l ithium
Comparison: risperidone

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with risperidone Risk with lithium

Efficacy: response

(categorical)

BMRS change ≥ 50%
f rom baseline to end of
study

- - - - - No study measured this
outcome

Efficacy: response

(continuous)

YMRS/MRS change at
the end of the study

The mean ef f icacy:
response (cont inuous):
YMRS/MRS change at
the end of the study was
0

MD 7.28 more
(5.22 to 9.34)

- 241
(3 RCTs)

⊕⊕©©

Low1,2

Efficacy: remission

(categorical)

YMRS ≤ 12/ absence of
DSM-IV mania by end of
study

Study populat ion OR 1.30
(0.11 to 14.95)

211
(2 RCTs)

⊕⊕©©

Low3,4

590 per 1000 652 per 1000
(137 to 956)

Acceptability: total
withdrawals

Study populat ion OR 1.85
(1.02 to 3.34)

255
(3 RCTs)

⊕⊕⊕©

Moderate2

181 per 1000 290 per 1000
(184 to 425)
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Ad-

verse events: drowsi-
ness/ somnolence

Study populat ion OR 0.43
(0.24 to 0.75)

219
(2 RCTs)

⊕⊕⊕©

Moderate2

455 per 1000 264 per 1000
(167 to 385)

*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

BRMS: Bech-Rafaelsen Mania Scale; CI: conf idence interval; DSM- IV: Diagnost ic and Stat ist ical Manual of Mental Disorders, fourth edit ion; OR: odds rat io; MRS: Mania Rating
Scale; YMRS: Young Mania Rating Scale

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded one level for imprecision. All studies have wide conf idence intervals.
2Downgraded one level for publicat ion bias. Very few studies found for this important clinical quest ion using widely used
medicat ions.
3Downgraded one level for imprecision. Two studies each with wide conf idence interval.
4Downgraded one level for high probability of publicat ion bias. This is an important clinical quest ion using widely used
medicat ions. Seems probable few studies were long enough to show remission and so this outcome has not been reported.
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Lithium compared to aripiprazole for acute mania

Patient or population: acute mania
Setting: inpat ients
Intervention: l ithium
Comparison: aripiprazole

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with aripiprazole Risk with lithium

Efficacy: response

(categorical)

BMRS change ≥ 50%
f rom baseline to end of
study

- - - - - No study measured this
outcome

Efficacy: response

(continuous)

YMRS change by ≥ 50%
at end of study

Study populat ion OR 0.96
(0.62 to 1.51)

309
(1 RCT)

⊕⊕⊕©

Moderate1

468 per 1000 457 per 1000
(352 to 570)

Efficacy: remission

(categorical)

YMRS ≤ 12 at end of
study

Study populat ion OR 0.99
(0.63 to 1.56)

309
(1 RCT)

⊕⊕⊕©

Moderate1

403 per 1000 400 per 1000
(298 to 513)

Acceptability: total
withdrawals

Study populat ion OR 0.94
(0.60 to 1.46)

315
(1 RCT)

⊕⊕⊕©

Moderate1

529 per 1000 514 per 1000
(403 to 621)

Adverse events: t remor Study populat ion OR 1.45
(0.65 to 3.24)

313
(1 RCT)

⊕⊕⊕©

Moderate1
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71 per 1000 100 per 1000
(48 to 200)

Adverse events: som-
nolence/ sedat ion

Study populat ion OR 0.56
(0.26 to 1.23)

313
(1 RCT)

⊕⊕⊕©

Moderate1

117 per 1000 69 per 1000
(33 to 140)

Adverse events: clini-
cally relevant (> 7%)
weight gain

Study populat ion OR 2.07
(0.18 to 23.21)

184
(1 RCT)

⊕⊕©©

Low1,2

11 per 1000 22 per 1000
(2 to 201)

*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

BRMS: Bech-Rafaelsen Mania Scale; CI: conf idence interval; OR: odds rat io; YMRS: Young Mania Rating Scale

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded one level for publicat ion bias. Despite a full repeated database search and handsearching of grey literature, we
found only Keck 2009 lithium verus aripiprazole. We found no ongoing studies for this category. This strongly suggests
that data are missing.

2Downgraded one level for imprecision. Single study with wide conf idence interval.
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Lithium compared to topiramate for acute mania

Patient or population: acute mania
Setting: inpat ients
Intervention: l ithium
Comparison: topiramate

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with topiramate Risk with lithium

Efficacy: response

(categorical)

YMRS change ≥ 50%
f rom baseline to end of
study

Study populat ion OR 2.28
(1.63 to 3.20)

660
(1 RCT)

⊕⊕⊕⊕

High

270 per 1000 458 per 1000
(376 to 542)

Efficacy: response

(continuous)

YMRS change by ≥ 50%
at end of study

- - - - - No study measured this
outcome

Efficacy: remission

(categorical)

YMRS ≤ 12 at end of
study

Study populat ion OR 2.24
(1.58 to 3.15)

660
(1 RCT)

⊕⊕⊕⊕

High
240 per 1000 415 per 1000

(333 to 499)

Acceptability: total
withdrawals

Study populat ion OR 1.28
(0.66 to 2.48)

1352
(2 RCTs)

⊕⊕⊕⊕

High
74 per 1000 93 per 1000

(50 to 166)
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*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

CI: conf idence interval; OR: odds rat io; YMRS: Young Mania Rating Scale

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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Lithium compared to clonazepam for acute mania

Patient or population: acute mania
Setting: inpat ients
Intervention: l ithium
Comparison: clonazepam

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with clonazepam Risk with lithium

Efficacy: response

(categorical)

YMRS change ≥ 50%
f rom baseline to end of
study

- - - - - No study measured this
outcome

Efficacy: response

(continuous)

change in CGI score
f rom baseline to end of
study

The mean ef f icacy:
response (cont inuous)
mean CGI endpoint
score in the clon-
azepam group ranged
f rom 2.71 to 4

The mean ef f icacy:
response (cont inuous)
mean CGI endpoint
score in the lithium
group ranged f rom 2.07
to 4.4

- 41
(2 RCTs)

⊕⊕⊕©

Moderate1

Efficacy : remission

(categorical)

YMRS ≤ 12 at end of
study

- - - - - No study measured this
outcome

Acceptability: total
withdrawals

- - - - - No study measured this
outcome

Adverse events - - - - - No study measured this
outcome
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*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

CGI: Clinical Global Impression; CI: conf idence interval; OR: odds rat io; YMRS: Young Mania Rating Scale

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded one level for risk of bias; includes a single blinded study.
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Lithium compared to electroconvulsive therapy (ECT) for acute mania

Patient or population: acute mania
Setting: inpat ients
Intervention: l ithium
Comparison: ECT

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with ECT Risk with lithium

Efficacy: response

(categorical)

YMRS change ≥ 50%
f rom baseline to end of
study

- - - - - No study measured this
outcome

Efficacy: response

(continuous)

MRSmean change f rom
baseline to end of study

The mean ef f icacy:
response (cont inuous)
MRSmean change f rom
baseline to end of study
in the ECT group was
−18.5

The mean ef f icacy:
response (cont inuous)
MRSmean change f rom
baseline to end of study
in the ECT group was
−16.4

- 34
(1 RCT)

⊕⊕©©

Low1

Efficacy: remission

(categorical)

YMRS ≤ 12 at end of
study

- - - - - No study measured this
outcome

Acceptability: total
withdrawals

- - - - - No study measured this
outcome

Adverse events - - - - - No study measured this
outcome
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*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

CI: conf idence interval; ECT: electroconvulsive therapy; MRS: Mania Rating Scale; OR: odds rat io; YMRS: Young Mania Rating Scale

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded one level for imprecision. Downgraded one level for suspected publicat ion bias. We only found this one study
looking at electroconvulsive therapy in mania. It is not possible to do a funnel plot in this situat ion.
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Lithium compared to all antimanic agents for acute mania

Patient or population: acute mania
Setting: inpat ients and specialised outpat ient clinics
Intervention: l ithium
Comparison: all ant imanic agents

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with all antimanic

agents

Risk with lithium

Efficacy: response

(categorical)

YMRS/MRS/
BPRS change by ≥ 50%
at end of study

Study populat ion OR 1.36
(1.01 to 1.83)

3666
(14 RCTs)

⊕⊕⊕⊕

High

395 per 1000 476 per 1000
(407 to 545)

Efficacy: response

(continuous)

YMRS/ BPRS: change
f rom baseline to end of
study

The mean ef f icacy:
response (cont inuous)
YMRS/ BPRS change
f rom baseline to end of
study was 0

MD 0.30 lower
(−1.45 to lower 0.85)

- 2410
(19 RCTs)

⊕⊕©©

Low1

Efficacy: remission

(categorical)

YMRS ≤ 12 at end of
study

- - - - - No study measured this
outcome

Acceptability: total
withdrawals

Study populat ion OR 1.16
(0.89 to 1.52)

4201
(24 RCTs)

⊕⊕⊕⊕

High
308 per 1000 341 per 1000

(284 to 404)
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Adverse events - - - - - No study measured this
outcome

*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its
95%CI).

BPRS: Brief Psychiatric Rat ing Scale; CI: conf idence interval; MD: mean dif ference; MRS: Mania Rating Scale; OR: odds rat io; RCT: randomised controlled trial; YMRS: Young
Mania Rating Scale

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.
Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is
substant ially dif f erent.
Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.
Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded two levels for inconsistency. The overall result of this meta-analysis is precise, but the individual results are
highly heterogeneous. This is probably explainable by small sample sizes in early studies and missing standard deviat ions
that could not be imputed, however, with such a high I2 value (99%) the results could not be said to be consistent.
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D I S C U S S I O N

Summary of main results

We aimed to identify, synthesise and assess the available evidence
from double- and single-blinded randomised controlled studies to
answer the following questions.

1. How does the efficacy of lithium compare with placebo or
other active treatment in alleviating the acute symptoms of a
manic or mixed episode in people with bipolar disorder?

2. How does the acceptability and tolerability of lithium
compare with placebo or other active treatments in alleviating
the acute symptoms of a manic or mixed episode in people with
bipolar disorder?
We identified 36 studies that fitted our inclusion criteria. The
studies were published over a wide time scale (1970-2015) and
were mostly small in size. The earlier studies tended to have fewer
participants. All the studies included men and women, but three
studies only enrolled participants under 18 years. The duration
of follow-up varied across studies, within the range of three to 12
weeks and studies included a variety of measures of efficacy from
our primary and secondary outcomes. Overall, meta-analysis for
adverse events was limited by only one or two studies tending to
report any given outcome.

Lithium versus placebo

We included eight studies that compared lithium treatment with
placebo for acute mania (1991 participants). Lithium was found
to be superior to placebo in achieving response or remission; this
was high-certainty evidence. Greater decreases in continuous out-
come scales (YMRS, CGI, MADRS) were also seen in the lithium
groups compared to placebo, but objectively these were small re-
ductions and imprecision led to a grading of only moderate-cer-
tainty evidence. There was insufficient evidence to analyse speed
of response to lithium, or the optimal dosing strategies. The short
time scale (e.g. three to four weeks) of many of the studies may well
fail to capture the full effect of lithium on the treatment of acute
mania compared to fast-acting antipsychotics. Most other mood
stabilisers (lamotrigine, carbamazepine, valproate) also take time
to act - but even if longer head-to-head studies of mood stabilis-
ers in mania were conducted, there is often a substantial clinical
benefit to a rapid treatment effect.
The data on adverse events are less robust, as only a few studies
reported outcomes that could be combined. Moderate-certainty
evidence showed that participants treated with lithium were less
likely to develop an episode of depression or a worsening of their
mania. Tremor, dizziness, somnolence and gastrointestinal symp-
toms were more common in the lithium group than placebo (mod-
erate- or low-certainty evidence). It is notable that for the major-
ity of the adverse events, these were reported equally by those on
active treatment and placebo. No significant difference was found

for weight gain, but as the mean length of follow-up was only five
weeks, this is unsurprising. Participants on lithium were less likely
to withdraw from a study for any reason or for lack of efficacy than
those on placebo.

Lithium versus anticonvulsants/mood stabilisers

We found no evidence of a difference in the efficacy of valproate/
divalproex and lithium in treating mania in either categorical or
continuous outcomes. The heterogeneity of results was high, lead-
ing to moderate-certainty evidence. Both drugs appeared to be
tolerated equally; the only exceptions were that participants on
lithium were more likely to experience a tremor, whilst those on
valproate/divalproex were more sedated. Withdrawals from the
study for any reason were not significantly different between the
two groups (high-certainty evidence).
Moderate-certainty evidence compared the efficacy of lithium to
lamotrigine (three studies): we found no significant difference for
any measure of efficacy in treating acute mania or in total study
withdrawals. We found no significant differences between lithium
and lamotrigine in terms of tolerability (low-certainty evidence). It
is notable that lamotrigine needs to be slowly titrated to therapeutic
level over several weeks: the length of these studies was three to
six weeks, which may not have been long enough to see the full
effects of lamotrigine.
There was high-certainty evidence that lithium was superior to
topiramate in causing a response or remission from mania. Weight
loss was seen in those treated with topiramate but not in those on
lithium. There was no significant difference in total withdrawals
between lithium and topiramate (moderate-certainty evidence).

Lithium versus antipsychotics

Lithium was less likely to induce a response than olanzapine, but
this was low-certainty evidence from only two studies. Continuous
outcomes of efficacy showed a very small, but significant improve-
ment in manic symptoms in those on olanzapine (moderate-cer-
tainty evidence). More participants treated with lithium reported
a tremor (moderate-certainty evidence). Unfortunately, there was
inadequate data to comment on the relative effects of these in-
terventions on weight gain. By contrast, there was no evidence
that risperidone was more effective than lithium in terms of re-
ducing manic symptoms (moderate-certainty evidence) or induc-
ing remission (low-certainty evidence). Evidence covering adverse
events was all low in certainty, and suggested that risperidone was
more sedating but gastrointestinal symptoms and polyuria were
more common with lithium.
There was no evidence that quetiapine was more effective than
lithium in terms of response or remission (low-certainty evidence).
However, as the analysis only contained two studies with hetero-
geneous results, we deemed all efficacy outcomes to be of low cer-
tainty. Total withdrawals from the study were not significantly dif-
ferent between the two groups (low-certainty evidence). We found
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only one study comparing lithium with aripiprazole, and there was
no evidence that either drug was superior in inducing a response.
Chlorpromazine was not found to be more effective in reducing
manic symptoms compared to lithium (moderate- or low-certainty
evidence). The evidence available for meta-analysis was limited
and several of the studies were very small; the four studies were all
published in the 1970s. No side effects were reported by more than
one study. Efficacy was not significantly different between the two
groups (moderate-certainty evidence) and neither were total with-
drawals. Three studies looking at efficacy compared haloperidol
to lithium, but these included only 80 participants. We found no
significant difference in efficacy between groups (moderate-cer-
tainty evidence). Adverse events outcomes only had single studies
or could not be meta-analysed.

Lithium versus benzodiazepines

We found only two studies comparing lithium to clonazepam.
There was no significant difference in efficacy found between the
two comparators, but the number of participants was low and
results heterogeneous.

Lithium versus ECT

We found one small, single-blinded study from 1988, which com-
pared lithium with ECT: this reported narratively that ECT was
more effective than lithium at treating acute mania but did not
provide adequate data for analysis.

Lithium versus all antimanic comparators

When compared to all the antimanic comparators, lithium was
more effective at inducing a categorical response. This combining
of data led to high heterogeneity, but this is primarily explainable
by the small sample sizes in many studies and variable methodology
used over the period 1970 to 2017. The meta-analysis size led to a
precise estimate and therefore high-certainty evidence. Similarly,
there was high-certainty evidence that participants randomised to
lithium were not more likely to drop out of a study than those
randomised to another antimanic agent or placebo.

Overall completeness and applicability of
evidence

We completed a comprehensive search and reviewed a large quan-
tity of potential published and unpublished studies. We found 36
studies that directly addressed our review questions. Thirty-five
of these investigated the efficacy of lithium versus comparator(s),
plus or minus adverse events, whilst one reported adverse events
only. Overall the reporting of the studies was very good, only a
few reported adverse events poorly. As we looked at 14 different
comparisons, the overall amount of evidence for each comparison
(except lithium versus placebo) was smaller than expected. The

maximum number of studies within any meta-analysis for our 14
key comparisons was nine, which clearly demonstrates that there
are limitations in the available data. Overall the studies reported
appropriate efficacy outcomes, but the range of categorical/con-
tinuous outcomes used made it hard to combine data. We were
able address the question of efficacy in lithium versus placebo well,
but for all other outcomes the evidence is less robust due to insuf-
ficient data.
In terms of adverse events, the study authors reported information
about many adverse events but available data were sparse and we
did not manage to carry out a meta-analysis from a large number
of included studies. Some of the most problematic side effects (for
instance, renal dysfunction) are uncommon but not rare conse-
quences of long-term treatment with lithium, however special at-
tention should also be devoted to elderly patients during the acute
treatment, as they carry a particular risk for chronic kidney disease,
given the age-related decline in estimate glomerular filtration rate
(eGFR), age-related comorbidities and polypharmacy (Bocchetta
2016).
The studies all included people formally diagnosed with bipolar
disorder, and 33 out of 36 were in adults.There is therefore a
lack of evidence for people with bipolar disorder under 18 years
of age. The studies were mainly in inpatient settings, but some
outpatients, and were conducted across high- and middle-income
countries. There is no particular reason why the findings should
not be applicable to any clinical setting and all countries.
Given that lithium has been in continuous use since 1949, and over
that period the number of potential interventions for mania has
gradually increased, we would have expected to find considerably
more studies. In order to try and maintain the highest quality of
findings, we excluded studies that were open-label or did not use
a standardised diagnostic process; this did reduce the amount of
data considerably.

Quality of the evidence

We assessed the certainty of the evidence collected using the
GRADE system, which takes into consideration the risk of bias,
consistency of effect, indirectness, publication bias and impreci-
sion. Individual GRADE assessments can be seen within the ’Sum-
mary of findings’ tables. In view of the large number of outcomes
retrieved, this was only done for the most important outcomes.

Overall GRADE assessments

Overall, two comparisons (lithium versus placebo and lithium ver-
sus topiramate) had high-certainty evidence for our main efficacy
outcomes. This means that we are confident in our result and feel
further research is unlikely to change the direction of the effect.
This is especially so for lithium versus placebo, which had signifi-
cantly more studies included. The evidence for adverse events was
more heterogeneous, with somnolence/tremor in lithium versus
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placebo being downgraded to moderate certainty due to impreci-
sion.
All the other comparisons had moderate-, low- or very low-cer-
tainty evidence. We are therefore less confident in our estimate of
the effect. We downgraded the majority of outcomes due to small
quantities of data, studies of extremely variable size, and impreci-
sion in single study estimates. This can be summarised as follows.

1. Lithium versus valproate/divalproex: efficacy outcomes -
moderate certainty. The majority of the studies that looked at
divalproex had wide confidence intervals, high dropout rates and
there was a suspicion of publication bias.

2. Lithium versus quetiapine: low-certainty evidence for all
outcomes due to high heterogeneity and likely publication bias
(only two studies found)

3. Lithium versus clonazepam: moderate-certainty evidence
from two studies, likely publication bias

4. Lithium versus lamotrigine: moderate-certainty evidence
for efficacy results (downgraded due to likely publication bias),
low-certainty evidence for adverse events (downgraded for
potential publication bias and imprecision)

5. Lithium versus carbamazepine: low- to moderate-certainty
evidence. Downgraded as two studies had very poor reporting
(selective reporting bias) and likely publication bias

6. Lithium versus chlorpromazine: moderate-certainty
evidence - we could include only two studies published a long
time ago, these did not give as robust an account of study
protocols as would be expected in modern studies and we
suspected publication bias

7. Lithium versus haloperidol: moderate-certainty evidence
due to lack of SDs meaning pooled analysis was very limited

8. Lithium versus olanzapine: moderate- to low-certainty
evidence - downgrading was due to the limited number of studies
available, wide confidence intervals in the data and minimal
reporting of certain important side effects such as weight gain

9. Lithium versus risperidone: low-certainty evidence due to
the limited number and variable size of studies with imprecise
estimates
10. Lithium versus aripiprazole: moderate-certainty evidence
but from a single study; publication bias seems very likely
11. Lithium versus zuclopenthixol: the evidence was found to
be of very low certainty, due to the single study, small sample size
and wide confidence intervals
12. Lithium versus ECT: low-certainty evidence from one
small, single-blinded study that did not report adequate
statistical analysis
13. Lithium versus valproate or divalproex: moderate-certainty
evidence - downgrading was due to imprecision from variable
size studies and wide confidence intervals.

Risk of bias

The primary bias we identified in multiple comparisons was the
likelihood of publication bias. We would have expected consider-

ably more research over the 60 years since lithium has been in reg-
ular usage. We attempted to contact study authors to get access to
unpublished data or to try and get raw data missing from publica-
tions to facilitate meta-analysis. Unfortunately we were not fruit-
ful in this approach. We did not assess publication bias through a
funnel plot as none of the outcomes examined yielded more than
10 studies.

Inconsistency

We found significant heterogeneity across the studies, which lim-
ited the reliability of the evidence. We believed that this was largely
down to the effect of small studies. The amount of data available
meant that it was difficult to do subanalyses to investigate this
further.

Indirectness

Overall, the available evidence matched our objective questions
very well. The included studies treated most participants in inpa-
tient settings, which would be expected given the pathology stud-
ied. All ages and both sexes were included from a wide range of
countries. Furthermore, studies used rescue medications (usually
benzodiazepines) for both lithium and all comparators, which fur-
ther added to the generalisability of this data. Some studies allowed
for the use of stimulants (Findling 2015), which may have had
an impact on the results. Generally the outcomes measured were
directly related to symptoms of mania. One potential limitation is
that due to all studies requiring the participants to be able to give
informed consent, many participants who were severely unwell
(e.g. psychotic, highly behaviourally disturbed or with co-mor-
bidities affecting their cognition) may well have been excluded.
Another is that whilst the outcomes of response/remission are very
concrete, those of reduction on a scale may be statistically signif-
icant but were often too small to be likely to be clinically signif-
icant. Most studies followed up for about four weeks (range 3 to
12); a longer length of study would improve generalisability and
reliability of results.

Imprecision

The precision of our outcome estimates was significantly ham-
pered by several factors.

1. Studies tending to report one or two results from a large
range of different outcomes (e.g. YMRS, BPRS, CGI, GAS,
BMRS, MADRS, HAMD etc). This limited our ability to
combine data and yield more precise estimates of effect size.

2. Missing SDs or data to impute these. This further limited
our ability to meta-analyse.

3. Variable size of studies. The number of participants in the
studies seems to have gradually increased as time has gone by;
those in the 1970s especially included very few participants.

4. Wide confidence intervals. This is in part relating to the
small size of some of the studies.
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Potential biases in the review process

In order to capture as much data as possible, we made a com-
prehensive search of the literature, including multiple sources of
published and unpublished data. Two literature searches were con-
ducted, firstly in 2014 and then when the complexity of the review
meant considerable time had passed, we repeated the searches in
2017 and 2018 to make sure the review was up to date. As one
of our review authors (BA) was unavailable in 2017 and 2018,
another review author (SD) carried out the second screening. RM
was involved in both searches. A third review author (AC) set-
tled any disputes about whether studies should be included. Two
review authors independently checked all data entered to avoid
errors.
Unfortunately, our requests to study authors/drug companies
about studies registered on clinicaltrials.gov that had not been
published or reported online all went unanswered so there is a gap
surrounding several modern studies. It is unclear if any of these
studies have actually occurred (NCT00183443; NCT00448578;
NCT00485680). We also attempted to contact study authors re-
garding NCT00893581; NCT00183443 and Young 2017, which
are studies published as conference abstracts or that did not pub-
lish data in the paper such that it could be numerically extracted.
Disappointingly, we did not get any replies to our emails.
Given that significant amounts of research occurred on lithium in
the period 1950 to 1980, we would have expected more studies to
be found between these dates. However, this was an era when reg-
istering studies pre-emptively was not the norm, and many studies
were observational in design so did not fit our inclusion criteria.
Early randomised studies frequently did not meet inclusion crite-
ria (e.g. early studies were often not blinded or used non-standard
diagnostic criteria) or may not have been published in journals
linked to modern databases. This reduces the comprehensive na-
ture of the review but does increase the homogeneity and quality
of included data.
We did not examine the doses or regime of any drugs given dur-
ing the study. We included lithium carbonate and lithium citrate,
although most studies clearly stated that they used lithium car-
bonate. There are some differences in pharmacokinetics between
preparations, but no evidence for a difference in clinical efficacy
(Guelen 1992; Shelley 1986). The target range of serum levels
of lithium was variable: this represents differing practice interna-
tionally, but also changes in prescribing patterns over time. These
differences are unlikely to have changed the outcome of the meta-
analyses, but could have impacted upon the strength of associa-
tions.
We did not further analyse the reasons for withdrawal from each
study. The reason for this was the heterogeneity in the way stud-
ies reported withdrawals, meaning that the data were impossible
to combine. Early studies typically gave no explanation for with-
drawals.
Given the nature of mania, if severely unwell participants did not
respond to medication and deteriorated, there is a high risk they

would have been withdrawn from the study. Similarly, the most
unwell patients would not have had capacity to consent for research
and would not have been included in the studies.
The outcomes reported by studies were numerous, including both
categorical and quantitative measures. We tried to capture as much
data as possible by including a wide range of primary and sec-
ondary outcomes. Inevitably, we could not include all data from
studies or combined them with other studies for analysis; this was
mostly from older papers using non-standard non-validated ques-
tionnaires or qualitative measures.
As many of the included studies were published before it became
routine to use/report using ITT or LOCF analysis, there was in-
adequate quantity of data to allow subgroup analyses dividing the
studies between those that did and did not use these strategies.
As LOCF introduces more uncertainty and potential for bias than
only using collected end-of-study data, this may have inadvertently
introduced bias.

Agreements and disagreements with other
studies or reviews

To our knowledge this is the first comprehensive systematic review
and meta-analysis focusing on the effects of lithium in acute mania
and comparing it to a wide range of other interventions.
We found four primary studies that we did not include in this re-
view due to being open-label but that otherwise fitted our inclusion
criteria (Bowden 2008; Calabrese 2005; Christie 1989; Pavuluri
2004). Three of these studies reported no significant difference in
efficacy or withdrawal outcomes between lithium and the com-
parator (valproate or sulpiride). This is similar to our findings for
valproate. Christie 1989 was primarily a maintenance study with
an open, randomised, acute stabilisation: they did not report effi-
cacy data for the acute phase.
Two high-quality network meta-analyses (NMA) have been pub-
lished examining the comparative efficacy of psychotropics in
treating acute mania (Cipriani 2011; Yildiz 2015). Both of these
studies used inclusion criteria that were very similar to ours. One
important difference was that Cipriani 2011 included combina-
tion or augmentation studies (e.g. both arms given lithium plus
drug X in one arm or both arms treated with an antipsychotic
whilst valproate was added to one and lithium to the other),
whereas neither Yildiz 2015 nor this review did. The reason for
excluding these reviews was that we wanted to be able to isolate
the effects of individual comparators from that of lithium. This
meant that only 59% of data included in Yildiz 2015 was present
in the first as well. Similarly to this review, the quality of evidence
was variable in both NMAs, mostly due to high dropout rates
or data heterogeneity. Neither of these reviews included ECT or
clonazepam.
Cipriani 2011 reported that lithium was more effective than
placebo, finding an OR 2.33 (95% CI 1.39 to 3.85), for a re-
sponse. Yildiz 2015 also found lithium to be more effective than
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placebo by approximately two-fold. These results are very similar
to our findings.
Analysis between active comparators by Cipriani 2011 found that
with the exception of topiramate, all the antimanic drugs included
were more efficacious than placebo. They did not find any signifi-
cant difference in efficacy between lithium and risperidone, olan-
zapine, quetiapine, aripiprazole, carbamazepine, valproate, ziprasi-
done or lamotrigine. Lithium was more efficacious than topira-
mate. Except for olanzapine, which we found to be more effec-
tive than lithium (but this was low-certainty evidence), these find-
ings are in line with our own. Yildiz 2015 also reported that they
found no significant difference in efficacy between lithium and
risperidone, olanzapine, carbamazepine, aripiprazole, quetiapine,
zuclopenthixol, valproate and lamotrigine. As previously, lithium
was found to be more efficacious than topiramate. Taken together,
this evidence strongly suggests that lithium is effective in treating
acute mania, and is superior to topiramate, but there is no high-
certainty evidence that it is better than other antimanic treatments.
Further investigation of the relative efficacies of lithium and olan-
zapine would be worthwhile.
This review found that participants on lithium were less likely to
withdraw from the study than those on placebo. Neither of the
NMAs found a significant difference between lithium and placebo
withdrawals. Interpretation of our data for withdrawal from stud-
ies was limited by low-certainty evidence in many comparisons.
Excluding placebo, we did not find any evidence for a difference in
withdrawals between lithium and any comparator. Cipriani 2011
found that participants on risperidone or olanzapine were less
likely to withdraw than those on lithium. Yildiz 2015 reported no
significant difference for risperidone, but found results favouring
olanzapine in terms of withdrawals compared to lithium. Whilst
the results are all broadly similar, these variations in findings could
be due to differences in our inclusion criteria, or perhaps due to
data quality.
A recently published systematic review (De Fazio 2017), examined
the efficacy of lithium in treating mania in “late-life” (this was
defined as patients aged over 50 years). De Fazio 2017’s inclusion
criteria were the same as in this review, except that there was no
definition of what was meant by ’a diagnosis of bipolar disorder’.
De Fazio 2017 gave a narrative results section as they did not find
data compatible with meta-analysis. The authors reported that the
evidence suggests that lithium is more effective than placebo in
older patients, but there appears to be no difference in efficacy
between lithium and valproate or lamotrigine. It is difficult to
compare our findings to this narrative approach, but the results
are broadly similar.
There is clear evidence that lithium is effective in treating acute
mania. Evidence is also emerging that strongly suggests that mood
in bipolar disorder is much more complex than discrete episodes of
illness with a return to baseline euthymia in between (McKnight
2017). Mood instability is a strong component of bipolar disor-
der, and the effect of lithium on this instability is yet to be char-

acterised. The OxLith Trial is the first RCT to examine the po-
tential role of lithium in early mood stabilisation (Geddes 2015).
It is using portable technology to capture continuous physiolog-
ical responses to lithium in the first six weeks of treatment and
record weekly mood ratings. This will be linked to longer-term
data. If a manic individual’s physiological response to lithium in
the very early stages of treatment can be used to predict longer-
term efficacy, then this could be used to determine if lithium is an
appropriate treatment for mania or if they should be switched to
another proven antimanic agent.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Within the limitations of this review, there is consistent evidence
from randomised studies that lithium is an effective treatment for
acute mania. There is clear and at least moderate-certainty evi-
dence that lithium is more effective than a placebo or topiramate at
treating acute mania and is at least as well tolerated. It may be that
olanzapine is slightly more effective than lithium, but the certainty
of evidence is not high. The wide range of adverse events experi-
enced by the placebo group compared to those on lithium could
provide a useful perspective for counselling patients regarding the
risks and benefits of taking lithium. There is not enough evidence
at present to clearly guide clinicians on the best dosing strategy
for lithium - the recommendation would be as per the National
Institute for Health and Care Excellence (NICE) or British Asso-
ciation of Pharmacology Guidelines of aiming for plasma level 0.6
mmol/L to 0.8 mmol/L (Goodwin 2016; NICE 2014), or on the
timescale over which lithium could be expected to work compared
to other drugs.

The results are consistent with current guidelines for treatment
mania, that antipsychotics such as olanzapine, quetiapine, risperi-
done or haloperidol are reasonable first-line choices for patients
not already on a long-term antimanic (Goodwin 2016; NICE
2014). This study suggests that lithium is not inferior to the an-
tipsychotics (perhaps to olanzapine, but the evidence is of low cer-
tainty), but is a second-line choice in published guidelines. The
probable reason for that is the clinical experience that lithium is
slower to act than antipsychotics, and as mania is associated with
high clinical risk, a faster working medication - and one that does
not required blood level monitoring in agitated patients- may be
preferred. This is a reasonable strategy given the current evidence,
especially for olanzapine. If patients are already taking an antipsy-
chotic, the addition of lithium does seem a logical next step, espe-
cially given the recent guidance issued regarding valproate use in
women of reproductive age (MHRA 2018).

We found no evidence that lamotrigine is less effective than
lithium, as would be suggested by the current NICE or Canadian
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Network for Mood and Anxiety Treatments (CANMAT) guide-
lines, but the evidence was not of high certainty (CANMAT 2018;
NICE 2014). The time (and therefore cost) needed to safely titrate
lamotrigine make other antimanic agents a more practical choice.
There is insufficient high-certainty evidence to guide clinical prac-
tice on the use of carbamazepine or benzodiazepines in acute ma-
nia compared to lithium. Similarly, the relative efficacy and toler-
ability of lithium to ECT in acute mania remains unclear.

It should be noted that the paucity of evidence relating to children
and adolescents mean that the results here apply only to adults.

Implications for research

More well-designed, randomised controlled studies investigating
the relative efficacy and acceptability of lithium in the treatment of
acute mania are required. This is especially the case in children and
adolescents. Future researchers should learn from existing studies
and aim to include a power calculation to ensure detecting mod-
erate but worthwhile benefits and include as wide a clinical range
of people with bipolar disorder as practicable. Outcome measures
of relevance to both patients and clinicians, such as length of hos-

pital stay, occupational and social assessments and reports of pa-
tient satisfaction should be included. In view of the practical and
ethical difficulties of the inclusion of a placebo group, especially
for severely ill patients, future studies should focus on the com-
parison of lithium with other medications. Considering the cost
implications of large studies, and the multiple available treatments
for acute mania, network meta-analysis may prove a useful tool to
investigate direct and indirect treatments in future.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Astra Zeneca 2009

Methods Study design: 6-week, multicentre, double-blind, randomised, parallel-group, placebo-
controlled study with a flexible dose design

Participants Diagnosis: bipolar I disorder with current (or most recent) episode manic or mixed
Method of diagnosis: amended version of the SCID
Age: for lithium + quetiapine, median = 37.9 (SD = 12.71) years; for placebo + quetiapine,
median = 38.8 (SD = 12.09) years
Sex: for lithium + quetiapine, 72 women; 101 men; for placebo + quetiapine, 62 women;
121 men
Location: 38 study centres in 8 countries (India 11, Russia 7, Bulgaria 7, Ukraine 6,
Poland 3, Germany 1, South Africa 2, and Belgium 1)
Co-morbidities: not described
Adjunctive therapy: not described
Adjunctive medication: not described

Interventions Participants were randomly assigned to either:
Experimental arm

n = 173
Duration: 43 days
Treatment protocol: lithium as an add-on to quetiapine
Therapist/face-to-face contact: not described
Comparator arm

n = 183
Duration: 43 days
Treatment protocol: placebo as add-on to quetiapine
Therapist/face-to-face contact: not described

Outcomes Primary outcome

1. Change in the YMRS total score from baseline to final assessment (Day 43)
Secondary outcome

1. Did not complete study
2. Particiapnts with clinically significant response
3. Remission (YMRS total score ≤ 12) from Days 8-43
4. Change from baseline to Day 43 in CGI-S
5. Change from baseline to Day 43 in CGI-C
6. CGI-BP-C of “Much” or “Very much” improved in overall bipolar illness

assessment at Day 43
7. Change from baseline to Day 43 in MADRS
8. Change from baseline to Day 43 in PANSS total score
9. Change from baseline to Day 43 in PANSS activation subscale score

10. Change from baseline to Day 43 in PANSS positive subscale score
11. Change from baseline to Day 43 in each YMRS item score No. 1
12. Change from baseline to Day 43 in each YMRS item score No. 2
13. Change from baseline to Day 43 in each YMRS item score No. 3
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Astra Zeneca 2009 (Continued)

14. Change from baseline to Day 43 in each YMRS item score No. 4
15. Change from baseline to Day 43 in each YMRS item score No. 5
16. Change from baseline to Day 43 in each YMRS item score No. 6
17. Change from baseline to Day 43 in each YMRS item score No. 7
18. Change from baseline to Day 43 in each YMRS item score No. 8
19. Change from baseline to Day 43 in each YMRS item score No. 9
20. Change from baseline to Day 43 in each YMRS item score No. 10
21. Change from baseline to Day 43 in each YMRS item score No. 11
22. Side effects

Notes Date of study: 2009-2010
Funding source: Astra Zeneca, Quintiles Inc
Declarations of interest among the primary researchers: unpublished study with no
listed authors.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “Randomised” was the only description
given

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk Masking: double-blind (participant, care-
giver, investigator, outcomes assessor)

Incomplete outcome data (attrition bias)
All outcomes

Low risk Lithium - 26 did not complete study
Placebo - 39 did not complete study

Selective reporting (reporting bias) Low risk All 21 outcomes reported

Other bias Unclear risk None identified

Banga 2003

Methods Study design: prospective, randomised, clinical study

Participants Diagnosis: acutely manic participants
Method of diagnosis: not described
Age: age 36.3 years +/- 10.8 years
Sex: not described
Location: Lady Hardinge Medical College, New Delhi
Co-morbidities: not described
Adjunctive therapy: not described
Adjunctive medication: not described
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Banga 2003 (Continued)

Interventions Participants were randomly assigned to either: lithium or valproate
Experimental arm

n = 15
Duration: 21 days
Treatment protocol: lithium was started in a dose of 300 mg twice daily, which was
increased to 450 mg twice daily in the first week. Further change in doses were carried
out at weekly intervals, guided by clinical improvement and treatment-emergent adverse
events
Therapist/face-to-face contact: not described
Comparator arm

n = 15
Duration: 21 days
Treatment protocol: valproate was started in dose of 20 mg/kg/day. Further change in
doses were carried out at weekly intervals, guided by clinical improvement and treatment-
emergent adverse events
Therapist/face-to-face contact: not described

Outcomes Primary outcome: > 50% fall in total YMRS from baseline to end of study was taken
as a response
Secondary outcomes: number and type of adverse events

Notes Nil

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “randomly”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not described

Incomplete outcome data (attrition bias)
All outcomes

Low risk No attrition

Selective reporting (reporting bias) High risk Primary outcome data well reported. Ad-
verse events outcomes poorly reported

Other bias Unclear risk None identified
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Barekatain 2005

Methods Study design: 2-week, double-blind, randomised, parallel-group study

Participants Diagnosis: BMD-I most recent episode manic, hospitalised for treatment
Method of diagnosis: expert psychiatrist diagnosed BMD-I (manic episode) based on
DSM-IV and CIDI
Age: for valproate + lithium, median = 29.8 (SD = 10.3) years; for valproate + risperidone,
median = 31.4 (SD = 10.1) years; range = not described (18-65 years allowed)
Sex: females; males
Location: Noor University hospital, Isfahan, Iran
Co-morbidities: substance abuse in (8 for lithium, 13 for risperidone)
Adjunctive therapy: not described
Adjunctive medication: in addition to the main drugs, only 1-4 mg/day oral clon-
azepam (Sobhan Darou Iran) or lorazepam (Wyeth-Ayerst Lab USA) were permitted
to be administered during the study. For severe agitation, intramuscular lorazepam was
allowed

Interventions Participants were randomly assigned to either:
Experimental arm

n = 23
Duration: 2 weeks
Treatment protocol: 20 mg/kg per day sodium valproate three times daily at days 1-
14. Lithium capsules (300 mg) were administered three times daily at days 1-5. If the
participant’s body weight was below 45 kg, lithium was used twice daily. After measuring
serum lithium concentration at days 5 and 10, if lithium level was below 0.8 mEq/L,
the dosage of lithium was adjusted by 300 mg increment in dosage at days 6 and 11
Therapist/face-to-face contact: not described
Comparator arm

n = 23
Duration: 2 weeks
Treatment protocol: 20 mg/kg per day sodium valproate three times daily at the days 1-
14. Risperidone was administered once daily in 2 mg capsules (matching those capsules
used for lithium) at days 1-2, and twice daily at days 3-14.“
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment: 4, 8, 14 days
Primary outcomes:

1. Mean of YMRS scores from baseline to endpoint (day 14)
Secondary outcomes:

1. Withdrawal
2. Adverse events
3. Additional medication required
4. 50% reduction in baseline YMRS
5. Remission - YMRS ≤ 12
6. CGI - ‘much improved’ or ‘very much improved’
7. Mean dose of benzodiazepine used for each participant
8. Mean weight of the participants
9. Change in YMRS - Day 4

10. Change in YMRS - Day 8
11. CGI severity change
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Barekatain 2005 (Continued)

Notes Date of study: 2003
Funding source: not described
Declarations of interest among the primary researchers: not described

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk ”Randomized“
‘46 cases were enrolled in two groups,
equally

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk Double-blind
Total number of placebo capsules (matched
for lithium and risperidone) were equally
ad- ministered per day for each participant
in both groups
Assessment by ”by a trained blind psychia-
try resident

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk During the study, a total number of 7
participants (30.4%) dropped out in each
group: between 4th and 7th days, four par-
ticipants (17.4%) discontinued the study
in each group;

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk None identified

Berk 1999

Methods Study design: double-blind, parallel, randomised controlled study

Participants Diagnosis: bipolar disorder, manic phase
Method of diagnosis: DSM-IV criteria. Participants were interviewed using the struc-
tured clinical interview, MINI
Age: for lithium, median = 31.9 years (SD =not provided); for olanzapine, median = 29.
4 years (SD =not provided); range = 20-59 years
Sex: lithium 7 women; 8 men, olanzapine 6 women; 9 men, lamotrigine - data not
provided
Location: not described
Co-morbidities: not described
Adjunctive therapy: none
Adjunctive medication: lorazepam (4-12 mg daily) was available for the treatment of
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Berk 1999 (Continued)

restlessness or disruptive behaviour. No other psychotropic medication was permitted
during the course of the study. Anticholinergic medication (biperiden 2-6 mg daily) was
allowed for acute dystonia, and severe parkinsonian symptoms

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 15
Duration: 4 weeks
Treatment protocol: lithium was maintained at a constant dose of 400 mg twice daily,
resulting in a mean serum concentration of 0.743 mmol/L
Therapist/face-to-face contact: not described
Comparator arm 1 - lamotrigine

N = 15
Duration: 4 weeks
Treatment protocol: dosing schedule for lamotrigine was 25 mg daily during week 1,
50 mg daily during week 2 and 100 mg daily during weeks 3 and 4. This was a more
rapid titration schedule than recommended to minimise the risk of skin rash, but was
necessary due to the short treatment period
Therapist/face-to-face contact: not described
Comparator arm 2 - olanzapine

N = 15
Duration: 4 weeks
Treatment protocol: dose of olanzapine was 10 mg daily. Trial medication was adminis-
tered as a twice daily dose, with a morning placebo in the olanzapine group
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment: baseline and weekly
Primary outcome:

1. MRS
Secondary outcome:

1. Discontinuation
2. BPRS Score
3. CGI - severity scale
4. CGI score
5. CGI - improvement scale
6. GAF Scale
7. MAS scale
8. SAS scale
9. Adjunctive medication used

10. Barnes akathisia scale

Notes Date of study: unknown
Funding source: Eli Lilly South Africa for the supply of sample olanzapine
Declarations of interest among the primary researchers: not described

Risk of bias

Bias Authors’ judgement Support for judgement
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Berk 1999 (Continued)

Random sequence generation (selection
bias)

Unclear risk “Randomised” - only description

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk Double-blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Not described

Selective reporting (reporting bias) High risk Poorly reported

Other bias Unclear risk None identified

Bowden 1994

Methods Study design: randomised, double-blind, parallel-group study

Participants Diagnosis: manic disorder
Method of diagnosis: met Research Diagnostic Criteria based on the structured inter-
view and rating scale of SADS
Age: for lithium, median = 39.1 (SD = 11.2) years; for divalproex, median = 40.4 (SD
= 12.8) years; for placebo, median = 39.0 (SD = 10.0) years; range = not specified
Sex: lithium 28% women; 72% men, divalproex 48% women; 52% men, placebo 43%
women; 57% men
Location: Audie L. Murphy Memorial Veterans Hospital, San Antonio, Texas and San
Antonio State Hospital (44 participants); Harris County Psychiatric Center, Houston,
Texas (49 participants); Larue D. Carter Memorial Hospital, Indianapolis (19 partici-
pants); Emory University Hospital, Atlanta, Georgia (6 participants); University Hos-
pitals of Cleveland (Ohio) (22 participants); Veterans Affairs Medical Center, Dallas,
Texas (13 participants); Jackson Memorial Hospital, Miami, Florida (7 participants);
and Illinois State Psychiatric Center, Chicago (16 participants)
Co-morbidities: not described
Adjunctive therapy: none
Adjunctive medication: the protocol allowed the use of adjunctive chloral hydrate or
lorazepam as needed for control of agitation, irritability, restlessness, insomnia, and
hostile behaviours

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 35
Duration: 3 weeks
Treatment protocol: lithium carbonate was administered at an initial dose of 900 mg/
d, dispensed in divided doses three times daily. On day 3, the total daily dosages of
divalproex or lithium were increased to 1000 mg and 1200 mg respectively, and trough
serum concentrations of both drugs were determined. On day 5, an unblended physi-
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Bowden 1994 (Continued)

cian at each centre reviewed the serum concentration and adjusted the dosage of active
medication. Thereafter, trough concentrations were measured on days 8, 10, 12, 15,
and 18. Medication adjustments were made on days 7, 10, 12, 14, and 17. Drug dosage
was raised on each adjustment day unless precluded by an adverse event or a serum
concentration of valproate or lithium exceeding 1041 µ/L (150 µg/mL) or 1.5 mmol/
L, respectively
Therapist/face-to-face contact: not described
Comparator arm - divalproex sodium
N = 68
Duration: 3 weeks
Treatment protocol: divalproex sodium was administered at an initial dose of 750 mg/
day, dispensed in divided doses three times daily. On day 3, the total daily dosages
of divalproex or lithium were increased to 1000 mg and 1200 mg respectively, and
trough serum concentrations of both drugs were determined. On day 5, an unblended
physician at each centre reviewed the serum concentration and adjusted the dosage of
active medication. Thereafter, trough concentrations were measured on days 8, 10, 12,
15, and 18. Medication adjustments were made on days 7, 10, 12, 14, and 17. Drug
dosage was raised on each adjustment day unless precluded by an adverse event or a
serum concentration of valproate or lithium exceeding 1041 µ/L (150 µg/mL) or 1.5
mmol/L, respectively
Therapist/face-to-face contact: not described
Comparator arm - placebo

N = 73
Duration: 3 weeks
Treatment protocol: placebo, dispensed in divided doses three times daily. Comparable
adjustments were made in the dosage of placebo according to blinded protocol-specified
dosing schedules
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment: 5, 10, 15, and 21 days.
Primary outcome:

1. MRS
Secondary outcome:

1. Withdrawal
2. At least 50% improvement, in the manic syndrome subscale score
3. Mean change in MRS(subgroups - previous lithium response)
4. Adverse events/ Side effects

Notes Date of study: not clear
Funding source: this study was funded in part by a grant from Abbott Laboratories,
North Chicago, 111
Declarations of interest among the primary researchers: not described

Risk of bias

Bias Authors’ judgement Support for judgement
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Bowden 1994 (Continued)

Random sequence generation (selection
bias)

Low risk “A separate randomization schedule for
each center was generated prior to the study
start. Randomized in blocks of 5”

Allocation concealment (selection bias) Low risk “The post-study treatment was
individually determined for each patient
without breaking the study blind”

Blinding (performance bias and detection
bias)
All outcomes

Low risk “On day 5, an unblinded physician at each
center reviewed the serum concentration
and adjusted the dosage of active medica-
tion. Whenever possible, the same blinded
investigator rated the patient throughout
the study”

Incomplete outcome data (attrition bias)
All outcomes

High risk Sixty-four percent of participants in the
placebo group and 61% in the lithium-
treated group failed to complete all 21 days
of treatment compared with only 48% in
the divalproex-treated group

Selective reporting (reporting bias) Unclear risk Incomplete data provided

Other bias Unclear risk None identified

Bowden 2005

Methods Study design: randomised, placebo-controlled study

Participants Diagnosis: bipolar I disorder, current episode manic
Method of diagnosis: according to the DSM-IV
Age: for lithium, median = 38.0 years (SD = not given); for quetiapine, median = 41.3
years (SD = not given); for placebo, median = 38.8 years (SD = not given) range = 18 -
73 years
Sex: for lithium 40.8% women; 59.2% men, for quetiapine 43.9% women; 56.1% men,
placebo 42.1% women; 57.9% men
Location: 24 centres in Europe and Asia
Co-morbidities: not described
Adjunctive therapy: not described
Adjunctive medication: ”The following sedatives/hypnotics were permitted during the
study for insomnia, providing the maximum doses were not exceeded and only 1 was
used on any study day: zolpidem tartrate (maximum dose = 10 mg/day), chloral hydrate
(maximum dose = 2 g/day from days 1 to 7 and 1 g/day from days 8 to 84), zopiclone
(maximum dose = 7.5 mg/day), and zaleplon (maximum dose = 20 mg/day). Use of
concomitant anti- cholinergic medications was not allowed after randomisation unless
in relation to an adverse event of extrapyramidal symptoms (EPS). Lorazepam treatment
for agitation (but not insomnia) was allowed as follows: up to 6 mg/day from screening
to day 4, up to 4 mg/day from days 5 to 7, up to 2 mg/day from days 8 to 10, and up
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Bowden 2005 (Continued)

to 1 mg/day from days 11 to 14. Lorazepam was withheld for 6 hours before psychiatric
assessments were conducted and was not permitted by the protocol after day 14. Within
these guidelines, treatment was at the discretion of the physician, and if a participant
experienced insomnia and agitation concurrently, lorazepam plus one of the permitted
sedatives/hypnotics could be co-administered“

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N=67
Duration: 12 weeks
Treatment protocol: all medication was administered twice daily in a double-blind fash-
ion. Double-blinding was maintained throughout the study. Lithium dosing was initi-
ated on day 1 at a dose of 900 mg/day. Dose adjustment between days 5 and 84 was at
the discretion of the investigator in order to optimise efficacy and tolerability. The target
trough serum lithium concentration was between 0.6 and 1.4 mEq/L and was monitored
throughout the study by an investigator inde- pendent of the dosing investigator. Study
blinding was maintained by collecting blood samples from all participants at least 12
hours after administration of the previous dose of study medication, and serum lithium
concentrations were determined on days 4, 7, 14, 21, 28, 42, 56, 70, and 84 (or final
visit). Additional tests were conducted as needed, at the discretion of the investigator,
to assess lithium toxicity. The mean serum lithium concentrations in lithium-treated
participants were within the target range of 0.6 to 1.4 mEq/L at all assessments from
day 4 onward. The median serum lithium concentration was 0.73 mEq/L at day 14, 0.
80 mEq/L at day 21, and 0.80 mEq/L at day 84”
Therapist/face-to-face contact: not described
Comparator arm - quetiapine

N = 72
Duration: 12 weeks
Treatment protocol: all medication was administered twice daily in a double-blind fash-
ion. Double-blinding was maintained throughout the study. Quetiapine was flexibly
dosed and initiated at target doses of 100 mg on day 1, 200 mg on day 2, 300 mg on
day 3, and 400 mg on day 4. Quetiapine dose could be adjusted up to 600 mg/day on
day 5 and up to 800 mg/day thereafter (days 6 to 84)
At day 21, 90% of participants who responded to quetiapine were taking doses between
400 and 800 mg/day. At day 84, 91% of responders were taking doses in this range.
The mean quetiapine dose for responders was 586 mg/day in the last week of treatment
prior to day 21 and 618 mg/day prior to day 84 (mean doses calculated by averaging the
median dose for responders in the last week of treatment)

Outcomes Timepoints for assessment: days 1 (baseline), 4, 7, 14, 21, 28, 42, 56, 70, and 84.
Primary outcome:

1. Change from baseline in YMRS score at day 21.
Secondary outcome:

1. Withdrawal
2. Completion
3. Additional medications used
4. The YMRS response rate (a 50% or greater reduction in YMRS score from

baseline) at day 21
5. The YMRS response rate (a 50% or greater reduction in YMRS score from
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Bowden 2005 (Continued)

baseline) at day 84
6. The proportion of participants experiencing YMRS remission (YMRS score ≤

12) at day 21
7. The proportion of participants experiencing YMRS remission (YMRS score ≤

12) at day 84
8. Adverse events
9. Change from baseline YMRS at day 7

10. Change from baseline YMRS at day 84
11. Change from baseline in CGI severity of Illness score at day 21
12. Change from baseline in CGI severity of Illness score at day 84
13. Montgomery-Asberg Depression Rating Scale day 84
14. Mean weight gain (kg) day 84

Notes Date of study: April 2001-May 2002
Funding source: this study was supported by AstraZeneca Pharmaceuticals, Wilming-
ton, Del
Declarations of interest among the primary researchers: AstraZeneca Pharmaceu-
ticals, Wilmington, Del. (Drs. Mullen and Brecher and Mr. Jones); and AstraZeneca
Pharmaceuticals, Södertälje, Sweden (Dr. Paulsson, Mr. Vågerö, and Ms. Svensson)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “On day 1, participants were randomly as-
signed to treat- ment with quetiapine or
lithium or their matching placebos”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk “Study blinding was maintained by collect-
ing blood samples from all participants. In
addition, all investigators and individuals
who administered psychiatric rating scales
remained blinded to treatment for the du-
ration of the study”

Incomplete outcome data (attrition bias)
All outcomes

Low risk More participants treated with quetiap-
ine (67.3%) or lithium (68.4%) completed
the study at day 84 compared with those
treated with placebo (36.1%)

Selective reporting (reporting bias) Low risk Comprehensively reported

Other bias Low risk None identified
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Bowden 2010

Methods Study design:

an international, multicentre, randomised, open-label, parallel-group, equivalence study

Participants Diagnosis: bipolar I participants experiencing a manic or a mixed episode
Method of diagnosis: according to the DSM IV
Age: for lithium, median = 38.2 (SD = 13.1) years; for valproate, median =38.8 (SD =
12.0) years; range = (18 - 75 years accepted)
Sex: lithium 85 women; 50 men, valproate 66 women; 56 men
Location: the study was conducted in 21 centres in six countries (Bulgaria, Hong Kong,
Malaysia, Russia, Taiwan, and Thailand)
Co-morbidities: only minor anxiety disorders, no axis 2 or substance misuse problems
Adjunctive therapy: none
Adjunctive medication: concomitant administration of lorazepam (up to 8 mg/day
from day 0 to day 7 and up to 4 mg/day after day 7) or equivalent (diazepam or other
benzodiazepine) was permitted to manage agitation, irritability, restlessness, insomnia,
or hostility. In addition, nonbenzodiazepine hypnotics (zolpidem 10 mg or zopiclone 7.
5 mg per night) or antidepressants other than fluoxetine could be given if needed for the
management of insomnia or emergent depression

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 132
Duration: 12 weeks
Treatment protocol: “After a screening visit at which inclusion criteria were assessed, a
3-day wash-out period was initiated for all psychotropic drugs, except benzodiazepines
at doses of 8 mg/day lorazepam equivalents. This could be reduced to 1 day in case of
worsening severity of mania
lithium was provided as scored tablets of 250, 300, 400, and 500 mg of lithium carbonate.
A sustained release form was recommended when this was available
lithium was started at the nearest dose to 800 mg/day orally (600-900 mg/day depending
on the available formulations in individual countries), divided into two daily doses, for
the first 5 days, after which dose adjustment was permitted. Target serum concentrations
were 0.8-1.2 mmol/L for lithium and 70-125 mg/mL for valproate. If major side effects
occurred, dose reduction to 15 mg/kg/day for valproate and to achieve serum concen-
trations of 0.6-0.8 mmol/L for lithium was allowed”
Therapist/face-to-face contact: not described
Comparator arm - valproate

N = 122
Duration: 12 weeks
Treatment protocol: “After a screening visit at which inclusion criteria were assessed, a
3-day wash-out period was initiated for all psychotropic drugs, except benzodiazepines
at doses of 8 mg/day lorazepam equivalents. This could be reduced to 1 day in case of
worsening severity of mania
valproate was provided as a sustained-release formulation in 200, 250, 300, and 500 mg
tablets depending on the country
valproate was started at the nearest dose to 20 mg/kg/day orally for the first 5 days, after
which the dose was adjusted as a function of response and serum concentration of valproic
acid at day 5 and at any subsequent study visit at the discretion of the investigator. If the
total dose did not exceed 1000 mg/day, valproate was administered once a day, otherwise
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a twice daily regimen was implemented”

Outcomes Timepoints for assessment: baseline, 5 , 10, 21, 56, 84 days
Primary outcome:

1. Mean change in YMRS score from baseline to study end.
Secondary outcome:

1. Completion of study
2. Discontinuation
3. Change from baseline to study end in the YMRS score in the ITT population
4. Response rates (defined as a reduction of at least 50% in YMRS scores)
5. CGI-BP bipolar severity scores
6. MADRS Score
7. Remission rate: YMRS ≤ 12 and no increase in MADRS
8. Remission rate: YMRS ≤ 12 remission rate and decrease in CGI-BP ≥ 2
9. YMRS item scores

10. Use of anxiolytics
11. Adverse events
12. Blood tests
13. Change in body weight

Notes Notes

Date of study: January 2004-February 2006
Funding source: “This study was supported, sponsored, and funded by sanofi-aventis,
manufacturer of sodium valproate. The study sponsor, sanofi-aventis, initiated the study,
chose the study investigators, provided study medication, coordinated the data analysis,
and provided financial support for the conduct of the study and the preparation of a draft
version of this manuscript by a medical communications agency (SARL FOXYMED,
Fresnes, France). THERAMIS/MEDISCIS, a contract research organization, was re-
sponsible for data management, statis- tical analyses and production of the study report”
Declarations of interest among the primary researchers: “The authors of this
manuscript constituted the Steering Committee of the study. Sergey Mosolov, Luchezar
Hranov, Eric Chen, Hussain Habil, Ronnachai Kongsakon, and Hsin-Nan lithiumn also
participated in the study as investigators. All academic authors have received honoraria
from the sponsor for participation in the study as well as, in some cases, consultancy
fees in the previous 3 years. Robert Manfredi is an employee of the study sponsor. The
corresponding author, Charles L. Bowden, chairman of the Steering Committee, had
full access to all data from the study, and was responsible for the decision to submit the
finalized manuscript for publication”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk “The randomization code was generated
centrally. Investigators were provided with
randomization numbers in sealed en-
velopes in blocks of four”

Allocation concealment (selection bias) Unclear risk Not described
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Blinding (performance bias and detection
bias)
All outcomes

Low risk “Double-blind. Wherever possible, raters
were to be blinded to treatment. Although
it was intended that patient assessment
would be conducted by blinded raters, this
was not always possible given the prag-
matic, clinical practice base of the study,
which could introduce a source of evalua-
tion bias”

Incomplete outcome data (attrition bias)
All outcomes

Low risk One hundred and eighty-five participants
completed the study as planned (69.0% of
randomised participants)

Selective reporting (reporting bias) Low risk Good reporting

Other bias Low risk None identified

Chouinard 1983

Methods Study design: randomised, double-blind cross-over study

Participants Diagnosis: mania
Method of diagnosis: confirmed by the research psychiatrist on the basis of the Research
Diagnostic Criteria
Age: 25 - 63 years old, median 43 years
Sex: 4 women; 9 men
Location: Hopital Louis-H Lafontaine
Co-morbidities: not described
Adjunctive therapy: none
Adjunctive medication: “For ethical reasons haloperidol was administered in cases of
agitation that could not be controlled by the study medications. Thus, PRN medication
presented an indirect measure of efficacy, and reflected the judgement of the nurses in
direct contact with the participants. A standard procedure was used and nurses needed to
obtain the approval of the investigating psychiatrist before giving the PRN medication.
The need for haloperidol PRN was assessed on each occasion and it was never prescribed
on a regular basis. Procyclidine HCL was administered with the haloperidol for control
of parkinsonian symptoms.”

Interventions Participants were randomly assigned to either:
Experimental arm -lithium

N = 6
Duration: 10 days + 10 days
Treatment protocol: “Patients were treated with clonazepam or lithium carbonate in
a double blind crossover design: six participants chosen randomly received 10 days of
treatment with clonazepam followed immediately by 10 days of treatment with lithium,
while the others received the same treatments in reverse order
Patients were started on the experimental treatment as soon as the evaluations and labo-
ratory tests were completed (1 or 2 days after admission. Before the study started, partici-
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pants were given haloperidol on a PRN basis whenever their behaviour was uncontrolled.
After treatment with the research drug had begun, no other medications (including hyp-
notics) were administered, expect for haloperidol in cases of severe agitation
Clonazepam and lithium carbonate were administered under double-blind conditions.
While participants were treated with lithium, they received clonazepam placebos and
vice versa. Both medications were given in an equally divided four time daily regimen.
Clonazepam was administered in 2 mg tablets and lithium carbonate in 300 mg tablets.
To ensure compliance the tablets were taken with water in the presence of a nurse
the initial doses were chosen on the basis of an equivalency of 2mg of clonazepam for
300mg lithium carbonate. Dosages were subsequently adjusted according to therapeutic
effect and side effects. lithium plasma levels were sent to an internist who could request
substitution of lithium by placebo if abnormally high lithium concentrations occurred.
However, this never happened. The daily dosages of clonazepam given on day 1 varied
from x to 8mg (mean 4.2 mg) and on day 10 from 4 to 16 mg (mean 10.4 mg), the daily
doses of lithium given on day 1 varied from 900 to 1500 mg (mean 1118 mg) and on
day 10 from 900 to 2100 mg (mean 1691 mg).”
Therapist/face-to-face contact: not described
Comparator arm - clonazepam

N = 6
Duration: 10 days + 10 days
Treatment protocol:
“Patients were treated with clonazepam or lithium carbonate in a double blind crossover
design: six participants chosen randomly received 10 days of treatment with clonazepam
followed immediately by 10 days of treatment with lithium, while the others received
the same treatments in reverse order
Patients were started on the experimental treatment as soon as the evaluations and labo-
ratory tests were completed (1 or 2 days after admission. Before the study started, partici-
pants were given haloperidol on a PRN basis whenever their behaviour was uncontrolled.
After treatment with the research drug had begun, no other medications (including hyp-
notics) were administered, expect for haloperidol in cases of severe agitation
Clonazepam and lithium carbonate were administered under double-blind conditions.
While participants were treated with lithium, they received clonazepam placebos and
vice versa. Both medications were given in an equally divided four times daily regimen.
Clonazepam was administered in 2 mg tablets and lithium carbonate in 300 mg tablets.
To ensure compliance the tablets were taken with water in the presence of a nurse the
initial doses were chosen on the basis of an equivalency of 2 mg of clonazepam for 300
mg lithium carbonate. Dosages were subsequently adjusted according to therapeutic
effect and side effects. lithium plasma levels were sent to an internist who could request
substitution of lithium by placebo if abnormally high lithium concentrations occurred.
However, this never happened. The daily dosages of clonazepam given on day 1 varied
from x to 8 mg (mean 4.2 mg) and on day 10 from 4 to 16 mg (mean 10.4 mg), the
daily doses of lithium given on day 1 varied from 900 to 1500 mg (mean 1118 mg) and
on day 10 from 900 to 2100 mg (mean 1691 mg)”
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment: 0, 10, (+20) days
Primary outcome:

1. 7-point scale manic scale derived from the IMPS
Secondary outcome:
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1. Discontinuation
2. Use of haloperidol
3. IMPS
4. CGI
5. EPSRS
6. Adverse events
7. Prolactin

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “Randomly” - no further description

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk Clonazepam and lithium carbonate were
administered under double-blind condi-
tions,
Assessment of symptoms was based on clin-
ical interviews conducted by the psychia-
trist
Performance = low
Detection = unclear

Incomplete outcome data (attrition bias)
All outcomes

Low risk Good completion rate (11/12)

Selective reporting (reporting bias) Low risk Comprehensive reporting

Other bias Low risk None identified

Clark 1996

Methods Study design: single-blind, parallel, randomised controlled study

Participants Diagnosis: bipolar affective disorder manic phase
Method of diagnosis: DSM IV
Age: “matched”
Sex: “matched”
Location: not given
Co-morbidities: not described but exclusion criteria included other axis 1&2 disorders
Adjunctive therapy: none
Adjunctive medication: in the event of agitation not being controlled on the study
medication, clothiapine, a low potency neuroleptic, at a dose of 40 ± 120 mg was given
on an as-needed basis to a maximum of 240 mg daily
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Controlled seclusion periods were also an option in this situation. Extrapyramidal symp-
toms were treated with orphenadrine 50 ± 150 mg daily on as-needed basis

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 20
Duration: 4 weeks
Treatment protocol: participants were started on lithium at a dose of 250 mg three times
a day, which was adjusted on an individual basis to achieve a blood level of 0.6 ± 1.2
mmol/L to a maximum of 1800 mg per day. Once the regimen
was commenced, no other routine psychotropic medications were administered

Therapist/face-to-face contact: not described
Comparator arm - clonazepam

N = 20
Duration: 4 weeks
Treatment protocol: participants were started on clonazepam at a dose of 2 mg four times
daily increasing as needed to a maximum of 16 mg per day. Once the regimen
was commenced, no other routine psychotropic medications were administered

Outcomes Timepoints for assessment: 3, 10, 21, 28 days
Primary outcome:

1. MRS
Secondary outcome:

1. BPRS
2. GAF
3. CGI
4. SAS

Notes Date of study: not described
Funding source: not described
Declarations of interest among the primary researchers: not described

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Randomised

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

High risk Authors admitted that it was possible blind-
ing had been broken at times

Incomplete outcome data (attrition bias)
All outcomes

Low risk The study sample consisted of 15 partic-
ipants on lithium and 15 participants on
clonazepam. One participant in the clon-
azepam group absconded from the hospital
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on day 10 but was included in the analysis
on an intend-to-treat basis

Selective reporting (reporting bias) Low risk Well reported

Other bias Low risk None identified

Findling 2015

Methods Study design: multicentre, randomised, double-blind, placebo-controlled study

Participants Diagnosis: bipolar affective disorder type 1, currently in manic or mixed episode
Method of diagnosis: children aged 7 to 17 years meeting unmodified DSM IV, criteria
for BP-I currently in a manic or mixed episode, scoring 20 on the YMRS
Age: for lithium, median 11.5 (SD = 2.9) years, for placebo, median 11.2 (SD = 3.0)
years
Sex: lithium: 31 female; 22 male, placebo: 13 female; 15 male
Location: outpatient participants were enrolled at 1 of 10 academic medical centres in
the United States that are experienced in paediatric psychiatric care
Co-morbidities: children were ineligible if they: were clinically stable on a medication
regimen for BP-I; diagnosed with schizophrenia or schizoaffective disorder, a pervasive
developmental disorder, anorexia nervosa, bulimia nervosa, obsessive compulsive disor-
der, substance dependence, symptoms of mania that were attributable to a general med-
ical condition or secondary to use of medications or general medical condition includ-
ing neurologic disease, diabetes mellitus, thyroid dysfunction, or renal dysfunction that
might be adversely affected by lithium; had clinically significant abnormal laboratory
assessments that could influence the efficacy or safety of lithium or would complicate
interpretation of study results; had evidence of serious homicidal/suicidal ideation or
active hallucinations and delusions such that in the treating physician’s opinion it would
not be appropriately safe for the participant to participate in this study; or had concomi-
tant prescription of overthe-counter medication or nutritional supplements that would
interact with lithium or affect the participant’s physical or mental status
Adjunctive therapy: none
Adjunctive medication: “participants with comorbid attention-deficit/hyperactivity dis-
order were able to receive psychostimulants after 4
weeks of double-blind therapy at the treating physician’s discretion. Melatonin (up to 3
mg) at bedtime was permitted to treat insomnia.”

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 53
Duration: 8 weeks
Treatment protocol: “Starting dose of lithium (supplied as 300 mg, regular-release cap-
sules) was either 600 or 900 mg/d. Participants weighing, 30 kg started with 600 mg/
day; all other participants began lithium therapy with 900 mg/day. Dose increases of
300 mg/day could occur at study visits and via telephone call during the middle of the
first week of randomised treatment unless the participant had the following: had met
dosing response criteria (defined as a CGI 25 score ≥2 and a 50% decrease in the YMRS
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score from baseline assessment); experienced1 adverse effect that significantly affected
functioning that was at least of moderate severity; had a serum lithium level 1.4 mEq/
L; or if the dose exceeded 40 mg/kg/day (with the exception of participants weighing,
23 kg, who could receive up to 900 mg/day).”
Therapist/face-to-face contact: not described
Comparator arm - placebo

N = 28
Duration: 8 weeks
Treatment protocol: “Participants randomised to receive placebo were pre-assigned to a
maximum dose at randomisation to maintain the integrity of the blind. Adherence to
study medication was monitored by using a dosing diary and pill counts.”

Outcomes Timepoints for assessment: weekly
Primary outcome:

1. Change from baseline to the end of study (week 8/early termination (ET)) on the
YMRS score, based on last-observation-carried-forward (LOCF) values
Secondary outcome:

1. YMRS
2. CDRS-R
3. CGI-S
4. Columbia Suicide Severity Rating Scale
5. Adverse events - treatment emergent AE, serious AE

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk “Participants were enrolled into the study
and were randomized to receive lithium
or matching placebo in a 2 (lithium):
1 (placebo) allocation ratio. Stratification
factors included study site, age at random-
ization (7-11 years and 12-17 years), and
gender (male and female). The randomiza-
tion list was created by an unblinded BPCA
data coordinating centre (DCC) statisti-
cian. Unblinded site staff members were
provided randomization assignments via an
electronic data capture system.”

Allocation concealment (selection bias) Low risk double-blinded

Blinding (performance bias and detection
bias)
All outcomes

Low risk “Participants randomized to
receive placebo were preassigned to a max-
imum dose at randomization to maintain
the integrity of the blind.”
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Incomplete outcome data (attrition bias)
All outcomes

Low risk All participants included in analysis
lithium 16/53 did not complete 8 weeks -
all reasons given
Placebo 7/28 did not complete 8 weeks -
all reasons given

Selective reporting (reporting bias) Low risk Comprehensively reported

Other bias Low risk None identified

Freeman 1992

Methods Study design: double-blind, parallel, randomised controlled study

Participants Diagnosis: DSM-III-R diagnosis of manic episode
Method of diagnosis: “confirmed independently by two board-certified psychiatrists
using a semi-structured interview and a DSM-III-R checklist.”
Age: not described
Sex: women = 21; men = 6.
Location: Clinical Research Unit of the Harris County Psychiatric Center
Co-morbidities: 8 participants assigned to valproate and seven participants assigned to
lithium had histories of drug or alcohol abuse at some point during the course of their
bipolar disorder
Adjunctive therapy: none
Adjunctive medication: “Rescue medication, including chloral hydrate and lorazepam,
was allowed for extreme behavioural problems not responding to non-pharmacological
interventions.”

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 13
Duration: 3 weeks
Treatment protocol: “The lithium group, consisting of 10 women and three men, received
lithium citrate as the elixir, starting at 0.5 meq/kg per day. The dose of lithium was
increased until either a maximum dose of 1800 mg/day, level of 1.5 mmol/plasma
lithium, dose-limiting side effects, or clinical improvement occurred. Lithium levels at
the end of the study ranged from 0.8 to 1.4 mmol/plasma lithium
Plasma drug levels were monitored on days 5-7 of each week, the results were sent to the
research pharmacist, and the dose was adjusted by a non-blinded, non-treating physician.
”
Therapist/face-to-face contact: not described
Comparator arm - valproate

N = 14
Duration: 3 weeks
Treatment protocol: “The valproate group, consisting of 11 women and three men, was
started on a fixed-dose regimen of valproate as the elixir. Valproate participants received
1500 mg/day during the first week, 2250 mg/day during the second week, and 3000
mg/day during the third week, unless their symptoms had remitted or they experienced
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dose-limiting side effects
Plasma drug levels were monitored on days 5-7 of each week, the results were sent to the
research pharmacist, and the dose was adjusted by a non-blinded, non-treating physician.
”
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment: weekly
Primary outcome:

1. The schedule for affective disorders and schizophrenia, change version (SADS-C)
Secondary outcome:

1. Adjunctive medication
2. Withdrawal
3. Responded to medication
4. SADS-C Mania
5. BPRS Total
6. GAS
7. SADS-C Depression

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “Assigned randomly”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk Double-blind

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk 5/27 withdrew

Selective reporting (reporting bias) High risk No SADS total, no BPRS subscales, unclear
which week reported + data from other
weeks. Change from baseline data. Varied
presentation of data from responders

Other bias Low risk Non identified
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Garfinkel 1980

Methods Study design: double-blind, parallel, randomised controlled study

Participants Diagnosis: bipolar disorder, manic episode
Method of diagnosis: past history of bipolar illness and met criteria of Feighner for
mania by unanimous agreement of the 3 investigating psychiatrists
Age: for lithium, median = 41.5 (SD = 5.8) years; for haloperidol, median = 37.0 (SD
= 5.3) years; for lithium and haloperidol, median = 37.0 (SD = 6.1) years
Sex: lithium 5 women; 2 men; haloperidol 3 women; 4 men; haloperidol and lithium 4
women; 3 men
Location: Clarke Institute of Psychiatry
Co-morbidities: not described
Adjunctive therapy: none
Adjunctive medication: chloral hydrate was the only bedtime hypnotic permitted.

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 7
Duration: 3 weeks
Treatment protocol: “Subjects (in each group on day 1) received 3 capsules of lithium
carbonate (300 mg each) and 3 placebo capsules identical in size, shape and colour to
the haloperidol capsules,
After the first day the dosage of these medications was varied according to the response
or the appearance of untoward effects (Table 2)
lithium blood levels were obtained on all participants at weekly intervals.”
Therapist/face-to-face contact: N/A
Comparator arm - haloperidol

N = 7
Duration: 3 weeks
Treatment protocol: “3 capsules of haloperidol (10 mg each) and 3 placebo capsules
identical to the lithium capsules,
After the first day the dosage of these medications was varied according to the response
or the appearance of untoward effects (Table 2)
lithium blood levels were obtained on all participants at weekly intervals.”
Therapist/face-to-face contact: not described
Comparator arm - lithium and haloperidol

N = 7
Duration: 3 weeks
Treatment protocol: “3 capsules of haloperidol (l0 mg each) and 3 capsules of lithium
carbonate (300 mg)
After the first day the dosage of these medications was varied according to the response
or the appearance of untoward effects (Table 2)
lithium blood levels were obtained on all participants at weekly intervals.”
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment: day 1, twice weekly for 3 weeks
Primary outcome:

1. BPRS
Secondary outcome:

1. EPS Neurological Rating Scale

99Lithium for acute mania (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Garfinkel 1980 (Continued)

Notes Date of study:
Funding source: McNeil Laboratories kindly provided haloperidol, matching placebo
and financial assistance for the investigation
Declarations of interest among the primary researchers: not described

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “Twenty-one subjects who met these cri-
teria were randomly assigned to one of 3
treatment groups”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk “lithium blood levels were obtained on all
participants at weekly intervals. All person-
nel involved in patient ratings were un-
aware of the lithium blood levels, these
being known only to the laboratory staff
and the non-blind psychiatrist who was al-
lowed to recommend changes in lithium or
placebo dose to the blind (treating) psychi-
atrist
Ratings of the patient’s clinical state were
made by an off ward research nurse blind
to medication groups”

Incomplete outcome data (attrition bias)
All outcomes

Low risk No attrition

Selective reporting (reporting bias) Low risk None identified

Other bias Low risk None identified

Geller 2012

Methods Study design:

parallel, randomised controlled study

Participants Diagnosis: DSM-IV diagnosis of bipolar I disorder, manic or mixed episode, for at least
4 consecutive weeks
Method of diagnosis: CGAS 15 score of 60 or less
Age: for lithium, median = 9.7 (SD = 2.7) years; for risperidone, median = 11.0 (SD =
3.0) years; for divalproex sodium, median = 9.7 (SD = 2.4) years; range = 6.0 to 15.11
years
Sex: lithium 37 girls; 53 boys, risperidone 47 girls; 42 boys, valproate 56 girls; 44 boys
Location: 5 sites participated: the Children’s National Medical Center in Washington,
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DC; the Johns Hopkins Medical Institutions in Baltimore, Maryland; the University of
Pitts- burgh in Pennsylvania; the University of Texas Medical Branch in Galveston and
the University of Texas Southwestern in Dallas; and Washington University in St Louis,
Missouri
Co-morbidities: disruptive disorders, anxiety disorders, sleep disorders and elimination
disorders
Adjunctive medication: ten doses of chlorpromazine at 25 mg each were allowed as
rescue medications during weeks 1 to 4

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 93
Duration: 8 weeks
Treatment protocol: titration schedules for twice-a-day dosing, which
included lithium at 1.1-1.3 mEq/L (to convert to millimoles/L, multiply by 1.0). Blood
levels were obtained 10-12 h after the dose and were titrated (Table 1) using weekly
Clinical Global Impressions for Bipolar Illness Improvement-Mania (CGI-BP-IM) and
adverse events scores.
Therapist/face-to-face contact: not described
Comparator arm - risperidone

N = 93
Duration: 8 weeks
Treatment protocol: titration schedules for twice-a-day dosing, which
included risperidone at 4 to 6 mg.
Therapist/face-to-face contact: not described
Comparator arm - divalproex sodium

N = 104
Duration: 8 weeks
Treatment protocol: titration schedules for twice-a-day dosing, which
included divalproex sodium at 111 to 125 µg/mL (to convert to micromoles/L, multiply
by 6.934) blood levels were obtained 10 to 12 hours after the dose and were titrated
(Table 1) using weekly Clinical Global Impressions for Bipolar Illness Improvement-
Mania (CGI-BP-IM) and adverse events scores
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment: baseline and endpoint
Primary outcome:

1. Clinical Global Impressions for Bipolar Illness Improvement-Mania (CGI-BP-
IM) response rates.
Secondary outcome:

1. KMRS Scores
2. CGAS - Response rate (in responders)
3. Absence of DSM-IV Mania (in responders)
4. Discontinuation of study
5. BMI
6. Blood tests
7. Adverse events/Side effects
8. AIMS score
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Notes Date of study: 2003-2008
Funding source:
This work was supported by NIMH grants U01 MH064846, U01 MH064850, U01
MH064851, U01 MH064868, U01 MH064869, U01 MH064887, U01 MH064911,
and R01 MH051481
Role of Sponsor:

The NIMH program staff participated in the conception and design of the study, in
the analysis and interpretation of data, in the critical revision of the manuscript for
important intellectual content, and in administrative, technical, and material support.
During the first 2 years of study, Abbott supplied Depakote but had no other input and
no knowledge of study data or conduct. There were 2 sites at Washington University
in St Louis. One was the data coordinating, management, and statistical analysis site
(principal investigator (PI): Dr Geller). The data coordinating site did not participate
in data collection and, therefore, did not receive study medication from Abbott. The
second site at Washington University in St Louis was a data collection site (PI: Dr Luby)
Declarations of interest among the primary researchers: Financial Disclosure: Dr
Geller reports the following for the work under consideration: a grant from NIMH;
sup- port for travel to meetings from NIMH; payment for writ- ing or reviewing the
manuscript from NIMH; and pro- vision of writing assistance, equipment, or admin-
istrative support from NIMH. Dr Geller also reports the follow- ing from outside the
submitted work: consultancy for NIMH and the US Food and Drug Administration
(FDA) Federal Advisory Committees; employment at Washing- ton University in St
Louis, Missouri; grants from NIMH; payment for lectures from Vanderbilt University
and the International Review of Bipolar Disorder; payment for manuscript preparation
from NIMH; royalties from Guil- ford Press; travel, accommodations, and meeting ex-
penses from NIMH and FDA for service on Federal Advisory Committees; payment from
Massachusetts Medical Society for Journal Watch in Psychiatry Associate Editorship. Dr
Luby reports the following for the work un- der consideration: grant from NIMH and
provision of medicines from Abbott. Dr Luby also reports the follow- ing from outside
the submitted work: employment at Washington University School of Medicine in St
Louis, Missouri; grants/grants pending from NIMH, National Alliance for Research on
Schizophrenia and Depression, and CHADS; and royalties from Guilford Press. Dr Joshi
re- ports the following from the work under consideration: a grant from NIMH; support
for travel to meetings from NIMH; provision of medicines from Abbott. Dr Joshi also..
etc

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomization was stratified by age group
(6-12 vs 13-15 years) and by the presence
or absence of the following characteristics:
mixed mania, psychosis, and daily rapid cy-
cling. A separate random list of medication
assignments was created for each site based
on these stratifiers
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Allocation concealment (selection bias) Unclear risk Randomization was performed at the co-
ordinating site, and a form identifying the
randomised medication was e-mailed to the
site’s non-blinded staff members

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Participants, family members, and treating
clinicians were aware of treatment assign-
ment
Independent evaluators (IEs) who were
blinded to medication status administered
baseline and end- point assessments. Mask-
ing of the treatment assignment to the IEs
was strictly enforced by using staff who
were totally uninvolved with the partici-
pants’ treatment. Families were instructed
not to reveal either the medication or ad-
verse events to the blinded end-point raters

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk 80 withdrawals/290 randomised

Selective reporting (reporting bias) Low risk Data comprehensively reported

Other bias Low risk None identified

GlaxoSmithKline 2005

Methods Study design:

double-blind, parallel, placebo-controlled study

Participants Diagnosis: people who were bipolar I who were currently experiencing an acute manic
or mixed episode according to DSM-IV criteria
Method of diagnosis: score on the MRS from SADS-C of ≥ 18. The current manic or
mixed episode was to have a duration of at least 1 week, but no greater than 3 months
Age: for lithium, median = 35.7 (SD = 13.8) years; for lamotrigine, median = 39.0 (SD
= 13.1) years; for placebo, median = 38 (SD = 14.5) years; at least 18 years old
Sex: lithium 39 women; 39 men, lamotrigine 37 women; 37 men, placebo 32 women;
45 men
Location: 38 centres in Australia (3), Austria (1), Bulgaria (4), Croatia (4), Czech Re-
public (4, France (3), Hungary (5), India (4), New Zealand (1), Poland (2), Russia (1),
Singapore (1), South Africa (3) and UK (2)
Co-morbidities: not described
Adjunctive therapy: none
Adjunctive medication: not described

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 78
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Duration: 42 days
Treatment protocol: lithium (dosed to therapeutic serum levels 0.7- 1.3 mEq/L)
Therapist/face-to-face contact: not described
Comparator arm - lamotrigine

N = 74
Duration: 42 days
Treatment protocol: lamotrigine (weeks 1 and 2, 25 mg; weeks 3 and 4, 50 mg; week 5,
100 mg; week 6, 200 mg)
Therapist/face-to-face contact: not described
Comparator arm - placebo

N = 77
Duration: 42 days
Treatment protocol: placebo as monotherapy
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment:

Primary outcome:
1. MRS Day 42 (MRS from SAD-C (First 11 items))

Secondary outcome:
1. MRS from SAD-C (Total Score 16 items)
2. Manic Syndrome Subscale of MRS
3. Hamilton Depression Scale (HAMD-31 )
4. BPRS
5. CGI-S
6. GAS
7. Participants with concomitant psychiatric medications during treatment phase
8. Adverse events
9. Withdrawal

Notes Date of study: 27 January 1998-8 March 1999
Funding source: GSK
Declarations of interest among the primary researchers: not described

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Participants were randomised …in a ran-
domised manner using a balanced design
(i.e. 1:1:1 ratio)

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk Double-blind

Incomplete outcome data (attrition bias)
All outcomes

High risk Only 50% completion
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Selective reporting (reporting bias) Low risk Only end of study data reported

Other bias Low risk None identified

GlaxoSmithKline 2008

Methods Study design:

double- blind, parallel, placebo-controlled study

Participants Diagnosis: bipolar disorder and currently experiencing an acute manic or mixed episode
Method of diagnosis: DSM-IV, have a score on items 1-11 of the MRS from SADS-C
of ≥ 18 at baseline
Age: for lithium, median = 41.8 (SD = 13.1) years; for lamotrigine, median = 37.4 (SD
= 10.0) years; for placebo, median = 36.9 (SD = 11.4) years
Sex: lithium 17 women; 19 men, lamotrigine 39 women; 46 men, placebo 46 women;
49 men
Location: 47 centres in the US (37), India (4), Hungary (2), South Africa (2) and Canada
(2)
Co-morbidities: not described
Adjunctive therapy: none
Adjunctive medication: not described

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 36
Duration: 3 weeks
Treatment protocol: lithium (serum therapeutic level 0.8 and 1.3 mEq/L) as monother-
apy
Therapist/face-to-face contact: not described
Comparator arm - lamotrigine

N = 85
Duration: 3 weeks
Treatment protocol: lamotrigine (Week 1, 25 mg; Week 2, 25 mg; Week 3, 50 mg) as
monotherapy
Therapist/face-to-face contact: not described
Comparator arm - placebo

N = 95
Duration: 3 weeks
Treatment protocol: placebo as monotherapy
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment: Day 22
Primary outcome:

1. MRS from SADS-C (First 11 items) Day 22 (LOCF)
Secondary outcome:

1. MRS 16 items
2. Manic Syndrome Subscale of MRS
3. Hamilton Depression rating scale
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4. BPRS
5. CGI-S
6. CGI of improvement
7. GAS
8. Adverse events

Notes Date of study: 8 January 1998-23 July 1999
Funding source: GSK
Declarations of interest among the primary researchers: none described

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “randomised”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk Double-blind

Incomplete outcome data (attrition bias)
All outcomes

High risk 130/216 completed

Selective reporting (reporting bias) Low risk All reported

Other bias Low risk None identified

Gouliaev 1996

Methods Study design:

single-blind, parallel, randomised controlled study

Participants Diagnosis: DSM-111-R episode with or without psychotic symptoms in need of anti-
manic treatment were included
Method of diagnosis: SADS
Age: for lithium + clonazepam, median = 41.6 (SD = 11.9); for zuclopenthixol + clon-
azepam, median = 36.9 (SD = 11.9); range = 21 - 64
Sex: lithium + clonazepam 9 women; 6 men, zuclopenthixol + clonazepam 8 women; 5
men
Location: psychiatric Hospital in Aarhus, Denmark
Co-morbidities: not described
Adjunctive therapy: none
Adjunctive medication: clonazepam as needed
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Interventions Participants were randomly assigned to either:
Experimental arm - lithium + clonazepam

N = 14

Duration: 28 days
Treatment protocol: “Patients received initially 12 mEq lithium citrate twice daily, and
subsequent dosing adjustment was made to achieve serum lithium level of 0.9-1 mEq/
L. Clonazepam was given twice daily at a fixed dose of 1mg in the morning and 2 mg
in the evening. Clonazepam as additional per need medication was allowed in the first
week only with doses up to extra 2 mg daily. No other drugs were allowed.”
Therapist/face-to-face contact: not described
Comparator arm - zuclopenthixol + clonazepam

N = 14
Duration: 28 days
Treatment protocol: “Patients received oral zuclopenthixol at a fixed daily dose of 10 mg
in the morning and 10 mg in the evening. Serum levels of zuclopenthixol were measured
weekly. Clonazepam was administered the same way, as described for the other group. In
case of extrapyramidal symptoms additional medication with orphenadrine was allowed.
After 28 days of treatment participants were referred to a standard treatment regime.”
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment: 0, 3 , 6, 13, 20, 27 days
Primary outcome:

1. BRMS
Secondary outcome:

1. Response - The main outcome measure for drug response was defined as a 50% or
more reduction in BRMS mania score

2. Additional medication
3. Remission of hallucinations or delusions
4. Withdrawal
5. Side effect rating scale
6. Clients Satisfaction Questionnaire
7. BRMS (missing data)
8. BPRS (missing data)
9. CGI (missing data)

Notes Date of study: 1990 - 1992
Funding source: this study was supported by the Danish Trust for Psychiatric Research
Declarations of interest among the primary researchers: not described

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “randomly” allocated

Allocation concealment (selection bias) Unclear risk Not described
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Blinding (performance bias and detection
bias)
All outcomes

High risk The study design was single-blind, with the
rater being blind to treatment

Incomplete outcome data (attrition bias)
All outcomes

Low risk 4/28 withdrew

Selective reporting (reporting bias) High risk Poor coverage of reporting

Other bias Low risk None described

Hirschfeld 1999

Methods Study design:

double-blind, randomised, parallel-group, study

Participants Diagnosis: a DSM-IV diagnosis of bipolar disorder (manic or mixed) and hospitalized
for treatment of an acute manic episode
Method of diagnosis: participants were required to have manic symptoms of sufficient
severity to have a total YMRS score ≥ 14, as assessed by SADS
Age: for lithium, median = 36.4 (SD = 8.4) years; for divalproex loading, median = 36.
0 (SD = 9.4) years; for divalproex non-loading, median = 32.4 (SD = 9.1) years; range
= 18 - 60 years accepted
Sex: lithium 8 women; 11 men, divalproex loading 9 women; 11 men, divalproex non-
loading 8 women; 12 men
Location: not described
Co-morbidities: not described
Adjunctive therapy: none
Adjunctive medication: lorazepam was allowed to manage agitation, insomnia, restless-
ness, irritability, and hostility (4 mg/day on days 1-4 and 2 mg/day on days 5-7)

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 19
Duration: 10 days
Treatment protocol: “After a drug washout period of no more that 72 hours and confir-
mation of the diagnosis of acute mania and of sub-therapeutic serum concentration of
valproate (< 20 ug/mL) and lithium (< 0.2 mEq/L, participants were randomly assigned
to 1 of 3 groups
The lithium group (n = 19) received lithium carbonate at the usual initial dose of 300 mg
three times daily on days 1 and 2 followed by gradual dose titration on days 3 through
10.”
Therapist/face-to-face contact: not described
Comparator arm - divalproex loading

N = 20
Duration: 10 days
Treatment protocol: “After a drug washout period of no more that 72 hours and confir-
mation of the diagnosis of acute mania and of sub-therapeutic serum concentration of
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valproate (< 20 ug/mL) and lithium (< 0.2 mEq/L, participants were randomly assigned
to 1 of 3 groups
The divalproex loading group (N = 20) received oral divalproex administered via a rapid
stabilization schedule: 30 mg/kg/day on days 1 and 2 and 20 mg/kg/day on days 3
through 10.”
Therapist/face-to-face contact: not described
Comparator arm - divalproex non-loading

N = 20
Duration: 10 days
Treatment protocol: “After a drug washout period of no more that 72 hours and confir-
mation of the diagnosis of acute mania and of sub-therapeutic serum concentration of
valproate (< 20 ug/mL) and lithium (< 0.2 mEq/L, participants were randomly assigned
to 1 of 3 groups
The divalproex non-loading group (n = 20) received oral divalproex at the usual dose
of 150 mg three times daily on days 1 and 2 followed by gradual dose titration for the
remaining 8 days.”
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment: on days 2 through 6 and on days 8 and 10
Primary outcome:

1. SADS-C Evaluation of YMRS using observed cases
2. GAS

Secondary outcome:
1. Discontinuation
2. Adverse events
3. Use of additional medication
4. YMRS

Notes Date of study:
Funding source: sponsored by Abbott Laboratories
Declarations of interest among the primary researchers: none given

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “Patients were randomly assigned to 1 of 3
groups”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk “Blinded medication was provided.
Blinded raters evaluated the participants.”

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk “Seven participants (35%) in each of the di-
valproex-treated groups and 9 (47%) in the
lithium standard-titration group discontin-
ued the study medication before the end of
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the study”

Selective reporting (reporting bias) Unclear risk Some missing data

Other bias Low risk None identified

Ichim 2000

Methods Study design: a double-blind, parallel, randomised controlled trial

Participants Diagnosis: an acute manic episode
Method of diagnosis: DSM- IV criteria for the manic phase of bipolar disorder on a
structured clinical interview
Age: for lithium, median = 31.9 years (SD =not given); for lamotrigine, median = 33.6
years (SD =not given); range = between 20 - 59 years
Sex: for lithium 7 women; 8 men, for lamotrigine 7 women, 8 men
Location: South Africa
Co-morbidities: no information provided
Adjunctive therapy: none
Adjunctive medication: lorazepam (4-12 mg daily) was given when necessary for the
control of aggression. No other psychotropic medication was permitted during the course
of the study

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 15
Duration: 28 days
Treatment protocol: lithium was administered at a dose of 400 mg twice daily. Mean
lithium level was 0.743 mmol/L
Therapist/face-to-face contact: not described
Comparator arm - lamotrigine

N = 15
Duration: 28 days
Treatment protocol: “Lamotrigine was given once daily at night, with a titration schedule
consisting of a daily dose of 25 mg for 1 week, increasing to 50 mg in the second week
and then to 100 mg in the third week. To maintain study blinding, the lamotrigine
group also received a morning placebo”
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment: week 0, 1, 2, 3, 4
Primary outcome:

1. Mania Rating Scale
Secondary outcome:

1. Discontinuation
2. BPRS
3. CGI Severity scale
4. GAF Scale
5. > 50% reduction in the MRS Score
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6. > 50% reduction in the BPRS Score
7. CGI severity score of 1 or 2
8. Additional medication

Notes Date of study: not given
Funding source: the authors wish to thank… GlaxoWellcome for the supply of lamot-
rigine samples
Declarations of interest among the primary researchers: none described

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “randomised”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk “To maintain study blinding, the lamotrig-
ine group also received a morning placebo,
and lithium monitoring was carried out
by an independent clinician. No other de-
scription. Not described.”

Incomplete outcome data (attrition bias)
All outcomes

Low risk 5/30 discontinued

Selective reporting (reporting bias) Low risk Well described

Other bias Low risk None identified

Keck 2009

Methods Study design:

A randomised, double-blind, placebo- and lithium-controlled study with crossover of
placebo participants to aripiprazole

Participants Diagnosis: acute mania in participants with bipolar I disorder
Method of diagnosis: ”met criteria for bipolar I disorder, type I, as defined by the DSM-
IV and were experiencing an acute manic or mixed episode that required hospitalisation.
Diagnosis was confirmed by MINI
Age: for lithium, median = 39.6 (SD = 10.5) years; for aripiprazole, median = 39.6 (SD
= 10.6) years; for placebo, median = 39.8 (SD =11.3) years; range = 18-69 years
Sex: lithium 52% men, aripiprazole 51% men, placebo 5% men.
Location: 46 study centres in the United States
Co-morbidities: not described
Adjunctive therapy: none
Adjunctive medication: “Concomitant benzodiazepines were allowed as needed to ame-
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liorate anxiety, agitation or insomnia, although the dose was tapered as follows: ≤ 4 mg/
day lorazepam (or equivalents) on days 1-4; ≤ 2 mg/day lorazepam on days 5-10; ≤ 1
mg/day lorazepam on days 11-14; no lorazepam (or equivalents) was permitted from day
15 onwards. Benztropine ≤ 4 mg/ day was permitted to treat EPS, but its use was not
permitted as prophylactic medication. Propranolol was permitted at a maximum dose
of 60 mg/day for the treatment of akathisia or tremor.”

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 160
Duration: 3 weeks
Treatment protocol: 900-1500 mg per day as three divided doses, mean serum lithium
0.76 mmol/L at end of week 3
Therapist/face-to-face contact: not described
Comparator arm - aripiprazole

N = 155
Duration: 3 weeks
Treatment protocol: 15 mg daily for 3 days, increased to 30 mg daily from day 4
Therapist/face-to-face contact: not described
Comparator arm - placebo

N = 165
Duration: 3 weeks
Treatment protocol: placebo matched in look to active drugs
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment: the YMRS and MADRS scale scores were recorded at Day
2, Day 4, Weeks 1, 2, 3, 4, 5, 6, 8, 10, and 12; while the PANSS scores were only assessed
at Weeks 3 and 12
Primary outcome:

1. Mean change in YMRS Total score from baseline
Secondary outcome:

1. Discontinuation
2. Use of additional medication
3. CGI Severity of illness score (mania)
4. Response rate - ≥ 50% improvement in YMRS Total score
5. Remission - YMRS Total score ≤ 12
6. CGI Change from preceding phase (mania)
7. MADRS Total score
8. PANSS Total score
9. PANSS Subscales

10. CGI-BP Scales
11. Adverse events
12. EPS - SAS
13. BARS Score
14. AIMS Score
15. Weight gain
16. Blood tests
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Notes Date of study: 20 April 2004-9 October 2006
Funding source: this study was supported by Bristol-Myers Squibb (Princeton, NJ) and
Otsuka Pharmaceutical Co., Ltd. (Tokyo, Japan). Bristol-Myers Squibb had a role in
the study design, analysis interpretation of the data, writing of report and decision to
submit the paper for publication. Editorial support for the preparation of this manuscript
was provided by Michelle O’Donovan, PhD, Ogilvy Healthworld Medical Education;
funding was provided by Bristol-Myers Squibb
Declarations of interest among the primary researchers

: Paul E Keck is a principle or co-investigator on research studies sponsored by Abbott
Laboratories, American Diabetes Association, AstraZeneca, Bristol-Myers Squibb, Glax-
oSmithKline, Eli Lilly, Janssen Pharmaceutica, National Institute of Mental Health, Na-
tional Institue of Drug Abuse, Pfizer, the Stanley Medical Research Institute and UCB
Pharma. Paul J Orsulak is an employee of Medtox Laboratories, Inc. Andrew J Cutler has
received grant/research support from, has been a speaker for, and/or has been a consul-
tant for Abbott, Acadia, AstraZeneca, Bristol-Myers Squibb, Eli Lilly, GlaxoSmithKline,
Janssen, Jazz, Johnson and Johnson, McNeil, MediciNova, Merck, Novartis, Organon,
Otsuka America, Pfizer, Sanofi, Sepracor, Shire, Solvay, Vanda, and Wyeth. Raymond
Sanchez is a former employee of Bristol-Myers Squibb and is now an employee of Otsuka
Pharmaceutical Development & Commercialization, Inc. Anne Torbeyns and Ronald
N Marcus are employees of Bristol-Myers Squibb. Robert D McQuade and William H
Carson are employees of Otsuka Pharmaceutical Development & Commercialization,
Inc

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Randomised - only description

Allocation concealment (selection bias) Unclear risk Poor description

Blinding (performance bias and detection
bias)
All outcomes

Low risk Double-blind
Blind drug switching
Sham lithium levels

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk 50% discontinuation

Selective reporting (reporting bias) Low risk Well reported

Other bias Low risk None identified
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Methods Study design:

parallel, open-label, randomised controlled study

Participants Diagnosis: bipolar I or II children and adolescents during a mixed or manic episode
Method of diagnosis: participants had to meet DSM-IV inclusion criteria for bipolar I
or II disorder during a mixed or manic episode and be 6-18 years old. They had to score
≥ 14 on the YMRS
Age: median = 11.4 (SD =3.0) years
Sex: 26 boys, 16 girls
Location: paediatric Psychiatry Center at Children’s Medical Center of Dallas
Co-morbidities: there were high rates of other psychiatric disorders, particularly ADHD
(71%), oppositional defiant disorder (38%), and anxiety disorders (17%)
Adjunctive therapy:

Adjunctive medication: “Chlorpromazine, 10 to 50 mg/day, was allowed as a ”rescue
medication“ 2 to 3 times per week for sleep or agitation during the first 2 weeks of
treatment.”

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 13
Duration: 6 weeks
Treatment protocol: “After a 2-week assessment period during which all medications
were tapered off. lithium dosage was selected on the basis of the weight algorithms with
a starting dose of approximately 30 mg/kg per day in 3 divided doses
Serum levels of the different mood stabilizers were measured after 1 week of treatment,
and the dosages were then titrated until the following serum levels were reached: lithium,
0.8 to 1.2 mEq/L; carbamazepine, 7 to 10 µg/L; divalproex sodium, 85 to 110 µg/L.”
Therapist/face-to-face contact: not described
Comparator arm - carbamazepine

N = 13
Duration: 6 weeks
Treatment protocol: “After a 2-week assessment period during which all medications were
tapered off, The initial dose of carbamazepine was 15 mg/kg per day in 3 divided doses,
Serum levels of the different mood stabilizers were measured after 1 week of treatment,
and the dosages were then titrated until the following serum levels were reached: lithium,
0.8 to 1.2 mEq/L; carbamazepine, 7 to 10 µg/L; divalproex sodium, 85 to 110 µg/L.”
Therapist/face-to-face contact: not described
Comparator arm - divalproex

N = 15
Duration: 6 weeks
Treatment protocol: “After a 2-week assessment period during which all medications
were tapered off, the initial dose of divalproex sodium was 20 mg/kg per day, also in 3
divided doses. Serum levels of the different mood stabilizers were measured after 1 week
of treatment, and the dosages were then titrated until the following serum levels were
reached: lithium, 0.8 to 1.2 mEq/L; carbamazepine, 7 to 10 µg/L; divalproex sodium,
85 to 110 µg/L.”
Therapist/face-to-face contact: not described
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Outcomes Timepoints for assessment: weekly
Primary outcome:

1. CGI on the Improvement sub-scale
Secondary outcome:

1. YMRS
2. Mean length of treatment
3. Response rate - CGI
4. Response rate - ≥ 50% change from baseline YMRS Score
5. Adverse events

Notes Date of study: not given
Funding source: “The authors gratefully acknowledge support from the NAMI/Stanley
Foundation Research Awards Program and NIMH grants K07-MH01057 (Dr. Kowatch)
and MH53799 (Dr. Rush). Dr. Weinberg was funded by The Caleb C. and Julia W.
Dula Education and Charitable Foundations, Mr. and Mrs. Woody Hunt, Mr. and Mrs.
Morton Myerson, and the Azoulay family. The authors acknowledge the administrative
support of Kenneth Z. Altshuler, M.D., Stanton Sharp Distinguished Chair, Professor
and Chairman, Department of Psychiatry.”
Declarations of interest among the primary researchers:

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk “they were randomly assigned, using the
minimization method, to treatment with
either lithium, carbamazepine, or dival-
proex sodium. The minimization method
is based on the idea that the next patient
to enter the study is given whichever treat-
ment would minimize the overall imbal-
ance between groups at that stage of the
study (Altman, 1991). Subjects were strat-
ified on the basis of age (< 13 years and > 13
years), gender, and the presence or absence
of ADHD. Dose and serum level ranges
were monitored with levels after 1, 2, and
4 weeks of treatment. After randomization,
subjects returned weekly for 6 consecutive
weeks of open treatment”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Double-blind- only description.
Also, the child and adolescent psychiatrists
completing the outcome ratings were not
blind to the participant’s medication status
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Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Of 42 participants randomised, 6 com-
pleted less than 4 weeks of treatment, 10
completed 5 weeks, 13 completed 6 weeks,
10 completed 7 weeks, and 3 completed 8
weeks - they are all accounted for

Selective reporting (reporting bias) High risk Not all outcomes reported

Other bias Low risk None identified

Kushner 2006

Methods Study design:

multicentre randomised, double- blind, placebo-controlled, parallel-group study

Participants Diagnosis: acute manic or mixed episodes of bipolar I disorder.
Method of diagnosis: “a primary DSM-IV diagnosis of bipolar I disorder and hospi-
talised with an acute manic or mixed episode, confirmed by a SCID Axis I Disorders”
Age: for lithium, median = 42 (SD = 13) years; for topiramate 200, median = 42 (SD =
14) years; for topiramate 400, median = 43 (SD = 14) years; for placebo, median = 43
(SD = 14) years
Sex: lithium 49% women; 51% men, topiramate 200 55% women; 45% men, topira-
mate 400 46% women; 54% men, placebo 59% women; 41% men
Location: USA and 19 other countries (Eastern and Western Europe, Argentina, Aus-
tralia, India, Israel, Latin America, South Africa)
Co-morbidities: not described
Adjunctive therapy: none
Adjunctive medication: “during the first 14 days of double-blind treatment, chloral
hydrate, non-benzodiazepine short-acting sedative hypnotics, and short-acting benzodi-
azepine anxiolytics could be used as rescue medication. Patients requiring antipsychotics
or mood stabilizers were discontinued. Non-pharmacologic interventions other than
supportive or educational psychotherapy were prohibited.”

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

Duration: 3 weeks (core study)
Treatment protocol:
“Each of the four studies included a screening phase during which previous psychotropic
medications were discontinued, followed by randomisation to double-blind treatment
for 3 weeks (core study); in three studies, double-blind treatment was continued for a
total of 12 weeks (3-week core study + 9- week double-blind extension)
Screening/washout. The screening-phase duration varied according to the time needed
for medication washout. A 48-hour washout was allowed if YMRS score worsened by
‡25% compared with screening. Otherwise, the washout period was equivalent to five
half-lives of the medication in use or one treatment cycle for depot antipsychotic medi-
cations
The washout period was extended for 1 week if YMRS score improved ≥ 25% from
the screening score; if the patient’s YMRS score was ≥ 20 after the 2-week washout, the
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patient could be randomised to double-blind treatment
Randomization/titration. Patients eligible after washout were randomised to topiramate,
placebo, or lithium
To maintain study blinding, investigators received instructions from the central labora-
tory to increase/decrease the mid-day lithium dose to achieve target levels, with sham
adjustments in the mid-day (inactive) dose for participants in topiramate and placebo
groups
In studies with 9-week double-blind extensions, placebo-treated participants were crossed
over to lithium (target: 1500 mg/day; PDMD-004) or to topiramate (target: 150 mg/
day; PDMD-008). Dose titration and adjustments for lithium-treated participants fol-
lowed the same schedule as in the core double-blind study. For participants converted
to topiramate, the starting dose was 50 mg/day increased in 50 mg increments on days
2 and 3.”
Therapist/face-to-face contact: not described
Comparator arm - topiramate 200

Duration: 3 weeks (core study)
Treatment protocol:
“Each of the four studies included a screening phase during which previous psychotropic
medications were discontinued, followed by randomization to double-blind treatment
for 3 weeks (core study); in three studies, double-blind treatment was continued for a
total of 12 weeks (3-week core study + 9- week double-blind extension)
Screening/washout. The screening-phase duration varied according to the time needed
for medication washout. A 48-h washout was allowed if YMRS score worsened by ≥ 25%
compared with screening. Otherwise, the washout period was equivalent to five half-
lives of the medication in use or one treatment cycle for depot antipsychotic medications
The washout period was extended for 1 week if YMRS score improved ≥ 25% from the
screening score; if the patient’s YMRS score was 20 after the 2-week washout, the patient
could be randomised to double-blind treatment
Randomization/titration. Patients eligible after washout were randomised to topiramate,
placebo, or lithium
The starting dose of 50 mg/day topiramate was increased to 100 mg/day at day 2 and
in 100 mg increments each day for the next 1-5 days until the target dose (200, 400,
or 600 mg/day) or the maximally tolerated dose was achieved. Investigators could slow
titration by withholding doses or could reduce the dosage, with a maximum reduction
of two tablets or capsules (100 mg/day topiramate) to improve tolerability
To maintain study blinding, investigators received instructions from the central labora-
tory to increase/decrease the mid-day lithium dose to achieve target levels, with sham
adjustments in the mid-day (inactive) dose for participants in topiramate and placebo
groups
In studies with 9-week double-blind extensions, placebo-treated participants were crossed
over to lithium (target: 1500 mg/day; PDMD-004) or to topiramate (target: 150 mg/
day; PDMD-008). Dose titration and adjustments for lithium-treated participants fol-
lowed the same schedule as in the core double-blind study. For participants converted
to topiramate, the starting dose was 50 mg/day increased in 50 mg increments on days
2 and 3.”
Therapist/face-to-face contact: not described
Comparator arm - topiramate 400

Duration: 3 weeks (core study)
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Treatment protocol:
“Each of the four studies included a screening phase during which previous psychotropic
medications were discontinued, followed by randomization to double-blind treatment
for 3 weeks (core study); in three studies, double-blind treatment was continued for a
total of 12 weeks (3-week core study + 9- week double-blind extension)
Screening/washout. The screening-phase duration varied according to the time needed
for medication washout. A 48-h washout was allowed if YMRS score worsened by ≥25%
compared with screening. Otherwise, the washout period was equivalent to five half-
lives of the medication in use or one treatment cycle for depot antipsychotic medications
The washout period was extended for 1 week if YMRS score improved ≥ 25% from
the screening score; if the patient’s YMRS score was ≥ 20 after the 2-week washout, the
patient could be randomised to double-blind treatment
Randomization/titration. Patients eligible after washout were randomised to topiramate,
placebo, or lithium
The starting dose of 50 mg/day topiramate was increased to 100 mg/day at day 2 and
in 100-mg increments each day for the next 1-5 days until the target dose (200, 400,
or 600 mg/day) or the maximally tolerated dose was achieved. Investigators could slow
titration by withholding doses or could reduce the dosage, with a maximum reduction
of two tablets or capsules (100 mg/day topiramate) to improve tolerability
To maintain study blinding, investigators received instructions from the central labora-
tory to increase/decrease the mid-day lithium dose to achieve target levels, with sham
adjustments in the mid-day (inactive) dose for participants in topiramate and placebo
groups
In studies with 9-week double-blind extensions, placebo-treated participants were crossed
over to lithium (target: 1500 mg/day; PDMD-004) or to topiramate (target: 150 mg/
day; PDMD-008). Dose titration and adjustments for lithium-treated participants fol-
lowed the same schedule as in the core double-blind study. For participants converted
to topiramate, the starting dose was 50 mg/day increased in 50 mg increments on days
2 and 3.”
Therapist/face-to-face contact: not described
Comparator arm - placebo

Duration: 3 weeks (core study)
Treatment protocol:
“Each of the four studies included a screening phase during which previous psychotropic
medications were discontinued, followed by randomization to double-blind treatment
for 3 weeks (core study); in three studies, double-blind treatment was continued for a
total of 12 weeks (3-week core study + 9- week double-blind extension)
Screening/washout. The screening-phase duration varied according to the time needed
for medication washout. A 48-h washout was allowed if YMRS score worsened by ≥ 25%
compared with screening. Otherwise, the washout period was equivalent to five half-
lives of the medication in use or one treatment cycle for depot antipsychotic medications
The washout period was extended for 1 week if YMRS score improved ≥25% from the
screening score; if the patient’s YMRS score was ≥ 20 after the 2-week washout, the
patient could be randomised to double-blind treatment
Randomization/titration. Patients eligible after washout were randomised to topiramate,
placebo, or lithium
In studies with lithium as an active comparator (PDMD-004 and PDMD-008), the
starting dose of 300 mg/day lithium was increased daily in 300-mg increments to 1200
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mg/day at day 4 and 1500 mg/day at day 6; lithium dosage could be reduced a maximum
of 600 mg/day. lithium dosage was individualized based on target serum levels (titration,
0.8-1.2 mEq/L; stabilization, 0.6- 1.2 mEq/L; maximum 1800 mg/day)
To maintain study blinding, investigators received instructions from the central labora-
tory to increase/decrease the mid-day lithium dose to achieve target levels, with sham
adjustments in the mid-day (inactive) dose for participants in topiramate and placebo
groups
In studies with 9-week double-blind extensions, placebo-treated participants were crossed
over to lithium (target: 1500 mg/day; PDMD-004) or to topiramate (target: 150 mg/
day; PDMD-008). Dose titration and adjustments for lithium-treated participants fol-
lowed the same schedule as in the core double-blind study. For participants converted
to topiramate, the starting dose was 50 mg/day increased in 50 mg increments on days
2 and 3.”
Therapist/face-to-face contact: not described
Participants randomised in each part of the study:

004: placebo = 111, topiramate = 220, lithium = 113
008: placebo = 112, topiramate = 116, lithium = 114

Outcomes Timepoints for assessment: 3 Weeks + 12 weeks
Primary outcome:

1. YMRS
Secondary outcome:

1. DSM-IV defined responder
2. Mania exacerbation - YMRS increase ≥ 10% from baseline
3. Treatment emergent depression (MADRS)
4. Weight gain
5. Withdrawal
6. Adverse events

Notes Date of study: not described
Funding source: these studies were sponsored by Johnson & Johnson Pharmaceutical
Research & Development, L.L.C. SFK, AK and RL are employees of Johnson & Johnson
Pharmaceutical Research & Development. WHO is an employee of Ortho-McNeil
Janssen Scientific Affairs, L.L.C
Declarations of interest among the primary researchers: none given

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Not described

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk “Study treatment was blinded to partici-
pants, investigators and clinical staff, study
monitors, data reviewers, and data entry
personnel until the double-blind phase was
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completed and the data- base was final-
ized. The central laboratory had access to
the randomization code in order to identify
blood samples for assaying lithium blood
levels
To maintain study blinding, investigators
received instructions from the central lab-
oratory to increase/decrease the mid-day
lithium dose to achieve target levels, with
sham adjustments in the mid-day (inac-
tive) dose for participants in topiramate
and placebo groups
Topiramate and placebo were supplied as
matching 50- or 100-mg tablets (PDMD-
005 and PDMD-006) or as identi-
cal-appearing capsules (PDMD-004 and
PDMD-008) that contained two 25-mg
topiramate tablets, placebo, or 300-mg
lithium capsules
Study treatment was blinded to partici-
pants, investigators and clinical staff, study
monitors, data reviewers, and data entry
personnel until the double-blind phase was
completed and the data- base was finalized.
”

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Not clearly described.
‘Premature discontinuations from the core
studies plus double- blind extensions were
related to adverse events in 7% of placebo-
treated participants, 4% with placebo/ top-
iramate, 8-11% with topiramate, 13% with
lithium, and 13% with placebo/lithium.’

Selective reporting (reporting bias) Unclear risk Not clear if all data reported or not.

Other bias Low risk None identified

Lerer 1987

Methods Study design:

parallel, double-blind, randomised controlled study

Participants Diagnosis: bipolar disorder, manic.
Method of diagnosis: according to DSM-III criteria
Age: for lithium, median = 37 years (SD =not given); for carbamazepine, median = 44
years (SD = not given); range = 23 - 65 years
Sex: lithium 9 women; 5 men, carbamazepine 6 women; 8 men.
Location: Lafayette Clinic, Detroit and Northville Regional Psychiatric Hospital,
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Northville, Michigan
Co-morbidities: not described
Adjunctive therapy: none given
Adjunctive medication: “psychotropic medications other than chloral hydrate or barbi-
turates for nocturnal or daytime sedation were not permitted throughout the drug-free
and study periods.”

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 14
Duration: 4 weeks
Treatment protocol:
“Lithium treatment commenced with 900 mg/day and was increased gradually to attain
serum levels as close to 1.0 mEq/L as possible
In addition, participants treated with carbamazepine received lithium placebo tablets;
participants treated with lithium received carbamazepine placebo tablets. This “double
placebo” design resulted in participants being treated as if they were on both drugs, with
“dummy” serum levels being supplied for the appropriate placebo. Thus, participants,
ward staff, and the clinical raters were blind to the true nature of the treatment. A
psychiatrist and a research nurse who were aware of the treatment allocation determined
weekly serum levels. To maintain integrity of the double blind, potential toxic levels were
reported as if for both drugs rather than for only the actual treatment.”
Therapist/face-to-face contact: not described
Comparator arm - carbamazepine

N = 14
Duration: 4 weeks
Treatment protocol:
“Patients were randomly assigned to treatment with carbamazepine or lithium. Carba-
mazepine treatment commenced with 600 mg/day in divided doses and was increased
gradually to a dosage yielding carbamazepine levels of 8 to 12 ug/mL
In addition, participants treated with carbamazepine received lithium placebo tablets;
participants treated with lithium received carbamazepine placebo tablets. This “double
placebo” design resulted in participants being treated as if they were on both drugs, with
“dummy” serum levels being supplied for the appropriate placebo. Thus, participants,
ward staff, and the clinical raters were blind to the true nature of the treatment. A
psychiatrist and a research nurse who were aware of the treatment allocation determined
weekly serum levels. To maintain integrity of the double blind, potential toxic levels were
reported as if for both drugs rather than for only the actual treatment.”

Outcomes Timepoints for assessment: weekly
Primary outcome:

1. BPRS
Secondary outcome:

1. Withdrawal
2. CGI
3. Serious adverse events

Notes Date of study: not given
Funding source: carbamazepine and placebo were supplied by Ciba-Gelgy, USA
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Declarations of interest among the primary researchers: none

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “random” - only description

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk “In addition, participants treated with
carbamazepine received lithium placebo
tablets; participants treated with lithium re-
ceived carbamazepine placebo tablets. This
“double placebo” design resulted in par-
ticipants being treated as if they were on
both drugs, with “dummy” serum levels be-
ing supplied for the appropriate placebo.
Thus, participants, ward staff, and the clin-
ical raters were blind to the true nature of
the treatment. A psychiatrist and a research
nurse who were aware of the treatment al-
location determined weekly serum levels.
To maintain integrity of the double blind,
potential toxic levels were reported as if for
both drugs rather than for only the actual
treatment.”
Clinical raters were blind to the true nature
of the treatment

Incomplete outcome data (attrition bias)
All outcomes

Low risk 28/35 completed

Selective reporting (reporting bias) Low risk Majority at least reported in figures.

Other bias Low risk None identified

Li 2008

Methods Study design:

multicentre, randomised, double-blind, lithium-controlled, parallel-group study

Participants Diagnosis: acute manic episode, bipolar disorder
Method of diagnosis: CCMD-3 criteria
Age: for lithium, median = 33.6 (SD = 11.41) years; for quetiapine, median = 32.7 (SD
= 11.51) years; range = 18 - 63 years
Sex: females, males
Location: centres in China
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Co-morbidities: “Participants were fit and healthy aside from bipolar disorder. Other
exclusion criteria included pregnancy or lactation, childbearing potential without ap-
propriate birth control measures, substance or alcohol dependence (except for nicotine
dependence), as defined in CCMD-3, within 1 month before randomization; thyroid-
stimulating hormone concentration more than 10% above the upper limit of the normal
range, regardless of treatment for hypothyroidism or hyperthyroidism; renal, cardiovas-
cular, hepatic, hematological, endocrine, or other disease or clinical finding that was
unstable; medical conditions that would affect absorption, distribution, metabolism, or
excretion of the study treatment; and participation.”
Adjunctive therapy: no
Adjunctive medication: “Previously prescribed medications for stable medical, non-
psychiatric illnesses were permitted during the study. A routine dose of sleep medication
(estazolam, zolpidem tartrate, midazolam maleate, triazolam, zopiclone, clonazepam,
alprazolam, lorazepam) at night to help sleep could be accepted during the study. Anti-
cholinergic medications should only be initiated in relation to an EPS adverse event
Lorazepam treatment for agitation was only allowed as follows: up to 6 mg/day from
screening to day 4; up to 4 mg/day from day 5 to day 7; up to 2 mg/day from day 8 to day
10; and up to 1 mg/day from day 11 to day 14. Use of lorazepam was not allowed after
day 14. Lorazepam was withheld for 6 h before psychiatric assessments were conducted
and was not used to treat insomnia.”

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 63
Duration: 28 days
Treatment protocol:
“After giving informed consent and undergoing screening procedures, the participants
were randomised into the quetiapine or lithium group on day 1
Patients were required to be hospitalised for the treatment and assessment defined in
the protocol. Once a patient was assigned to randomised study treatment, dose titration
with blinded quetiapine or lithium (or their matching placebo) began
lithium treatment began on day 1 with a dose of 250-500 mg/day, which was increased
to 500-2000 mg/day on day 4. From days 5 to 28, the dose was adjusted at the discretion
of the investigator (to a maximum dose of 2000 mg/day) to achieve symptom control,
minimize side effects and achieve target trough serum lithium concentration of 0.6-1.2
mmol/L. Serum lithium concentration was measured on days 4, 7, 14, 21, and 28 (or
final visit). Additional tests of lithium concentration were conducted as needed, at the
discretion of the investigator, to assess whether the lithium concentration exceeded a safe
range. If the patient’s serum lithium concentration exceeded 1.2 mmol/L, the investigator
reduced the dosage to ensure the patient’s safety. Tests for lithium concentration were
conducted by a local laboratory. Blood samples were withdrawn at least 12 h after
administration of the previous dose of study medication.”
Therapist/face-to-face contact: not described
Comparator arm -quetiapine

N = 72
Duration: 28 days
Treatment protocol:
“After giving informed consent and undergoing screening procedures, the participants
were randomised into the quetiapine or lithium group on day 1
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Patients were required to be hospitalized for the treatment and assessment defined in
the protocol. Once a patient was assigned to randomised study treatment, dose titration
with blinded quetiapine or lithium (or their matching placebo) began
Quetiapine treatment began on day 1 with a dose of 100-200 mg/day and was increased
to 200-600 mg/day on day 4. On days 5-28, the quetiapine dose was adjusted, at the
investigator’s discretion, up to a maximum of 800 mg/day.”
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment: days 4, 7, 14, 21, and 28.
Primary outcome:

1. YMRS
Secondary outcome:

1. Study completion
2. Use of additional medication
3. Response
4. Remission
5. MADRS Score
6. PANSS
7. Adverse events
8. Blood tests
9. Weight gain

Notes Date of study: September 2005-August 2006
Funding source: this study was sponsored by AstraZeneca Pharmaceuticals. Huafang
Li, Cui Ma, Gang Wang and Niufan Gu have all worked as consultants for AstraZeneca
Pharmaceuticals. Xiaotong Zhu and Mengye Peng are full-time employees of AstraZeneca
Pharmaceuticals
Declarations of interest among the primary researchers: none given

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “Randomised” - only description

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk “Once a patient was assigned to ran-
domised study treatment, dose titration
with blinded quetiapine or lithium (or their
matching placebo) began
To maintain the study blind, all partici-
pants had blood samples collected for the
determination of serum lithium concentra-
tions
To maintain the study blind two investiga-
tors at each centre worked together. One in-
vestigator (the doser) was responsible for re-
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viewing serum lithium concentrations, ad-
justing the dosage of study medication, dis-
pensing study medication, and performing
drug accountability procedures. The sec-
ond investigator (the rater) administered
the psychiatric and safety assessments and
was blinded to serum lithium concentra-
tions.”

Incomplete outcome data (attrition bias)
All outcomes

Low risk Of the 155 participants recruited, 154
participants (77 quetiapine-treated partici-
pants and 77 lithium-treated participants)
were analyzed for efficacy in an ITT analy-
sis set

Selective reporting (reporting bias) Low risk Well reported

Other bias Low risk None identified

Lusznat 1988

Methods Study design: parallel, double-blind randomised controlled study

Participants Diagnosis: presumptive diagnosis of mania or hypomania
Method of diagnosis: assessed by a Research Registrar, scored 10 or more on the BRMS
Age: aged 17-65 years (no breakdown provided)
Sex: women; men.
Location: Department of Psychiatry, Southampton.
Co-morbidities: not described
Adjunctive therapy: no
Adjunctive medication: “In the setting of an ordinary acute admission unit it proved
impossible to manage severely manic participants without additional medication, so
nearly all of then (n = 52) received variable amounts of neuroleptics during the acute
study. It had initially been hoped to give chlorpromazine as the only rescue medication of
this type, but several participants had known chlorpromazine sensitivity or were known
to respond better to other neuroleptics such as haloperidol, son on ethical grounds this
intended restriction had to be dropped.”

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 27
Duration: 6 weeks
Treatment protocol:
“Patients were started on study medication as soon as their
initial assessment, including DST, had been completed. They were randomly assigned
to be given either tablets containing 200 mg of carbamazepine plus placebo lithium
carbonate tablets, or tablets containing 400 mg lithium plus placebo carbamazepine
tablets. This ‘double dummy” technique was used since it had proved impossible to
obtain tablets containing lithium and tablets containing carbamazepine that looked alike.
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Medication was started in a dose of one active tablet plus one placebo tablet daily and
was increased by one tablet of each type every second day until a serum carbamazepine
level 0.6-1.2 mg per 100ml was attained, or a serum lithium concentration of 0.6-1.
4 mmol/L. Serum drug levels were estimated at each follow-up assessment in order to
check on correctness of dosage and compliance
Medication and day-to-day aspects of the clinical care of each patient were managed
by the Research registrar, who carefully concealed serum drug estimations from those
making follow-up ratings
Therapist/face-to-face contact: not described
Comparator arm - carbamazepine

N = 27
Duration: 6 weeks
Treatment protocol:
Patients were started on study medication as soon as their
initial assessment, including DST, had been completed. They were randomly assigned
to be given either tablets containing 200 mg of carbamazepine plus placebo lithium
carbonate tablets, or tablets containing 400 mg lithium plus placebo carbamazepine
tablets. This ‘double dummy’ technique was used since it had proved impossible to
obtain tablets containing lithium and tablets containing carbamazepine that looked alike.
Medication was started in a dose of one active tablet plus one placebo tablet daily and
was increased by one tablet of each type every second day until a serum carbamazepine
level 0.6-1.2 mg per 100 mL was attained, or a serum lithium concentration of 0.6-1.
4 mmol/L. Serum drug levels were estimated at each follow-up assessment in order to
check on correctness of dosage and compliance
Medication and day-to-day aspects of the clinical care of each patient were managed
by the Research registrar, who carefully concealed serum drug estimations from those
making follow-up ratings.“
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment:

Primary outcome:
1. Change in BRMS

Secondary outcome:
1. Withdrawal
2. Hamilton depression score
3. Side effect rating score
4. Length of admission

Notes Date of study: not given
Funding source: RL and PM were supported by a grant from Ciba-Geigy.
Declarations of interest among the primary researchers: none given

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Not described
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Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk This ‘double dummy” technique
Follow-up assessments were made by a rater
blind to the
participant’s study medication

Medication and day-to-day aspects of the
clinical care of each participant were man-
aged by the Research registrar, who care-
fully concealed serum drug estimations
from those making follow-up ratings

Incomplete outcome data (attrition bias)
All outcomes

Low risk 10/54 withdrew

Selective reporting (reporting bias) High risk Poor reporting

Other bias Low risk None identified

Niufan 2008

Methods Study design: double-blind, parallel, randomised, controlled study

Participants Diagnosis: bipolar disorder, manic or mixed episodes.
Method of diagnosis: DSM- IV criteria for an index manic or mixed episode of bipolar
disorder (with or without psychotic features), based on a clinical assessment. Participants
were required to have a YMRS total score ≥ 20
Age: for lithium, median =34.0 (SD = 13.77) years; for olanzapine, median = 31.2 (SD
= 12.55) years
Sex: lithium 49.3% women, olanzapine 56.5% women.
Location: seven sites in China
Co-morbidities: not described
Adjunctive therapy: none given
Adjunctive medication: “Concomitant medications with primarily central nervous sys-
tem activity were excluded; however, the use of lorazepam (or lorazepam equivalent)
up to 2 mg/ day was permitted to alleviate manic agitation, but not within 8 h of a
psychiatric evaluation. Benzhexol hydrochloride (or equivalent) was permitted up to 6
mg/ day to alleviate extrapyramidal symptoms.”

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 71
Duration: 4 weeks
Treatment protocol: “Patients who met all enrolment criteria after a 2- 7 day screening
period were randomised in a 1:1 ratio to double-blind treatment with either oral olan-
zapine (5- 20 mg/day, starting dose 15 mg/day; n = 69) or lithium carbonate (600-1800
mg/day in a divided dose, starting dose 300-600 mg/day; n = 71) over a 4-week period
After 1 day on therapy, the olanzapine starting dose could be adjusted within the allowed

127Lithium for acute mania (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Niufan 2008 (Continued)

dose range of 5- 20 mg/day, based on response (i.e., adverse events and efficacy)
Those participants who could not tolerate olanzapine 5 mg/day or lithium carbonate
600 mg/day after Day 3 of the double-blind treatment phase were discontinued from the
study. In order to maintain double-blinding of non-identical medications, participants
also received placebo tablets similar in appearance to the treatment they had not been
randomised to receive (double-dummy treatment)
To further maintain the double-blind nature of the study, all participants had serum spec-
imens collected to test or lithium blood levels throughout the study, regardless of which
treatment they were randomised to. An independent laboratory performed lithium blood
level monitoring only for those participants randomised to receive lithium, although all
participants received a laboratory report. Lithium blood levels were reported as “well
below target” (below 0.60 mEq/L), “below target” (0.61-0.80 mEq/L), “within target”
(0.81- 1.20 mEq/L), “above target” (1.21-1.40 mEq/L), or “well above target” (1.41-
2.0 mEq/L), and corresponding recommendations were made to increase, decrease, or
leave unchanged the daily “lithium” dose (regardless of whether the patient was actually
receiving active lithium treatment). Olanzapine participants were randomly assigned to
the various report categories.”
Therapist/face-to-face contact: not described
Comparator arm - olanzapine

N = 69
Duration: 4 weeks
Treatment protocol: “Patients who met all enrolment criteria after a 2- 7 day screening
period were randomised in a 1:1 ratio to double-blind treatment with either oral olan-
zapine (5- 20 mg/day, starting dose 15 mg/day; n = 69) or lithium carbonate (600-1800
mg/day in a divided dose, starting dose 300-600 mg/day; n = 71) over a 4-week period
After 1 day on therapy, the olanzapine starting dose could be adjusted within the allowed
dose range of 5- 20 mg/day, based on response (i.e., adverse events and efficacy)
Those participants who could not tolerate olanzapine 5 mg/day or lithium carbonate
600 mg/day after Day 3 of the double-blind treatment phase were discontinued from the
study. In order to maintain double-blinding of non-identical medications, participants
also received placebo tablets similar in appearance to the treatment they had not been
randomised to receive (double-dummy treatment)
To further maintain the double-blind nature of the study, all participants had serum spec-
imens collected to test or lithium blood levels throughout the study, regardless of which
treatment they were randomised to. An independent laboratory performed lithium blood
level monitoring only for those participants randomised to receive lithium, although all
participants received a laboratory report. Lithium blood levels were reported as “well
below target” (below 0.60 mEq/L), “below target” (0.61-0.80 mEq/L), “within target”
(0.81- 1.20 mEq/L), “above target” (1.21-1.40 mEq/L), or “well above target” (1.41-
2.0 mEq/L), and corresponding recommendations were made to increase, decrease, or
leave unchanged the daily “lithium” dose (regardless of whether the patient was actually
receiving active lithium treatment). Olanzapine participants were randomly assigned to
the various report categories.”

Outcomes Timepoints for assessment: at randomization, and at days 3, 7, 14, 21 and 28
Primary outcome:

1. CGI-BP (Overall Severity) Total Score
Secondary outcome:

1. Trial completion + discontinuation
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2. Additional medications
3. YMRS
4. BPRS
5. CGI-BP Subscales
6. MADRS
7. Response - ≥ 50% decrease in YMRS score
8. Remission rate (YMRS ≤ 12 at LOCF endpoint)
9. Adverse events

10. Weight gain/BMI
11. Blood tests
12. EPSEs

Notes Date of study: December 2003-June 2005
Funding source: “Conflict of interest. This study was sponsored by Eli Lilly and Com-
pany. M. Tohen, A. Qiuqing, H. McElroy, and E. Pope are employees of Eli Lilly and
Company. G. Niufan, Y. Fude, L. Ming, W. Gaohua, Z. Xinbao, L. Huichun, and S. Liang
are clinical investigators for the F1D-GH-LOBV study (upon which the manuscript is
based), for which their institutions were funded by Eli Lilly and Company for the time
spent and assessment cost. The authors have no other potential conflicts of interest to
disclose. Contributors. M. Tohen and A. Qiuqing were involved in the conception and
design of the study. H. McElroy undertook the statistical analyses. E. Pope conducted the
literature searches, and drafted the manuscript. G. Niufan, Y. Fude, L. Ming, W. Gaohua,
Z. Xinbao, L. Huichun, and S. Liang were involved in the acquisition of data. All au-
thors contributed to the interpretation of the data, critical revision of the manuscript for
important intellectual content, and have approved the final manuscript. Role of funding
source. Eli Lilly and Company (Lilly) provided funding for this study and was involved
in the study conception and design. Lilly had no role in the collection of data for this
particular manuscript, beyond the provision of clinical report forms and undertaking
clinical monitoring of study sites. Lilly was involved in the analysis and interpretation
of data for this manuscript, and in the drafting of the manuscript. Outside of the Lilly
employees listed as authors (M. Tohen, A. Qiuqing, H. McElroy, and E. Pope), Lilly had
no role in the decision to submit the paper for publication.”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “randomised”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk Double-blind; “To further maintain the
double-blind nature of the study, all par-
ticipants had serum specimens collected to
test for lithium blood levels throughout the
study, regardless of which treatment they
were randomised to.”
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Incomplete outcome data (attrition bias)
All outcomes

Low risk 15% did not complete the study

Selective reporting (reporting bias) Low risk Well reported

Other bias Low risk None identified

Platman 1970

Methods Study design: parallel, randomised controlled study

Participants Diagnosis: the manic phase of manic-depressive disease
Method of diagnosis: clinical
Age: for lithium, median = 56.7 (SD = 12.5) years; for chlorpromazine, median = 44.9
(SD = 10.3) years
Sex: lithium 9 women; 4 men, chlorpromazine 9 women; 1 men.
Location: Downstate Medical Centre, Brooklyn, New York
Co-morbidities: not described
Adjunctive therapy: not described
Adjunctive medication: not described

Interventions Participants were randomly assigned to either:
Experimental arm -lithium

N = 13
Duration: two weeks on placebo treatment followed by three week drug treatment
Treatment protocol:
”On admission participants were placed on placebo. However, all 30 participants who
entered the initial random selection could not complete the minimum placebo period and
seven were dropped from the study, In fact, the initial plan was to maintain participants
on placebo for three weeks, but this would have meant that only 14 participants would
have entered the study over a three-year period. All 23 subjects reported in this study
received at least a two-week placebo period
The initial dose of lithium carbonate was 1200 mg and this was titrated to a target plasma
level of 0.8-1.0mmol/l. Mean maximum dose reached was 1823mg/day with a mean
plasma level of 0.8mmol/l
Therapist/face-to-face contact: as above
Comparator arm - chlorpromazine

N = 10
Duration: two weeks on placebo treatment followed by three week drug treatment
Treatment protocol:
“On admission participants were placed on placebo. However, all 30 participants who
entered the initial random selection could not complete the minimum placebo period and
seven were dropped from the study, In fact, the initial plan was to maintain participants
on placebo for three weeks, but this would have meant that only 14 participants would
have entered the study over a three-year period. All 23 subjects reported in this study
received at least a two-week placebo period
The initial dose of chlorpromazine was 400 mg and this was titrated according to clinical
response. The mean maximum dose reached at the end of the study was 870mg/day
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Outcomes Psychiatric evaluation scale
PEF scale

Notes -

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk ”randomised“

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk ”Anyone who has administered lithium
carbonate and chlorpromazine is fully
aware that the term “double-blind” is non-
sense in a study between these two drugs.
“ [Authors’ comment: This probably refers
either to the practice of chlorpromazine
tablets being orange in colour in the 1950s-
70s, or to the fact that chlorpromazine was
fairly commonly given as suppositories dur-
ing this period. Completed by ward staff
supposedly blind to the medication.”

Incomplete outcome data (attrition bias)
All outcomes

Low risk Only 7 drop outs

Selective reporting (reporting bias) Low risk Well reported

Other bias Unclear risk Study published in 1970 so methodology is
less well described than in modern studies

Prien 1972

Methods Study design: parallel, double-blind, randomised controlled study

Participants Diagnosis: diagnosis of manic-depressive psychosis, manic type, or schizoaffective psy-
chosis, manic type
Method of diagnosis: ”each patient was independently interviewed by two psychiatrists
and classified as (1) manic if both psychiatrists diagnosed the patient as manic-depres-
sive, manic state, (2) schizo-affective if both psychiatrists diagnosed the patient as schizo-
affective, manic state, or (3) mixed if one psychiatrist diagnosed the patient as manic and
the other as schizo-affective. Any other diagnosis excluded the patient from the study.
The diagnoses of manic-depressive psychosis, manic type, and schizo-affective psychosis,
manic type, were based on criteria presented by Mayer- Gross’“ and the American Psy-
chiatric Association’s Diagnostic and Statistical Manual of Mental Disorders.1”
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Age: for (lithium), M = unknown (SD = unknown ); for (chlorpromazine), M = unknown
(SD = unknown); whole sample: range = 17 to 60, median age was 44 years
Sex: 92 women; 163 men.
Location: 12 Veterans Administration hospitals and six public or private hospitals

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 125
Duration: 3 weeks
Treatment protocol:
“Patients were randomly assigned to lithium carbonate or chlorpromazine.
Medication was dispensed in identical-appearing capsules containing 250 mg of lithium
carbonate or 200 mg of chlorpromazine. Medication was administered for three weeks.
On the first day, dosage was fixed at three capsules. Thereafter, the physician adjusted
dosage according to the patient’s clinical condition and occurrence of side effects. Serum
levels, obtained three times each week, were used as a guide in establishing lithium car-
bonate dosage. The level was not to exceed 2 mEq/L. A complete blood count and uri-
nalysis were performed weekly during treatment. Serum determinations were performed
on blood drawn by veni- puncture before the morning dose and about 8 to 12 hours
after the last dose. All examinations were repeated at the end of the study
Patients were not given any psychotropic drug other than their coded capsules during
the treatment period. If a patient required another, known, medication he was dropped
from the study.”
Therapist/face-to-face contact: as above
Comparator arm - chlorpromazine

N = 123
Duration: 3 weeks
Treatment protocol:
“Patients were randomly assigned to lithium carbonate or chlorpromazine (Thorazine).
Medication was dispensed in identical-appearing capsules containing 250 mg of lithium
carbonate or 200 mg of chlorpromazine. Medication was administered for three weeks.
On the first day, dosage was fixed at three capsules. Thereafter, the physician adjusted
dosage according to the patient’s clinical condition and occurrence of side effects. Serum
levels, obtained three times each week, were used as a guide in establishing lithium car-
bonate dosage. The level was not to exceed 2 mEq/L. A complete blood count and uri-
nalysis were performed weekly during treatment. Serum determinations were performed
on blood drawn by venipuncture before the morning dose and about 8 to 12 hours after
the last dose. All examinations were repeated at the end of the study
Patients were not given any psychotropic drug other than their coded capsules during
the treatment period. If a patient required another, known, medication he was dropped
from the study.”

Outcomes Timepoints for assessment:

Primary outcome:
1. Brief psychiatric rating scale

Secondary outcome:
1. Early termination of trial
2. PIP + subscales
3. IMPS + subscales
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4. BPRS + subscales
5. Adverse events

Notes Funding source:
“This study was supported in part by grants MH14437, MH10892, MH14613,
MH14611, MH14699, MH10295, and MH16069 from the Public Health Service
Lithium carbonate (Eskalith) and chlorpromazine (Thorazine) were sup¬ plied by John
Buckley of Smith Kline & French Laboratories, Philadelphia”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “randomly”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk “Only the treatment physician knew the
identity of the patient’s study medication.
Other treatment personnel and the clinical
raters operated under double-blind condi-
tions.”

Incomplete outcome data (attrition bias)
All outcomes

Low risk “Twenty-two percent of the participants re-
ceiving lithium carbonate and 14% of the
participants receiving chlorpromazine were
dropped from the study”

Selective reporting (reporting bias) Unclear risk Unclear when ratings were carried out. No
overall score data

Other bias Unclear risk Study published in 1972 so methodology is
less well described than in modern studies
- no biases recognised though

Segal 1998

Methods Study design:

double-blind, randomised, controlled-design study, parallel

Participants Diagnosis: bipolar disorder, manic phase
Method of diagnosis: DSM-IV criteria for bipolar disorder, manic phase, on a structured
clinical interview
Age: for lithium, median = 37.2 years (SD = not given); for haloperidol, median = 29.5
years (SD = not given); for risperidone, median = 34.3 years (SD = not given); range =
not given
Sex: lithium 12 women; 3 men, haloperidol 10 women; 5 men, risperidone 13 women;
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2 men
Comorbidities: not described
Adjunctive medication: “Lorazepam was given when necessary to control aggression.
No other psychotropic medication was permitted during the course of the study. Anti-
cholinergic medication (orphenadrine) was allowed for acute dystonia and severe parkin-
sonian symptoms. The use of these agents was a secondary outcome measure.”
Adjunctive therapy: not described

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 15
Duration: 28 days
Treatment protocol: “Existing psychotropic medication was discontinued before the
first day of the study. All participants were treated with either risperidone, 6 mg daily,
haloperidol 10 mg daily, or lithium 800 to 1200 mg daily, with the lithium blood levels
between 0.6 and 1.2 mmol/L. The starting dose of lithium was 400 mg twice a day. To
facilitate blinding, lithium monitoring was down on all participants by an independent,
blinded clinician.”
Therapist/face-to-face contact: not described
Comparator arm - haloperidol

N = 15
Duration: 28 days
Treatment protocol: “Existing psychotropic medication was discontinued before the
first day of the study. All participants were treated with either risperidone, 6 mg daily,
haloperidol 10 mg daily, or lithium 800 to 1200 mg daily, with the lithium blood levels
between 0.6 and 1.2 mmol/L. The starting dose of lithium was 400 mg twice a day. To
facilitate blinding, lithium monitoring was down on all participants by an independent,
blinded clinician.”
Therapist/face-to-face contact: not described
Comparator arm - risperidone

Duration: 28 days
Treatment protocol: “Existing psychotropic medication was discontinued before the
first day of the study. All participants were treated with either risperidone, 6mg daily,
haloperidol 10 mg daily, or lithium 800 to 1200 mg daily, with the lithium blood levels
between 0.6 and 1.2 mmol/L. The starting dose of lithium was 400 mg twice a day. To
facilitate blinding, lithium monitoring was down on all participants by an independent,
blinded clinician.”

Outcomes Primary outcome:
1. MRS

Secondary outcome:
1. Did not complete the study
2. BPRS
3. CGI
4. GAF
5. SAS
6. Additional medication
7. Seclusion
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Notes Funding source: supported in part by Janssen Pharmaceuticals, South Africa

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk The participants were randomly assigned
consecutively to treatment with lithium
haloperidol or risperidone in a double-
blind fashion

Allocation concealment (selection bias) Unclear risk No description

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk lithium monitoring was done on all partic-
ipants by a independent, blinded clinician.
All medication was administered in two di-
vided doses
Blinding of outcome assessment not de-
scribed.

Incomplete outcome data (attrition bias)
All outcomes

Low risk 6 participants did not complete

Selective reporting (reporting bias) Low risk Well reported

Other bias Unclear risk Blinding (performance bias and detection
bias)

Shafti 2008

Methods Study design: a randomised, double-blind, parallel-group study, parallel

Participants Diagnosis: bipolar I disorder, manic episode
Method of diagnosis: according to the DSM-IV
Age: not described
Sex: 30 women; 0 men
Location: not described
Co-morbidities: not described
Adjunctive therapy: not described
Adjunctive medication: “Although using benzodiazepine (lorazepam) and typical an-
tipsychotic (haloperidol) as adjunctive agents were permissible during study, neither com-
bining anticonvulsant nor atypical antipsychotic was prescribed throughout the aforesaid
assessment. In addition, no psychosocial intervention other than ordinary care was used
through this phase.”

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 15
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Duration: 3 weeks
Treatment protocol:
“The first group (n = 15) was designated to lithium carbonate (300 mg uncoated tablets)
as the solitary antimanic agent, whereas the second one (n = 15) was chosen for pre-
scription of valproate sodium (200 mg coated tablets) for the same aim. Both drugs were
prescribed according to practice guidelines and standard-titration protocols
The tablets were prescribed while previously inserted into empty and similar capsules,
which were prepared in this regard to make participants blind with respect to the proce-
dure. The evaluators were also unaware concerning the aforesaid partition and the type
of medications arranged for each group.Mean serum level of lithium was 0.87 mmol/L.
”
Therapist/face-to-face contact: as above
Comparator arm - valproate

N = 15
Duration: 3 weeks
Treatment protocol:
“The first group (n = 15) was designated to lithium carbonate (300 mg uncoated tablets)
as the solitary antimanic agent, whereas the second one (n = 15) was chosen for pre-
scription of valproate sodium (200 mg coated tablets) for the same aim. Both drugs were
prescribed according to practice guidelines and standard-titration protocols
The tablets were prescribed while previously inserted into empty and similar capsules,
which were prepared in this regard to make participants blind with respect to the proce-
dure. The evaluators were also unaware concerning the aforesaid partition and the type
of medications arranged for each group.”

Outcomes Timepoints for assessment: baseline and weekly
Primary outcome:

1. MSRS
Secondary outcome:

1. Premature discontinuation
2. MSRS frequency + intensity
3. CG-S

Notes Date of study: not given
Funding source: the authors declare no funding or conflicts of interest.
Declarations of interest among the primary researchers: the authors declare no fund-
ing or conflicts of interest.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Random, 1:1 ratio - only description

Allocation concealment (selection bias) Unclear risk Not described
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Blinding (performance bias and detection
bias)
All outcomes

Low risk “The tablets were prescribed while previ-
ously inserted into empty and similar cap-
sules, which were prepared in this regard
to make participants blind with respect to
the procedure. The evaluators were also un-
aware concerning the aforesaid partition
and the type of medications arranged for
each group.”

Incomplete outcome data (attrition bias)
All outcomes

Low risk There was no premature discontinuation in
neither of groups.

Selective reporting (reporting bias) Low risk Well reported

Other bias Low risk None identified

Shafti 2010

Methods Study design:

parallel group, double-blind, randomised study

Participants Diagnosis: bipolar I disorder, manic episode
Method of diagnosis: according to DSM-IV-TR diagnostic criteria
Age: not described
Sex: 40 women; 0 men
Location: Tehran, Iraq
Co-morbidities: not described
Adjunctive therapy: no
Adjunctive medication: prescription of lorazepam, as a sedating agent, was allowed
during assessment

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 20
Duration: 3 weeks
Treatment protocol:
“after 3-5 days washout period
Patients in the first group (n = 20) were given lithium carbonate (300 mg uncoated
tablets).The cases in the second group (n = 20) were prescribed olanzapine (5 mg un-
coated tablets). Both of theses drugs were prescribed according to practice guidelines and
standard titration protocols
no supplementary anticonvulsant or additional antipsychotic was permissible through-
out the appraisal. Also no psychosocial intervention, except for usual care, was acceptable
during evaluation
Upon completion of all baseline assessments, the tablets were prescribed. Identical-
looking capsules were prepared with the separate medication(s) to ensure the subjects in
each group and the evaluator(s) were unaware of any distinction in the visual appearance,
in the types of medication given in this study.Mean serum level of lithium 0.78 mmol/
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L.”
Therapist/face-to-face contact: as above
Comparator arm -olanzapine

N = 20
Duration: 3 weeks
Treatment protocol: “after 3-5 days washout period
Patients in the first group (n = 20) were given lithium carbonate (300 mg uncoated
tablets).The cases in the second group (n = 20) were prescribed olanzapine (5 mg un-
coated tablets). Both of theses drugs were prescribed according to practice guidelines and
standard titration protocols
no supplementary anticonvulsant or additional antipsychotic was permissible through-
out the appraisal. Also no psychosocial intervention, except for usual care, was acceptable
during evaluation
Upon completion of all baseline assessments, the tablets were prescribed. Identical-
looking capsules were prepared with the separate medication(s) to ensure the subjects in
each group and the evaluator(s) were unaware of any distinction in the visual appearance,
in the types of medication given in this study.”

Outcomes Primary outcome:
1. MSRS

Secondary outcome:
1. Withdrawal from study
2. MSRS (frequency + intensity)
3. Other MSRS
4. Adverse events (tremor)

Notes -

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Random assignment to olanzapine or
lithium carbonate in a 1:1 ratio

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not described

Incomplete outcome data (attrition bias)
All outcomes

Low risk Three participants (15%) in the olanzapine
group and two participants (10%) in the
lithium group left the appraisal in the sec-
ond half of the study due to unwillingness
or adverse events of the prescribed drugs

Selective reporting (reporting bias) Low risk Well reported
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Other bias Low risk None identified

Shopsin 1975

Methods Study design: parallel, randomised controlled study

Participants Diagnosis: manic illness
Method of diagnosis: not described
Age: not described
Sex: women; men. but no figures provided
Location: Psychiatric Hospital of New York, Bellevue Medical Centre‘
Co-morbidities: not described
Adjunctive therapy: not described
Adjunctive medication: not described

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 10
Duration: 21 days
Treatment protocol: not described
Therapist/face-to-face contact: not described
Comparator arm - chlorpromazine

N = 10
Duration: 21 days
Treatment protocol: not described
Therapist/face-to-face contact: not described
Comparator arm - haloperidol

N = 10
Duration: 21 days
Treatment protocol: not described

Outcomes Primary outcome:
1. Clinical global comparison

Secondary outcome:
1. CGI
2. BPRS
3. SCI
4. NOSIE

Notes Funding source: “This investigation was supported in part by Public Health Service…
MH17436 and MH04669”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “random”
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Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk “All personnel involved in patient ratings
were unaware of the lithium… levels, these
being only known to the laboratory staff…
psychiatrist assigning treatment.”

Incomplete outcome data (attrition bias)
All outcomes

Low risk No attrition

Selective reporting (reporting bias) Low risk Well reported

Other bias Unclear risk Poorly described methodology so cannot
rule out other biases

Small 1988

Methods Study design: randomised controlled study

Participants Diagnosis: of bipolar disorder presenting in manic or mixed phases
Method of diagnosis: DMS-III criteria for a manic episode
Age: mean age of 37.4 years
Sex: women; men. but no figures provided
Location: USA
Co-morbidities: not described
Adjunctive therapy: not described
Adjunctive medication: not described

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 17
Duration:8 weeks
Treatment protocol:
A 10-14 day washout of prior psychotropic medications was undertaken. Lithium car-
bonate was titrated to achieve plasma levels between 0.6-1.5mmol/l
Therapist/face-to-face contact: not described
Comparator arm - Electroconvulsive therapy

N = 17
Duration: 8 weeks
Treatment protocol:
“After completion of the baseline evaluations, participants were randomly assigned to
treatment with lithium carbonate or ECT. At first, unilateral non-dominant ECT was
the form of treatment prescribed with the option of the attending psychiatrist to switch
to bilateral treatment if therapeutic response was judged inadequate or difficulties were
encountered with seizure induction. However, the first six manic participants randomised
to ECT demonstrated little or no therapeutic benefit, and some participants’ condition
actually worsened with unilateral ECT. At that point, the design was changed so that
bilateral ECT was administered form the onset of treatment
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The participants who underwent ECT received a series mean of nine treatments over
three to five weeks.”
Therapist/face-to-face contact: not described

Outcomes Timepoints for assessment: weeks 0-8
Primary outcome:

1. Clinical global impression
Secondary outcome:

1. MRS
2. Shopsin Gershon Social Behaviour checklist
3. Severity of depression scale
4. Hamilton depression scale
5. BPRS
6. NOSIE
7. GAS

Notes Funding source: this study was supported in part by grant MH40930 from… Institute
of Mental Health, Bethseda, Md (Dr J G Small)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “random”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

High risk ECT - not possible. The raters tried to
avoid learning which treatment the partici-
pants received, but this was not always pos-
sible

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Not described

Selective reporting (reporting bias) Low risk Well reported

Other bias Low risk None identified

Small 1991

Methods Study design:

double-blind, randomised controlled study, parallel

Participants Diagnosis: bipolar disorder, manic or mixed phases
Method of diagnosis: examination of the patient and independent interviews with
relatives using SADS. Patients met DSM- III-R” criteria for a manic episode with or
without coexisting symptoms of depression
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Age: for lithium, median = 42.6 years (SD = not described); for carbamazepine, median
= 34.3 years (SD = not described ) range = 22-73 years
Sex: lithium 13 women; 11 men, carbamazepine 14 women; 10 men.
Location: Indiana University School of Medicine, Indianapolis
Comorbidities: not described
Adjunctive medication: “As during the washout phase, the only adjuvant medications
that were allowed were chloral hydrate and amobarbital with repeated efforts to withdraw
them after the first 3 weeks with double-blind medications.”
Adjunctive therapy: not described

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 24
Duration: 8 weeks
Treatment protocol:
“2 week washout
were randomly assigned to treatment with
lithium carbonate (300 mg) plus carbamazepine placebo tablets

Medications were prescribed in initial dosages of one or two
capsules and tablets daily, with dosage increments every 3 to 4
days until trough plasma lithium ion levels (10 to 12 hours after
the last dose) were between 0.6 and 1.5 mmol/L and plasma carbamazepine levels were
between 25 and 50 µ/L
Dosages were increased to
ceiling levels or dosage-limiting side effects. The ”blind“ of the attending clinicians was
preserved by providing dummy plasma levels of lithium or carbamazepine, as was done
in the study by Lerer et al.”
Therapist/face-to-face contact: as above
Comparator arm - carbamazepine

N = 24
Duration: 8 weeks
Treatment protocol: 2 week washout
“Patients were randomly assigned to carbamazepine (200 mg tablets) and lithium placebo
capsules.
Medications were prescribed in initial dosages of one or two
capsules and tablets daily, with dosage increments every 3 to 4
days until trough plasma lithium ion levels (10 to 12 hours after
the last dose) were between 0.6 and 1.5 mmol/L and plasma carbamazepine levels were
between 25 and 50 µ/L
The latter was primarily a measure of the parent compound without separation of the
epoxide metabolite
Dosages were increased to
ceiling levels or dosage-limiting side effects. The ”blind“ of the attending clinicians was
preserved by providing dummy plasma levels of lithium or carbamazepine, as was done
in the study by Lerer et al.”

Outcomes Timepoints for assessment: weekly
Primary outcome:
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Small 1991 (Continued)

1. MRS
Secondary outcome:

1. Depression and mania scale
2. Hamilton depression rating scale
3. BPRS
4. CGI
5. GAS
6. Shopsin-Gershon Social Behaviour Checklist
7. Use of additional medication
8. Adverse events
9. Withdrawal

10. Length of stay in the study

Notes Funding source: this study was supported in part MH40930 from the National Institute
of Mental Health, Bethseda, Md

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “randomised”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk Placebo tablets
“The ”blind“ of the attending clinicians
was preserved by providing dummy plasma
levels of lithium or carbamazepine, as was
done in the study by Lerer et al
The clinical ratings of psychopathology
were done by blinded clinicians who were
not informed of the randomised treatment
that was assigned nor were these clinicians
involved in patient management.”

Incomplete outcome data (attrition bias)
All outcomes

Low risk 48/52 completed

Selective reporting (reporting bias) Low risk Well reported

Other bias Low risk None identified
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Spring 1970

Methods Study design:

double-blind, quasi-randomised, crossover study.

Participants Diagnosis: mania
Method of diagnosis: a team of three psychiatrist then independently evaluated the
participants according to our criteria of “pure” mania
Age: not described
Sex: women; men. No figures given.
Location: not described
Co-morbidities: not described
Adjunctive therapy: not described
Adjunctive medication: “The participants received no other psychotropic drugs. The
only sedative allowed was amobarbital for sleep or, on temporary basis, for severe agita-
tion.”

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 7
Duration: 3 weeks until crossover
Treatment protocol:
“The participants were treated with the study drug according to accepted clinical stan-
dards for a three week period
Typically, in the group treated with lithium the course of the treatment consisted of
1800 mg a day for the first week; if there was no response, the dose was increased to a
maximum of 3.00 g a day
If, after the initial three-week period, the treater felt that a complete or near complete
remission had not been achieved, the participants were crossed over to the other drug
for an additional three weeks
After three weeks or, if a crossover took place, after six weeks, the code was broken and
the participants were put on a lithium carbonate maintenance dose. Blood levels were
then maintained in the 0.6 to 1.3 mEq/L range and the participants was flowed on an
outpatient basis.”
Therapist/face-to-face contact: not described
Comparator arm - chlorpromazine

N = 7
Duration: 3 weeks until crossover
Treatment protocol:
“The participants were treated with the study drug according to accepted clinical stan-
dards for a three week period
In the chlorpromazine treated group the drug was rapidly increased depending on the
severity of the mania; 1600 mg was the maximum dose
If, after the initial three-week period, the treater felt that a complete or near complete
remission had not been achieved, the participants were crossed over to the other drug
for an additional three weeks
After three weeks or, if a crossover took place, after six weeks, the code was broken and
the participants were put on a lithium carbonate maintenance dose. Blood levels were
then maintained in the 0.6 to 1.3 mEq/L range and the participants was flowed on an
outpatient basis.”
Therapist/face-to-face contact: not described
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Spring 1970 (Continued)

Outcomes Timepoints for assessment: weeks 3 and 6
Primary outcome:

1. Treatment response
Secondary outcome:

1. Withdrawal
2. Response
3. Mean relative improvement of target symptoms

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

High risk “Flip of coin”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Low risk “The third psychiatrist regulated the drugs.
Neither the participants, the evaluators,
nor any other staff members except the
treating psychiatrist knew which drug was
being given. The third psychiatrist regu-
lated the drugs. Neither the participants,
the evaluators, nor any other staff members
except the treating psychiatrist knew which
drug was being given”

Incomplete outcome data (attrition bias)
All outcomes

Low risk 2/9 completion

Selective reporting (reporting bias) Low risk Well reported

Other bias Low risk None identified

Trivedi 1996

Methods Study design: open-label, randomised study

Participants Diagnosis: diagnosed as bipolar disorder - mania
Method of diagnosis: according to DSM-III-R criteria
Age: ”adults“
Sex: female 8; male 35
Location: Department of Psychiatry, K.G.’s Medical College, Lucknow
Co-morbidities: not described
Adjunctive therapy: not described
Adjunctive medications: not described
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Trivedi 1996 (Continued)

Interventions Participants were randomly assigned to either:
Experimental arm - lithium

N = 11
Duration: 28 days
Treatment protocol: ”On day ’O’ the selected participants were started on lithium (900
mg/day). Oral diazepam was given on SOS basis. The participants continued on the
same medication, subject to appearance of serious side-effects when the dosage were
reduced, till day 21. By this time, if a reduction of 50% of the initial BRMS score was
not achieved, the dose was increased to 1200 mg/day
Therapist/face-to-face contact: not described
Comparator arm - carbamazepine

N = 14
Duration: 28 days
Treatment protocol: “On day ’O’ the selected participants were started on carbamazepine
(200 mg/day) which was built up to 800 mg/day by the end of first week. Oral diazepam
was given on SOS basis. The participants continued on the same medication, subject
to appearance of serious side-effects when the dosage were reduced, till day 21. By this
time, if a reduction of 50% of the initial BRMS score was not achieved, the dose was
increased to 1200 mg/day
Therapist/face-to-face contact: not described
Comparator arm - haloperidol

Duration: 28 days
Treatment protocol: ”On day ’O’ the selected participants were started on haloperidol (15
mg/day). Oral trihexyphenidyl (6 mg/day) was also given. Oral diazepam was given on
SOS basis. The participants continued on the same medication, subject to appearance of
serious side-effects when the dosage were reduced, till day 21. By this time, if a reduction
of 50% of the initial BRMS score was not achieved, the dose ws increased to 20 mg/day

Outcomes Timepoints for assessment: days 7, 14, 21, and 28
Primary outcome:

1. Changes in side effect score from baseline

Notes -

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk “random”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk Not described
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Trivedi 1996 (Continued)

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Out of 61 participants selected for the study
only 43 (male = 35, female = 8) completed
the study

Selective reporting (reporting bias) Unclear risk Well reported

Other bias Low risk None identified

AIMS: Abnormal Involuntary Movement Scale; BMD-I: bipolar mood disorder-I; BMI: body mass index; BPRS: Brief Psychiatric
Rating Scale; BRMS: Bech-Rafaelsen Mania Scale; CGI-C; Clinical Global Impression-change; CGI-S: Clinical Global Impression-
severity; CIDI: Composite International Diagnostic Interview; CDRS: Children’s Depression Rating Scale; CGAS: Children’s
Global Assessment Scale; DSM-IV: Diagnostic and Statistical Manual of Mental Disorders, fourth edition; ECT: electroconvulsive
therapy; EPS: extrapyramidal symptoms; g: gram; GAF: Global Assessment of Functioning; GAS: Global Assessment Scale; IMPS:
Inpatient Multidimensional Psychiatric Scale; kg: kilogram; KMRS: School-Age Children Mania Rating Scale; Li: lithium; MADRS:

Montgomery-Åsberg Depression Rating Scale; MAS: Modified Ashworth Scale; mEq/L: milliequivalents per litre; mg: milligram;
mg/mL: milligram per millilitre; MINI: Mini International Neuropsychiatric Interview; mmol/L: millimoles per litre; MRS: Mania
Rating Scale; MSRS: Manic-State Rating Scale; n: number; NOSIE: Nurses’ Observation Scale for Inpatient Evaluation; N/A:
not applicable; PANSS: Positive and Negative Syndrome Scale; PEF: peak expiratory flow; PIP: Personal Independence Payment;
SADS: Schedule for Affective Disorders and Schizophrenia; SAS: Simpson Angus Scale; SCID: Structured Clinical Interview for
Diagnostic and Statistical Manual of Mental Disorders, fourth edition; SD: standard deviation; µg/mL: microgram per millilitre;
VPA: valproate; YMRS: Young Mania Rating Scale

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Axelson 2011 Unclear diagnostic criteria, unclear participant characteristics, unclear if open or blinded, unclear randomisation

Bowden 2008 Open-label study

Brockington 1978 Nonstandard diagnostic process. Not clearly participants with bipolar disorder. Unclear if randomised or not

Calabrese 2002 Mixture of depressed, euthymic and manic participants. No subgroup of manic participants presented

Calabrese 2005 Complex study. Recruited participants who were either euthymic or manic. Those who were manic had an
open-label stabilisation prior to randomisation. Then were randomised for maintenance therapy. Not an acute
mania study

Chou 2009 Lithium in both arms of the study

Christie 1989 Open-label study

El-Mallakh 2012 Maintenance study - participants not acutely manic
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(Continued)

Giannini 1984 Not a RCT

Giannini 1986 Clonidine is not one of the agreed comparators

Goodwin 1979 Lithium vs ’neuroleptics’. No individual drug data

Johnson 1971 No standard diagnostic criteria/method of diagnosis

Kwon 2001 Mixture of depressed and manic participants

NCT00314184 Maintenance study - participants not acutely manic

NCT01166425 Study protocol. Appears to have either not occurred or was replaced by the study which is Findling 2015

Nieto 2014 Naturalistic study, non-randomised

Okuma 1990 Unclear diagnostic criteria

Pavuluri 2004 Open-label study and group with Lithium only n = 4 (valproate vs placebo vs placebo + lithium)

Pokorny 1974 Mixture of participants - unipolar and bipolar disorders in all mood states. Unclear diagnostic criteria

Swann 2001 Randomisation occurred after mood stabilisation - so this was a maintenance study

Takahashi 1975 Unclear diagnostic criteria. Unblinded. Non validated outcome measures

RCT: randomised controlled trial

Characteristics of studies awaiting assessment [ordered by study ID]

Grunze 2006

Methods This is a conference abstract for a study examining the effects of valproate and lithium in acute and continuation
treatment of bipolar mania. The abstract doesn’t include any results data, randomisation or blinding strategies and
we were unable to get any further details of this study

Participants Adults with a diagnosis of bipolar disorder in a manic or mixed episode

Interventions Lithium carbonate or sodium valproate

Outcomes CHange in YMRS from baseline to end of study. Other outcomes not reported

Notes -
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Itoh 1974

Methods This appears to be a double-blind comparison of lithium carbonate and chlorpromazine in mania but we were unable
to retrieve the full-text. It may be the same study as Takahashi (excluded) as this was the same research group

Participants Chinese adults with bipolar disorder in a manic episode

Interventions Lithium vs. chlorpromazine

Outcomes Unknown

Notes -

Kumar 2009

Methods Kumar 2009 is a conference abstract for a study comparing the efficacy and side effects of lamotrigine compared with
lithium in acute mania. The methodology is unclear and there is no efficacy data reported, only side effects. We were
unable to get further information

Participants

Interventions

Outcomes

Notes

Maggs 1963

Methods This is a comparative study of lithium carbonate in the treatment of manic illness but the full-text report is ambiguous
in methodology. This is likely to be related to the publication date of 1963. It seems to be a lithium/placebo cross-
over study but this is only vaguely described. It is unclear what form of randomisation (if done as now understood)
occurred

Participants Male and female inpatients admitted to a single hospital ward. Exact number enrolled unclear

Interventions Lithium - in a liquid form and a tablet form, vs. a ’placebo’ of syrup of ginger

Outcomes Clinical improvement (qualitative) and ratings on Wittenborn scale

Notes Would need further detailed methodology to clear up if fitted inclusion criteria. Doesn’t use any of stated outcome
measures
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NCT00183443

Methods A 12-week, double-blind, placebo-controlled ambulatory study

Participants n = 75 with bipolar I disorder with hypomanic, manic, or mixed episodes

Interventions Open-label divalproex plus adjunctive blinded lithium carbonate, quetiapine or placebo

Outcomes Symptoms of mania, as measured by YMRS (time frame: week 12)

Notes NCT00183443
(study results available January 2019)

NCT00893581

Methods Randomised, double-blind, controlled treatment study (6 weeks)

Participants Youth with first-episode mania (n = 110; ages 10-17 years)
Group-matched healthy comparison youth (n = 62) were also recruited

Interventions Lithium vs quetiapine

Outcomes Neurofunctional effects: fMRI scans; event-related, voxel-wise group comparisons

Notes NCT00183443

Penick 1971

Methods Penick 1971 is another conference abstract for a study comparing lithium carbonate and chlorpromazine in the
treatment of manic states, but we were unable to contact the authors or to get further details of this study

Participants Unknown

Interventions Unknown

Outcomes Unknown

Notes Penick SB, Prien RF. Controlled evaluation of lithium carbonate and chlorpromazine in the treatment of manic
states. V World Congress of Psychiatry, 1971 Nov 28-Dec 4, Ciudad De Mexico. 1971:941

Young 2017

Methods Double-blind, RCT

Participants n = 224 inpatients and outpatients aged ≥ 60 years with bipolar I disorder who presented with a manic, hypomanic,
or mixed episode

Interventions Lithium (target serum concentration, 0.80-0.99 muq/L) or divalproex (target serum valproate concentration, 80-99
mug/mL) for 9 weeks
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Young 2017 (Continued)

Outcomes YMRS scores

Notes NCT00254488/
GERI-BD Trial
(study results available Jan 2019)

fMRI: functional magnetic resonance imaging
n: number
RCT: randomised controlled trial
YMRS: Young Mania Rating Scale

Characteristics of ongoing studies [ordered by study ID]

NCT01893229

Trial name or title Comparative efficacy and acceptability of antimanic drugs in acute mania

Methods RCT

Participants “Participants with a DSM-IV diagnosis of bipolar I disorder, manic or mixed episode were randomly assigned
to a treatment of lithium, valproate, oxcarbazepine, quetiapine, olanzapine, or ziprasidone. In the following
conditions, participants took another antimanic drug as a combination medication: 1) those who have a
reduction in YMRS scores less than 25% after one week of treatment; 2) those who have a reduction in YMRS
scores less than 50% after two weeks of treatment; or 3) those who have a increase in YMRS more than 30%
at day 4. An antipsychotic (quetiapine, olanzapine or ziprasidone) were added on for those who use lithium,
valproate or oxcarbazepine as a first attempted medication; while lithium, valproate, or oxcarbazepine was
added on for those who use an antipsychotic as a first attempted medication. Those participants who were
recognized as non-response/partial response to two combined medications after 6 weeks of treatment switched
to MECT.”

Interventions As above

Outcomes “Primary outcomes

1. Change scores on YMRS
2. Dropout rates

Secondary outcomes

1. CGI
2. GAS
3. TESS
4. BPRS

Response criteria: < 25% reduction in YMRS scores or ≥ 4 scores of CGI is defined as non-response. 25%-
49% reduction in YMRS scores from baseline as well as ≤ 3 scores of CGI is recognised as partial response ≥

50% reduction in YMRS as well as 1 (very much improved) or 2 scores (much improved) of CGI is recognised
as response. Remission is defined as a YMRS score ≤ 12 and CGI score 1 or 2”

Starting date 2015
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NCT01893229 (Continued)

Contact information Contact: Guiyun Xu, MD, 86(02081891425) ext 8111

Notes -

BPRS: Brief Psychiatric Rating Scale
CGI: Clinical Global Impressions
DSM-IV: Diagnostic and Statistical Manual of Mental Disorders, fourth edition
GAS: Global Assessment Scale
MECT: modified electroconvulsive therapy
RCT: randomised controlled trial
TESS: Treatment Emergent Symptom Scale
YMRS: Young Mania Rating Scale
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D A T A A N D A N A L Y S E S

Comparison 1. Lithium vs placebo

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (categorical):
YMRS/MRS decrease by
=>50% at end of trial

6 1707 Odds Ratio (M-H, Fixed, 95% CI) 2.13 [1.73, 2.63]

2 Efficacy - response (continuous):
YMRS change from baseline at
end of trial

4 935 Mean Difference (IV, Random, 95% CI) -2.85 [-3.14, -2.55]

3 Efficacy - response (continuous):
CGI change from baseline at
end of trial

4 952 Mean Difference (IV, Random, 95% CI) -0.25 [-0.35, -0.16]

4 Efficacy - remission (categorical):
YMRS < 12 at end of trial

5 1597 Odds Ratio (M-H, Fixed, 95% CI) 2.16 [1.73, 2.69]

5 Acceptability: withdrawals 7 Odds Ratio (M-H, Random, 95% CI) Subtotals only
5.1 All-cause dropouts 7 1353 Odds Ratio (M-H, Random, 95% CI) 0.76 [0.46, 1.25]

5.2 Dropouts due to adverse
events

6 1158 Odds Ratio (M-H, Random, 95% CI) 0.92 [0.50, 1.69]

5.3 Dropouts due to lack of
efficacy

6 1243 Odds Ratio (M-H, Random, 95% CI) 0.56 [0.29, 1.08]

6 Adverse event: depression 4 1360 Odds Ratio (M-H, Fixed, 95% CI) 0.57 [0.33, 0.98]
7 Adverse event: mania 4 1296 Odds Ratio (M-H, Fixed, 95% CI) 0.59 [0.38, 0.93]

8 Adverse event: weight gain
(categorical)

3 735 Odds Ratio (M-H, Fixed, 95% CI) 1.48 [0.56, 3.92]

9 Adverse event: weight gain
(continuous)

3 599 Mean Difference (IV, Random, 95% CI) 0.16 [-0.50, 0.82]

10 Adverse event: akathisia 3 673 Odds Ratio (M-H, Fixed, 95% CI) 0.86 [0.39, 1.91]
11 Adverse event: headache 6 1270 Odds Ratio (M-H, Fixed, 95% CI) 1.06 [0.76, 1.48]
12 Adverse event: somnolence 7 1351 Odds Ratio (M-H, Fixed, 95% CI) 2.28 [1.46, 3.58]
13 Adverse event: dizziness 5 873 Odds Ratio (M-H, Fixed, 95% CI) 2.12 [1.21, 3.74]
14 Adverse event: insomnia 3 706 Odds Ratio (M-H, Fixed, 95% CI) 0.76 [0.44, 1.29]
15 Adverse event: diarrhoea 6 1028 Odds Ratio (M-H, Fixed, 95% CI) 1.51 [0.90, 2.54]
16 Adverse event: nausea 6 1220 Odds Ratio (M-H, Fixed, 95% CI) 2.32 [1.54, 3.50]
17 Adverse event: vomiting 6 1028 Odds Ratio (M-H, Fixed, 95% CI) 6.06 [3.21, 11.45]
18 Adverse event: dry mouth 3 682 Odds Ratio (M-H, Fixed, 95% CI) 1.10 [0.58, 2.09]
19 Adverse event: pain 3 396 Odds Ratio (M-H, Fixed, 95% CI) 0.23 [0.07, 0.79]
20 Adverse event: EPS 2 478 Odds Ratio (M-H, Fixed, 95% CI) 1.23 [0.68, 2.19]
21 Adverse event: tremor 6 1241 Odds Ratio (M-H, Fixed, 95% CI) 3.25 [2.10, 5.04]
22 Adverse event: constipation 5 1075 Odds Ratio (M-H, Fixed, 95% CI) 1.28 [0.81, 2.01]
23 Adverse event: fever 2 466 Odds Ratio (M-H, Fixed, 95% CI) 1.63 [0.75, 3.55]
24 Adverse event: rash 3 367 Odds Ratio (M-H, Fixed, 95% CI) 0.91 [0.37, 2.29]

25 Efficacy - response
(continuous): CGI change
from baseline to end of trial

2 513 Mean Difference (IV, Random, 95% CI) -0.46 [-1.00, 0.07]

26 Response: YMRS decrease by
≥ 50% end of the trial

1 195 Odds Ratio (M-H, Fixed, 95% CI) 0.23 [0.12, 0.42]
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27 Response: remission YMRS <
12 at end of trial

1 195 Odds Ratio (M-H, Fixed, 95% CI) 0.20 [0.11, 0.36]

28 Efficacy - response
(continuous): MADRS change
from baseline to end of trial

2 667 Mean Difference (IV, Random, 95% CI) -0.55 [-0.85, -0.26]

29 Efficacy - response
(continuous): MRS score
change from baseline to end of
trial

2 Mean Difference (IV, Fixed, 95% CI) Subtotals only

29.1 Manic subscale of MRS -
score at end of trial

2 285 Mean Difference (IV, Fixed, 95% CI) -1.19 [-2.78, 0.39]

29.2 MRS 16 item scale from
SAD-C

2 285 Mean Difference (IV, Fixed, 95% CI) -3.67 [-7.27, -0.07]

30 Efficacy - (continuous): GAS
score at end of trial

2 284 Mean Difference (IV, Random, 95% CI) 3.17 [-7.02, 13.37]

31 Efficacy - HAMD-31 score at
end of trial

2 285 Mean Difference (IV, Random, 95% CI) -1.12 [-7.69, 5.44]

32 Efficacy - BPRS score at end of
trial

2 285 Mean Difference (IV, Fixed, 95% CI) -1.74 [-3.70, 0.23]

33 PANSS change from baseline
to end of trial

2 629 Mean Difference (IV, Random, 95% CI) -2.86 [-4.33, -1.39]

34 CGI-BP change from baseline
to end of trial

1 Mean Difference (IV, Random, 95% CI) Subtotals only

34.1 Severity of illness score
Overall

1 316 Mean Difference (IV, Random, 95% CI) -2.0 [-2.02, -1.98]

34.2 Depression change from
baseline at 3 weeks

1 316 Mean Difference (IV, Random, 95% CI) 0.0 [-0.02, 0.02]

35 Use of concomitant
medications

2 479 Odds Ratio (M-H, Fixed, 95% CI) 0.90 [0.52, 1.57]

36 Use of sleep medications over
course of trial

1 195 Odds Ratio (M-H, Fixed, 95% CI) 0.90 [0.51, 1.58]

37 Use of anticholinergic
medications

2 520 Odds Ratio (M-H, Fixed, 95% CI) 1.39 [0.73, 2.62]

38 Concomitant use of
analgesics/antipyretics

1 325 Odds Ratio (M-H, Fixed, 95% CI) 0.93 [0.58, 1.48]

39 Acceptability: withdrawal due
to adverse events

6 1158 Odds Ratio (M-H, Fixed, 95% CI) 0.91 [0.61, 1.37]

Comparison 2. Lithium vs valproate

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (categorical):
YMRS/SADS-C decrease ≥

50% by end of trial

5 607 Odds Ratio (M-H, Fixed, 95% CI) 1.22 [0.87, 1.70]
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2 Efficacy - response (categorical,
adults): YMRS/SADS-C
decrease ≥ 50% by end of trial
ADULTS only

4 579 Odds Ratio (M-H, Random, 95% CI) 1.30 [0.84, 1.99]

3 Efficacy - response (continuous):
change in YMRS (ITT-LOCF)
change from baseline to end of
trial

5 398 Mean Difference (IV, Fixed, 95% CI) 0.43 [-0.36, 1.23]

4 Efficacy - response (continuous):
CGI-BP change from baseline
to end of trial

2 287 Mean Difference (IV, Fixed, 95% CI) -0.02 [-0.29, 0.25]

5 Efficacy - response (continuous):
Change in MADRS
(ITT-LOCF) change from
baseline to end of trial

1 257 Mean Difference (IV, Fixed, 95% CI) 0.40 [-0.73, 1.53]

6 Efficacy - remission (categorical):
YMRS ≤ 12 and no increase in
MADRS at end of trial

1 257 Odds Ratio (M-H, Fixed, 95% CI) 0.78 [0.46, 1.32]

7 Efficacy - remission (categorical):
YMRS ≤ 12 and a reduction of
at least 2 points on the CGI-BP
at end of trial

1 257 Odds Ratio (M-H, Random, 95% CI) 0.57 [0.34, 0.96]

8 Adverse event: headache 2 286 Odds Ratio (M-H, Fixed, 95% CI) 2.64 [1.52, 4.59]
9 Adverse event: somnolence 4 575 Odds Ratio (M-H, Fixed, 95% CI) 0.47 [0.29, 0.76]
10 Adverse event: tremor 2 449 Odds Ratio (M-H, Fixed, 95% CI) 10.51 [1.96, 56.48]
11 Acceptability: total withdrawals 5 629 Odds Ratio (M-H, Fixed, 95% CI) 1.20 [0.86, 1.69]

12 Efficacy - response
(continuous): MADRS change
from baseline to end of trial

1 257 Mean Difference (IV, Random, 95% CI) 0.20 [-0.83, 1.23]

13 SADS-C mania score at end of
trial

1 27 Mean Difference (IV, Fixed, 95% CI) -16.90 [-28.85, -4.
95]

14 SADS-C depression score at
end of trial

1 27 Mean Difference (IV, Fixed, 95% CI) -3.40 [-9.62, 2.82]

15 GAS score at end of trial 1 27 Mean Difference (IV, Fixed, 95% CI) 9.30 [-4.18, 22.78]
16 CGI-BP end of trial score 1 257 Mean Difference (IV, Random, 95% CI) 0.20 [-0.13, 0.53]

17 YMRS insight score at end of
trial

1 257 Mean Difference (IV, Fixed, 95% CI) 0.30 [0.02, 0.58]

18 BPRS score at end of trial 1 27 Mean Difference (IV, Fixed, 95% CI) -6.3 [-11.99, -0.61]
19 Any adverse events 2 298 Odds Ratio (M-H, Fixed, 95% CI) 0.99 [0.62, 1.57]
20 Serious adverse events 1 268 Odds Ratio (M-H, Fixed, 95% CI) 0.45 [0.15, 1.36]
21 Adverse event: diarrhoea 4 583 Odds Ratio (M-H, Fixed, 95% CI) 1.09 [0.59, 2.01]
22 Adverse event: nausea 4 583 Odds Ratio (M-H, Fixed, 95% CI) 1.53 [0.97, 2.40]

23 Concomitant medication: use
of lorazepam

1 39 Odds Ratio (M-H, Fixed, 95% CI) 1.25 [0.28, 5.59]

24 Concomitant medication: use
of chloral hydrate (g)

1 27 Mean Difference (IV, Fixed, 95% CI) 1.50 [-2.76, 5.76]

25 Concomitant medication: use
of lorazepam (g)

1 27 Mean Difference (IV, Fixed, 95% CI) -0.70 [-5.04, 3.64]

26 Concomitant medication: use
of anxiolytics

1 257 Odds Ratio (M-H, Fixed, 95% CI) 1.24 [0.75, 2.05]
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27 Concomitant medication: use
of antidepressants

1 257 Odds Ratio (M-H, Fixed, 95% CI) 2.17 [0.55, 8.58]

Comparison 3. Lithium vs lamotrigine

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (continuous):
change in BPRS from baseline
to end of trial

3 Mean Difference (IV, Fixed, 95% CI) Subtotals only

1.1 Efficacy - Change in BPRS
from baseline to end of trial

3 301 Mean Difference (IV, Fixed, 95% CI) -1.82 [-3.78, 0.14]

2 Efficacy - response (continuous):
MRS (16 item) change from
baseline to end of trial

2 Mean Difference (IV, Fixed, 95% CI) Subtotals only

2.1 MRS 11 item from SAD-
C

2 271 Mean Difference (IV, Fixed, 95% CI) -2.74 [-5.84, 0.36]

2.2 MRS Manic Subscale 2 271 Mean Difference (IV, Fixed, 95% CI) -1.38 [-3.02, 0.26]

2.3 MRS 16 item from SAD-
C

2 271 Mean Difference (IV, Fixed, 95% CI) -3.74 [-7.55, 0.08]

3 Efficacy - response (continuous):
CGI severity change from
baseline to end of trial

3 304 Mean Difference (IV, Random, 95% CI) -0.35 [-1.24, 0.53]

4 Efficacy - response (continuous):
change in GAS from baseline
to end of trial

2 270 Mean Difference (IV, Fixed, 95% CI) 4.36 [-0.65, 9.37]

5 Acceptability 3 Odds Ratio (M-H, Fixed, 95% CI) Subtotals only
5.1 All-cause dropouts 3 303 Odds Ratio (M-H, Fixed, 95% CI) 0.80 [0.50, 1.29]

5.2 Dropouts due to adverse
events

2 273 Odds Ratio (M-H, Fixed, 95% CI) 0.93 [0.42, 2.06]

5.3 Dropouts due to lack of
efficacy

2 273 Odds Ratio (M-H, Fixed, 95% CI) 1.06 [0.48, 2.32]

6 Efficacy - response (continuous):
change in Hamilton depression
scale (HAMD 31) from
baseline to end of trial

2 271 Mean Difference (IV, Fixed, 95% CI) -1.74 [-3.72, 0.24]

7 Efficacy - response (categorical):
≥ 50% reduction in BPRS
from baseline to end of trial

1 30 Odds Ratio (M-H, Fixed, 95% CI) 0.42 [0.09, 1.92]

8 Efficacy - response(categorical):
≥ 50% reduction in MRS from
baseline to end of trial

1 30 Odds Ratio (M-H, Fixed, 95% CI) 1.31 [0.31, 5.58]

9 Efficacy - response (categorical):
CGI scores of 1 or 2 at the end
of the trial

1 30 Odds Ratio (M-H, Fixed, 95% CI) 0.42 [0.09, 1.92]

10 Adverse event: vomiting 2 272 Odds Ratio (M-H, Fixed, 95% CI) 1.77 [0.75, 4.18]
11 Adverse event: all mania 2 272 Odds Ratio (M-H, Fixed, 95% CI) 0.63 [0.16, 2.46]
12 Adverse event: diarrhoea 2 272 Odds Ratio (M-H, Fixed, 95% CI) 3.83 [0.92, 15.92]
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13 Adverse event: headache 2 272 Odds Ratio (M-H, Fixed, 95% CI) 0.96 [0.45, 2.02]
14 Adverse event: tremor 2 272 Odds Ratio (M-H, Fixed, 95% CI) 1.28 [0.48, 3.41]
15 Adverse event: rash 2 272 Odds Ratio (M-H, Fixed, 95% CI) 0.58 [0.17, 1.97]
16 Adverse event: somnolence 2 272 Odds Ratio (M-H, Fixed, 95% CI) 1.14 [0.34, 3.85]
17 Adverse event: any side effects 2 272 Odds Ratio (M-H, Random, 95% CI) 0.89 [0.47, 1.70]
18 Adverse event: any serious event 1 152 Odds Ratio (M-H, Fixed, 95% CI) 0.95 [0.26, 3.41]
19 Adverse event: constipation 2 272 Odds Ratio (M-H, Fixed, 95% CI) 0.78 [0.18, 3.40]
20 Adverse event: accidental injury 2 272 Odds Ratio (M-H, Fixed, 95% CI) 1.32 [0.43, 4.08]
21 Adverse event: pain 2 272 Odds Ratio (M-H, Fixed, 95% CI) 0.34 [0.07, 1.65]

22 Use of concomitant
psychotropic medication

1 151 Odds Ratio (M-H, Fixed, 95% CI) 0.25 [0.07, 0.95]

23 Mean total dose of lorazepam
(g)

1 30 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 4. Lithium vs carbamazepine

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (continuous):
YMRS/BPRS change from
baseline to end of trial

3 102 Std. Mean Difference (IV, Fixed, 95% CI) 0.21 [-0.18, 0.60]

2 Efficacy - response (continuous):
CGI change from baseline to
end of trial

2 76 Mean Difference (IV, Random, 95% CI) 0.68 [-0.40, 1.76]

3 Efficacy - response (continuous):
mean length of treatment in
weeks

3 119 Mean Difference (IV, Random, 95% CI) 2.0 [-12.88, 16.88]

4 Acceptability 2 Odds Ratio (M-H, Fixed, 95% CI) Subtotals only
4.1 All-cause dropouts 1 34 Odds Ratio (M-H, Fixed, 95% CI) 0.2 [0.02, 1.94]

4.2 Dropouts due to adverse
events

1 48 Odds Ratio (M-H, Fixed, 95% CI) 0.32 [0.01, 8.25]

5 Changes in side effect scores
from baseline to end of trial

1 27 Mean Difference (IV, Random, 95% CI) 0.9 [-0.80, 2.60]

6 Response rate ≥ 50% change in
YMRS from baseline to end of
trial

1 26 Odds Ratio (M-H, Fixed, 95% CI) 1.0 [0.21, 4.86]

7 Score of CGI-BP of 1 or 2 at end
of trial

1 26 Odds Ratio (M-H, Fixed, 95% CI) 1.93 [0.39, 9.60]

8 Response: CGI change of 2 or
more from baseline to end of
trial

1 28 Odds Ratio (M-H, Fixed, 95% CI) 9.17 [1.63, 51.43]

9 HDRS 6 weeks 1 54 Mean Difference (IV, Random, 95% CI) -0.80 [-2.21, 0.61]
10 HDRS >11 1 54 Odds Ratio (M-H, Fixed, 95% CI) 0.31 [0.03, 3.16]

11 Adverse event: serious adverse
events

1 34 Odds Ratio (M-H, Fixed, 95% CI) 0.73 [0.15, 3.59]

12 Adverse event: nausea 1 27 Odds Ratio (M-H, Fixed, 95% CI) 0.32 [0.06, 1.71]
13 Adverse event: sedation 1 27 Odds Ratio (M-H, Fixed, 95% CI) 0.16 [0.01, 3.64]
14 Adverse event: rash 1 27 Odds Ratio (M-H, Fixed, 95% CI) 0.29 [0.01, 7.70]
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15 Adverse event: dizziness 1 27 Odds Ratio (M-H, Fixed, 95% CI) 0.29 [0.01, 7.70]

16 Adverse event: increased
appetite

1 27 Odds Ratio (M-H, Fixed, 95% CI) 5.4 [0.24, 123.81]

17 Adverse event: polyuria 1 27 Odds Ratio (M-H, Fixed, 95% CI) 3.0 [0.11, 80.39]
18 Adverse event: diarrhoea 1 27 Odds Ratio (M-H, Fixed, 95% CI) 3.0 [0.11, 80.39]

Comparison 5. Lithium vs quetiapine

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (categorical):
YMRS decrease by ≥ 50% by
end of trial

2 335 Odds Ratio (M-H, Random, 95% CI) 0.66 [0.28, 1.55]

2 Efficacy - response (continuous):
YMRS/MADRS change from
baseline at end of trial

2 Mean Difference (IV, Random, 95% CI) Subtotals only

2.1 YMRS change from
baseline

2 359 Mean Difference (IV, Random, 95% CI) 2.30 [-1.28, 5.88]

2.2 MADRS change from
baseline

2 359 Mean Difference (IV, Random, 95% CI) 0.90 [-0.32, 2.12]

3 Efficacy - remission (categorical):
Decrease in YMRS ≤ 12 by
end of trial

2 359 Odds Ratio (M-H, Random, 95% CI) 0.64 [0.26, 1.57]

4 Efficacy - response (continuous):
MADRS change from baseline

2 359 Mean Difference (IV, Random, 95% CI) 0.90 [-0.32, 2.12]

5 Adverse event: dizziness 2 360 Odds Ratio (M-H, Fixed, 95% CI) 0.47 [0.23, 0.97]
6 Adverse event: diarrhoea 2 360 Odds Ratio (M-H, Fixed, 95% CI) 0.79 [0.34, 1.86]
7 Adverse event: weight gain 1 205 Odds Ratio (M-H, Fixed, 95% CI) 0.37 [0.14, 0.99]
8 Acceptability: withdrawal 2 Odds Ratio (M-H, Fixed, 95% CI) Subtotals only

8.1 All-cause dropouts 2 359 Odds Ratio (M-H, Fixed, 95% CI) 1.38 [0.83, 2.28]

8.2 Dropouts due to adverse
events

1 155 Odds Ratio (M-H, Fixed, 95% CI) 9.61 [0.51, 181.64]

8.3 Dropouts due to lack of
efficacy

1 205 Odds Ratio (M-H, Fixed, 95% CI) 0.79 [0.36, 1.77]

9 PANSS score change from
baseline to end of trial

1 154 Mean Difference (IV, Random, 95% CI) -3.20 [-6.71, 0.31]

10 Change in YMRS from baseline
to end of trial

1 462 Odds Ratio (M-H, Fixed, 95% CI) 0.42 [0.28, 0.62]

10.1 YMRS > or = 50% by
day 28

1 154 Odds Ratio (M-H, Fixed, 95% CI) 0.42 [0.21, 0.85]

10.2 YMRS < or = 12 AND
MADRS < or = 8 at day 28

1 154 Odds Ratio (M-H, Fixed, 95% CI) 0.39 [0.20, 0.76]

10.3 YMRS < or = 8 at day 28 1 154 Odds Ratio (M-H, Fixed, 95% CI) 0.44 [0.23, 0.86]

11 Use of sleep medications over
the whole study

2 359 Odds Ratio (M-H, Fixed, 95% CI) 1.21 [0.78, 1.87]

12 Use of lorazepam over the
whole study

1 154 Odds Ratio (M-H, Fixed, 95% CI) 0.85 [0.27, 2.64]
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13 Use of anticholinergics over the
whole study

2 359 Odds Ratio (M-H, Fixed, 95% CI) 1.19 [0.61, 2.30]

Comparison 6. Lithium vs olanzapine

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (categorical):
MSRS/YMRS ≥ 50% decrease
in score by end of trial

2 180 Odds Ratio (M-H, Fixed, 95% CI) 0.44 [0.20, 0.94]

2 Efficacy - response (continuous):
change in CGI baseline to end
of trial

2 170 Mean Difference (IV, Fixed, 95% CI) 0.58 [0.52, 0.64]

3 Efficacy - response (continuous):
CGI severity score at end of
trial

3 210 Mean Difference (IV, Random, 95% CI) 0.35 [-0.04, 0.74]

4 Efficacy - remission (categorical):
YMRS ≤ 12 at end of trial

1 140 Odds Ratio (M-H, Fixed, 95% CI) 2.00 [0.89, 4.46]

5 Total withdrawal 3 210 Odds Ratio (M-H, Fixed, 95% CI) 2.60 [1.13, 5.99]

6 Withdrawal due to lack of
efficacy

1 140 Odds Ratio (M-H, Fixed, 95% CI) 1.67 [0.38, 7.26]

7 Withdrawal due to adverse event 1 140 Odds Ratio (M-H, Fixed, 95% CI) 2.96 [0.12, 73.85]

8 Change in BPRS from baseline
to end of trial

1 140 Mean Difference (IV, Random, 95% CI) 2.12 [1.87, 2.37]

9 Change in CGI-BP from
baseline to end of trial

1 140 Mean Difference (IV, Random, 95% CI) 0.03 [0.01, 0.05]

10 Change in MADRS from
baseline to end of trial

1 140 Mean Difference (IV, Random, 95% CI) 0.75 [0.60, 0.90]

11 Concomitant medication:
benzodiazepine use

1 140 Odds Ratio (M-H, Fixed, 95% CI) 1.66 [0.63, 4.35]

12 Concomitant medication:
mean daily dose of lorazepam

1 140 Mean Difference (IV, Fixed, 95% CI) 0.12 [-0.06, 0.30]

13 Concomitant medication:
anticholinergic use

1 140 Odds Ratio (M-H, Fixed, 95% CI) 1.25 [0.46, 3.38]

14 Adverse event: tremor 1 46 Odds Ratio (M-H, Random, 95% CI) 0.34 [0.06, 1.99]

Comparison 7. Lithium vs chlorpromazine

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (continuous):
BPRS score change from
baseline to end of trial

2 284 Mean Difference (IV, Random, 95% CI) -0.59 [-1.75, 0.57]
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2 Efficacy - response (continuous):
PES change from baseline to
end of trial

1 23 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Efficacy - response (categorical):
≥ 50% reduction on BPRS
from baseline to end of trial

1 12 Odds Ratio (M-H, Fixed, 95% CI) 4.0 [0.25, 63.95]

4 Acceptability: total withdrawals 2 Odds Ratio (M-H, Fixed, 95% CI) Subtotals only

4.1 Withdrawal (quasi-
randomised study removed)

1 248 Odds Ratio (M-H, Fixed, 95% CI) 1.68 [0.88, 3.24]

4.2 Total Withdrawals 2 262 Odds Ratio (M-H, Fixed, 95% CI) 1.75 [0.92, 3.31]

Comparison 8. Lithium vs haloperidol

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (continuous):
change in BPRS (total) from
baseline to end of trial

3 Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Sensitivity analysis -
removal of Garfinek 1980

2 66 Mean Difference (IV, Random, 95% CI) 0.82 [-1.38, 3.02]

1.2 All data 3 80 Mean Difference (IV, Random, 95% CI) -2.40 [-6.31, 1.50]

2 Efficacy - response (continuous):
CGI change from baseline to
end of trial

2 50 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3 Acceptability: change in side
effect scores from baseline to
end of trial

1 28 Mean Difference (IV, Random, 95% CI) -0.20 [-2.05, 1.65]

4 Total withdrawal 1 30 Odds Ratio (M-H, Fixed, 95% CI) 0.29 [0.03, 3.12]

5 Concomitant medication: use of
orphenadrine

1 30 Odds Ratio (M-H, Fixed, 95% CI) 0.05 [0.00, 0.94]

6 Concomitant medication: mean
total lorazepam (mg)

1 30 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 9. Lithium vs zuclopenthixol

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (categorical):
BMRS change ≥ 50% from
baseline to end of trial

1 28 Odds Ratio (M-H, Fixed, 95% CI) 1.33 [0.30, 5.91]

2 Total withdrawal 1 28 Odds Ratio (M-H, Fixed, 95% CI) 0.78 [0.17, 3.49]

3 Mean dose (mg) of extra
clonazepam

1 28 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Adverse event rating scale
psychic

1 28 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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5 Adverse event rating scale
neurological

1 28 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Adverse event rating scale
autonomic

1 28 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

7 Adverse event rating scale other 1 28 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 10. Lithium vs risperidone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (continuous):
YMRS/MRS change at the end
of the study

3 241 Mean Difference (IV, Fixed, 95% CI) 7.28 [5.22, 9.34]

2 Efficacy - remission (categorical):
YMRS < 12/ absence of
DSM-IV mania by end of trial

2 211 Odds Ratio (M-H, Random, 95% CI) 1.30 [0.11, 14.95]

3 Efficacy - response (continuous):
CGI change from baseline to
end of trial

2 62 Mean Difference (IV, Fixed, 95% CI) 0.90 [0.39, 1.41]

4 Drowsiness/ somnolence 2 219 Odds Ratio (M-H, Fixed, 95% CI) 0.43 [0.24, 0.75]
5 Diarrhoea 2 219 Odds Ratio (M-H, Fixed, 95% CI) 4.14 [1.12, 15.26]
6 Nausea 2 219 Odds Ratio (M-H, Fixed, 95% CI) 2.49 [1.32, 4.69]
7 Drowsiness/ somnolence 1 46 Odds Ratio (M-H, Fixed, 95% CI) 1.0 [0.27, 3.73]
8 Total withdrawal 3 255 Odds Ratio (M-H, Fixed, 95% CI) 1.85 [1.02, 3.34]
9 Vomiting 2 219 Odds Ratio (M-H, Fixed, 95% CI) 2.80 [1.22, 6.42]

10 Withdrawal due to adverse
effects

1 179 Odds Ratio (M-H, Fixed, 95% CI) 2.80 [0.72, 10.91]

11 CGI-BP-IM response 1 179 Odds Ratio (M-H, Fixed, 95% CI) 0.25 [0.14, 0.47]
12 Appetite increase 1 173 Odds Ratio (M-H, Fixed, 95% CI) 0.31 [0.16, 0.59]
13 Constipation 1 173 Odds Ratio (M-H, Fixed, 95% CI) 0.43 [0.11, 1.74]
14 Frequent urination 2 219 Odds Ratio (M-H, Fixed, 95% CI) 5.29 [2.12, 13.21]
15 Weight gain 1 173 Odds Ratio (M-H, Fixed, 95% CI) 0.10 [0.03, 0.32]
16 Dry mouth 1 173 Odds Ratio (M-H, Fixed, 95% CI) 2.42 [1.02, 5.75]
17 Abdominal Pain 1 173 Odds Ratio (M-H, Fixed, 95% CI) 3.98 [1.91, 8.27]

18 Concomitant medication:
mean total lorazepam (mg)

1 30 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

19 Concomitant medication: use
of orphenadrine

1 30 Odds Ratio (M-H, Fixed, 95% CI) 0.17 [0.01, 3.96]
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Comparison 11. Lithium vs aripiprazole

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (continuous):
YMRS change by ≥ 50% at
end of trial

1 309 Odds Ratio (M-H, Fixed, 95% CI) 0.96 [0.62, 1.51]

2 Efficacy - response (continuous):
CGI BP change from baseline
to end of trial

1 309 Mean Difference (IV, Random, 95% CI) 0.20 [0.18, 0.22]

3 Efficacy - remission (categorical):
YMRS < 12 at end of trial

1 309 Odds Ratio (M-H, Fixed, 95% CI) 0.99 [0.63, 1.56]

4 PANSS change from baseline to
end of trial

1 268 Mean Difference (IV, Random, 95% CI) 2.5 [2.16, 2.84]

5 Total withdrawal 1 315 Odds Ratio (M-H, Fixed, 95% CI) 0.94 [0.60, 1.46]

6 CGI-BP severity of illness score
change from baseline to end of
trial

1 307 Mean Difference (IV, Random, 95% CI) 0.30 [0.28, 0.32]

7 MADRS change from baseline
to end of trial

1 309 Mean Difference (IV, Random, 95% CI) 1.0 [0.87, 1.13]

8 CGI BP depression change from
baseline to end of trial

1 307 Mean Difference (IV, Random, 95% CI) 0.10 [0.08, 0.12]

9 Weight 1 313 Mean Difference (IV, Random, 95% CI) -0.78 [-0.89, -0.67]
10 Akathisia 1 313 Odds Ratio (M-H, Fixed, 95% CI) 0.43 [0.18, 1.02]
11 Constipation 1 313 Odds Ratio (M-H, Fixed, 95% CI) 1.03 [0.50, 2.13]
12 Headache 1 313 Odds Ratio (M-H, Fixed, 95% CI) 0.83 [0.48, 1.41]
13 Nausea 1 313 Odds Ratio (M-H, Fixed, 95% CI) 1.03 [0.61, 1.75]
14 Somnolence/ sedation 1 313 Odds Ratio (M-H, Fixed, 95% CI) 0.56 [0.26, 1.23]
15 Tremor 1 313 Odds Ratio (M-H, Fixed, 95% CI) 1.45 [0.65, 3.24]
16 EPSE 1 313 Odds Ratio (M-H, Fixed, 95% CI) 0.60 [0.34, 1.07]

17 Clinically relevant (> 7%)
weight gain

1 184 Odds Ratio (M-H, Fixed, 95% CI) 2.07 [0.18, 23.21]

18 Simpson Angus scale EPS
LOCF

1 313 Mean Difference (IV, Random, 95% CI) -0.51 [-0.54, -0.48]

19 BARS score 1 313 Mean Difference (IV, Random, 95% CI) -0.17 [-0.18, -0.16]

20 Withdrawal due to lack of
efficacy

1 315 Odds Ratio (M-H, Fixed, 95% CI) 3.15 [1.42, 6.96]

21 Withdrawal due to adverse
events

1 315 Odds Ratio (M-H, Fixed, 95% CI) 0.82 [0.43, 1.56]

22 Concomitant use of anxiolytics 1 315 Odds Ratio (M-H, Fixed, 95% CI) 0.72 [0.34, 1.53]

23 Concomitant use of
analgesics/antipyretics

1 315 Odds Ratio (M-H, Fixed, 95% CI) 1.05 [0.66, 1.67]

24 Concomitant use of
anticholinergics

1 315 Odds Ratio (M-H, Fixed, 95% CI) 0.34 [0.17, 0.69]
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Comparison 12. Lithium vs topiramate

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (categorical):
YMRS change ≥ 50% from
baseline to end of trial

1 660 Odds Ratio (M-H, Fixed, 95% CI) 2.28 [1.63, 3.20]

2 Efficacy - remission (categorical):
YMRS ≤ 12 at end of trial

1 660 Odds Ratio (M-H, Fixed, 95% CI) 2.24 [1.58, 3.15]

3 Treatment emergent depression 1 883 Odds Ratio (M-H, Fixed, 95% CI) 0.74 [0.42, 1.31]
4 DSM-IV responders at day 21 1 660 Odds Ratio (M-H, Fixed, 95% CI) 1.81 [1.28, 2.56]

5 Mania exacerbation ≥ YMRS
10%

1 660 Odds Ratio (M-H, Fixed, 95% CI) 0.51 [0.31, 0.84]

6 Suicidal ideation 1 883 Odds Ratio (M-H, Fixed, 95% CI) 0.32 [0.02, 5.94]
7 Suicide attempt 1 883 Odds Ratio (M-H, Fixed, 95% CI) 0.58 [0.03, 12.03]

Comparison 13. Lithium vs clonazepam

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (continuous):
change in CGI score from
baseline to end of study

2 41 Mean Difference (IV, Fixed, 95% CI) -0.41 [-1.46, 0.65]

2 Efficacy - response (continuous):
change in CGI score from
baseline to end of study [double
blind only]

1 Mean Difference (IV, Fixed, 95% CI) Subtotals only

3 Change in mania rating from
baseline to end of trial

1 30 Mean Difference (IV, Fixed, 95% CI) -1.70 [-9.12, 5.72]

4 Change in BPRS from baseline
to end of trial

1 Mean Difference (IV, Fixed, 95% CI) Subtotals only

4.1 Day 3 1 30 Mean Difference (IV, Fixed, 95% CI) -4.4 [-10.10, 1.30]
4.2 Day 28 1 30 Mean Difference (IV, Fixed, 95% CI) -1.52 [-6.68, 3.64]

5 Change in IMPS from baseline
to end of trial

1 55 Mean Difference (IV, Random, 95% CI) 0.66 [-0.10, 1.42]

5.1 Motor activity 1 11 Mean Difference (IV, Random, 95% CI) 1.00 [-0.42, 2.42]
5.2 Elevated mood 1 11 Mean Difference (IV, Random, 95% CI) -0.10 [-1.96, 1.76]
5.3 Pressure of speech 1 11 Mean Difference (IV, Random, 95% CI) 0.60 [-1.10, 2.30]
5.4 Logorrhoea 1 11 Mean Difference (IV, Random, 95% CI) 0.70 [-0.98, 2.38]
5.5 Insight 1 11 Mean Difference (IV, Random, 95% CI) 0.90 [-1.11, 2.91]

6 Change in GAF from baseline to
end of trial

1 30 Mean Difference (IV, Fixed, 95% CI) -10.29 [-26.28, 5.
70]

7 Simpson Angus scale change
from baseline to end of trial

1 30 Mean Difference (IV, Fixed, 95% CI) -0.17 [-0.83, 0.49]

8 Use of rescue medications
(haloperidol)

1 11 Odds Ratio (M-H, Fixed, 95% CI) 4.0 [0.27, 60.32]
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Comparison 14. Lithium vs ECT

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (continuous):
MRS mean change from
baseline to end of trial

1 34 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

2 Efficacy - response (continuous):
BPRS mean change from
baseline to end of trial

1 34 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3 Efficacy - response (continuous):
CGI mean change from
baseline to end of trial

1 34 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

4 Efficacy - response (continuous):
GAS mean change from
baseline to end of trial

1 34 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

5 Efficacy - response (continuous):
Hamilton Depression Scale
mean change from baseline to
end of trial

1 34 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

Comparison 15. Lithium vs all antimanic agents

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Efficacy - response (categorical):
YMRS/MRS/BPRS change by
≥ 50% at end of trial

14 3666 Odds Ratio (M-H, Random, 95% CI) 1.36 [1.01, 1.83]

2 Efficacy - response (continuous):
YMRS/BPRS change from
baseline to end of trial

18 2231 Mean Difference (IV, Random, 95% CI) -0.30 [-1.45, 0.85]

3 Acceptability - total withdrawals 21 3379 Odds Ratio (M-H, Random, 95% CI) 1.03 [0.79, 1.36]

Comparison 16. Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Clinically significant increases in
TSH

2 257 Odds Ratio (M-H, Fixed, 95% CI) 16.05 [2.06, 124.98]

2 Any serious adverse event 4 723 Odds Ratio (M-H, Fixed, 95% CI) 0.81 [0.39, 1.67]
3 Attempted suicide 2 811 Odds Ratio (M-H, Fixed, 95% CI) 0.32 [0.01, 8.10]
4 Accidental injury 2 286 Odds Ratio (M-H, Fixed, 95% CI) 1.15 [0.39, 3.42]
5 Any adverse event 3 396 Odds Ratio (M-H, Random, 95% CI) 1.14 [0.59, 2.21]
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6 Anorexia 2 276 Odds Ratio (M-H, Fixed, 95% CI) 2.46 [0.85, 7.12]
7 Infection 1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.99 [0.19, 5.05]
8 Weight loss 1 195 Odds Ratio (M-H, Fixed, 95% CI) 6.26 [0.74, 53.01]
9 Agitation 1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.15 [0.02, 1.31]
10 Back pain 1 131 Odds Ratio (M-H, Fixed, 95% CI) 0.23 [0.01, 4.18]
11 Convulsions 1 131 Odds Ratio (M-H, Fixed, 95% CI) 8.07 [0.32, 202.74]
12 Dyspepsia 1 131 Odds Ratio (M-H, Fixed, 95% CI) 1.85 [0.49, 7.00]
13 AIMS score 1 323 Mean Difference (IV, Random, 95% CI) -0.12 [-0.14, -0.10]
14 Emotional lability 1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.32 [0.01, 8.10]
15 Influenza 1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.99 [0.19, 5.05]
16 Psychotic disorder 1 155 Odds Ratio (M-H, Fixed, 95% CI) 1.5 [0.24, 9.24]
17 Suicidal ideation 1 656 Odds Ratio (M-H, Fixed, 95% CI) 0.27 [0.01, 5.21]

18 Simpson Angus scale EPS
LOCF

1 323 Mean Difference (IV, Random, 95% CI) -0.04 [-0.07, -0.01]

19 Motor dysfunction 1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.32 [0.03, 3.15]
20 Leukopenia 1 131 Odds Ratio (M-H, Fixed, 95% CI) 0.86 [0.03, 21.67]
21 Aggression/ hostility 1 356 Odds Ratio (M-H, Fixed, 95% CI) 0.35 [0.01, 8.67]
22 BARS score 1 323 Mean Difference (IV, Random, 95% CI) 0.0 [-0.01, 0.01]
23 Gastroenteritis 1 356 Odds Ratio (M-H, Fixed, 95% CI) 3.19 [0.13, 78.87]
24 Increased appetite 1 356 Odds Ratio (M-H, Fixed, 95% CI) 4.31 [0.48, 38.93]

25 Hyperprolactinaemia > 20
mcg for men and > 30 mcg in
women

1 102 Odds Ratio (M-H, Fixed, 95% CI) 1.00 [0.31, 3.20]

26 Change in thyrotropin in
mIU/L

1 81 Mean Difference (IV, Random, 95% CI) 3.1 [2.05, 4.15]

27 Arthralgia 1 131 Odds Ratio (M-H, Fixed, 95% CI) 1.33 [0.12, 15.12]
28 Dysarthria 1 356 Odds Ratio (M-H, Fixed, 95% CI) 2.14 [0.39, 11.85]
29 Twitching 1 105 Odds Ratio (M-H, Fixed, 95% CI) 14.52 [0.73, 289.29]
30 Exacerbation of cough 1 131 Odds Ratio (M-H, Fixed, 95% CI) 8.07 [0.32, 202.74]
31 Rhinitis 1 131 Odds Ratio (M-H, Fixed, 95% CI) 33.35 [1.79, 620.15]
32 Pruritus 1 131 Odds Ratio (M-H, Fixed, 95% CI) 0.74 [0.15, 3.74]

Comparison 17. Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Change in weight (in kg) 1 268 Mean Difference (IV, Random, 95% CI) -0.90 [-1.65, -0.15]
2 Weight gain greater than 7% 1 181 Odds Ratio (M-H, Fixed, 95% CI) 0.82 [0.43, 1.56]

3 Change in aspartate
aminotransferase IU/L

1 268 Mean Difference (IV, Random, 95% CI) -5.1 [-9.97, -0.23]

4 Change in alanine
aminotransferase IU/L

1 268 Mean Difference (IV, Random, 95% CI) -2.90 [-8.69, 2.89]

5 Change in platelet count
(x10ˆ9/L)

1 268 Mean Difference (IV, Random, 95% CI) 48.00 [31.20, 64.80]

6 Fatigue 1 181 Odds Ratio (M-H, Fixed, 95% CI) 1.10 [0.58, 2.09]
7 Constipation 1 268 Odds Ratio (M-H, Fixed, 95% CI) 14.89 [0.84, 263.32]
8 Change in creatinine mcmol/L 1 268 Mean Difference (IV, Random, 95% CI) 3.60 [0.57, 6.63]
9 Thyroid function 1 804 Mean Difference (IV, Random, 95% CI) 0.48 [0.11, 0.86]
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9.1 Change in TSH in mUI/L 1 268 Mean Difference (IV, Random, 95% CI) 0.48 [0.09, 0.87]
9.2 Change in T4 in pmol/L 1 268 Mean Difference (IV, Random, 95% CI) -1.9 [-6.88, 3.08]
9.3 Change in T3 in pmol/L 1 268 Mean Difference (IV, Random, 95% CI) 0.77 [-0.79, 2.33]

10 Change in glucose in mmol/L 1 268 Mean Difference (IV, Random, 95% CI) 0.26 [-0.13, 0.65]

11 Change in cholesterol in
mmol/L

1 268 Mean Difference (IV, Random, 95% CI) 0.05 [-0.20, 0.30]

12 Change in triglycerides in
mmol/L

1 268 Mean Difference (IV, Random, 95% CI) 0.09 [-0.17, 0.35]

13 Somnolence 3 402 Odds Ratio (M-H, Fixed, 95% CI) 0.70 [0.33, 1.50]
14 Constipation 1 268 Odds Ratio (M-H, Fixed, 95% CI) 14.89 [0.84, 263.32]

Comparison 18. Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Clinically significant increases in
TSH

1 186 Odds Ratio (M-H, Fixed, 95% CI) 17.92 [2.30, 139.36]

2 Dry mouth 1 205 Odds Ratio (M-H, Fixed, 95% CI) 0.20 [0.08, 0.52]
3 Somnolence 1 205 Odds Ratio (M-H, Fixed, 95% CI) 0.41 [0.18, 0.95]
4 Akathisia 1 205 Odds Ratio (M-H, Fixed, 95% CI) 3.35 [0.34, 32.73]
5 Insomnia 1 205 Odds Ratio (M-H, Fixed, 95% CI) 1.89 [0.81, 4.40]
6 URTI 1 155 Odds Ratio (M-H, Fixed, 95% CI) 1.01 [0.28, 3.65]
7 Headache 1 205 Odds Ratio (M-H, Fixed, 95% CI) 1.73 [0.67, 4.42]
8 EPS 1 155 Odds Ratio (M-H, Fixed, 95% CI) 1.28 [0.33, 4.98]
9 ECG changes 1 155 Odds Ratio (M-H, Fixed, 95% CI) 1.28 [0.50, 3.28]
10 Asthenia 1 205 Odds Ratio (M-H, Fixed, 95% CI) 0.61 [0.17, 2.14]
11 Constipation 1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.28 [0.13, 0.63]
12 Depression 2 360 Odds Ratio (M-H, Fixed, 95% CI) 0.40 [0.09, 1.76]
13 Cardiac disorders 1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.25 [0.07, 0.92]
14 Weight loss 1 205 Odds Ratio (M-H, Fixed, 95% CI) 3.42 [0.67, 17.38]
15 Anorexia 1 205 Odds Ratio (M-H, Fixed, 95% CI) 10.72 [1.33, 86.24]
16 Bone marrow depression 1 155 Odds Ratio (M-H, Fixed, 95% CI) 3.08 [0.12, 76.74]
17 Nausea 1 205 Odds Ratio (M-H, Fixed, 95% CI) 6.91 [0.82, 58.48]
18 Raised neutrophils > 10x109 /L 1 155 Odds Ratio (M-H, Fixed, 95% CI) 9.61 [0.51, 181.64]

19 Deranged LFTs > 3x normal
range

1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.39 [0.07, 2.07]

20 Vomiting 1 205 Odds Ratio (M-H, Fixed, 95% CI) 6.91 [0.82, 58.48]
21 High blood glucose 1 155 Odds Ratio (M-H, Fixed, 95% CI) 1.01 [0.20, 5.18]

22 Hyperprolactinaemia > 20mcg
for men and > 30mcg in
women

1 108 Odds Ratio (M-H, Fixed, 95% CI) 1.14 [0.36, 3.65]

23 GI disorder 1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.70 [0.37, 1.34]
24 Nervous system disorders 1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.86 [0.39, 1.91]
25 Infections and infestations 1 155 Odds Ratio (M-H, Fixed, 95% CI) 1.44 [0.63, 3.29]
26 Tremor 1 205 Odds Ratio (M-H, Fixed, 95% CI) 3.79 [1.44, 9.99]

27 Respiratory, thoracic and
mediastinal disorders

1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.19 [0.02, 1.68]

166Lithium for acute mania (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



28 Skin and subcutaneous tissue
disorders

1 155 Odds Ratio (M-H, Fixed, 95% CI) 1.01 [0.28, 3.65]

29 Eye disorders 1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.33 [0.03, 3.23]
30 Psychiatric disorders 1 155 Odds Ratio (M-H, Fixed, 95% CI) 1.74 [0.40, 7.53]

31 Metabolism and nutritional
disorders

1 155 Odds Ratio (M-H, Fixed, 95% CI) 1.54 [0.25, 9.49]

32 MSK and connective tissue
disorders

1 155 Odds Ratio (M-H, Fixed, 95% CI) 1.01 [0.14, 7.38]

33 Renal and urinary disorders 1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.20 [0.01, 4.18]

34 Reproductive system and breast
disorders

1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.20 [0.01, 4.18]

35 Vascular disorders 1 155 Odds Ratio (M-H, Fixed, 95% CI) 0.5 [0.04, 5.63]
36 Blood and lymphatic disorders 1 155 Odds Ratio (M-H, Fixed, 95% CI) 5.20 [0.25, 110.07]
37 Hepatobiliary disorders 1 155 Odds Ratio (M-H, Fixed, 95% CI) 3.08 [0.12, 76.74]

38 Injury, poisoning and
procedural complications

1 155 Odds Ratio (M-H, Fixed, 95% CI) 3.08 [0.12, 76.74]

39 Weight gain 2 360 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 19. Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Convulsions 1 120 Odds Ratio (M-H, Fixed, 95% CI) 7.14 [0.28, 179.53]
2 Insomnia 1 152 Odds Ratio (M-H, Fixed, 95% CI) 0.05 [0.00, 0.88]
3 EPS 1 152 Odds Ratio (M-H, Fixed, 95% CI) 0.61 [0.17, 2.26]
4 Dry Mouth 1 120 Odds Ratio (M-H, Fixed, 95% CI) 0.76 [0.03, 19.16]
5 Infection 1 152 Odds Ratio (M-H, Fixed, 95% CI) 0.70 [0.15, 3.24]
6 Nausea 1 152 Odds Ratio (M-H, Fixed, 95% CI) 2.92 [0.30, 28.72]
7 Akathisia 1 152 Odds Ratio (M-H, Fixed, 95% CI) 0.13 [0.01, 2.56]
8 Dyspepsia 1 120 Odds Ratio (M-H, Fixed, 95% CI) 1.38 [0.38, 5.02]
9 Agitation 1 152 Odds Ratio (M-H, Fixed, 95% CI) 0.15 [0.02, 1.25]
10 Emotional lability 1 152 Odds Ratio (M-H, Fixed, 95% CI) 0.13 [0.01, 2.56]
11 Influenza 1 152 Odds Ratio (M-H, Fixed, 95% CI) 2.92 [0.30, 28.72]
12 Psychotic disorder 1 152 Odds Ratio (M-H, Fixed, 95% CI) 1.44 [0.23, 8.87]
13 Motor dysfunction 1 152 Odds Ratio (M-H, Fixed, 95% CI) 0.95 [0.06, 15.44]
14 Dizziness 1 120 Odds Ratio (M-H, Fixed, 95% CI) 2.55 [0.69, 9.42]
15 Syncope 1 152 Odds Ratio (M-H, Fixed, 95% CI) 0.31 [0.01, 7.78]
16 Depression 1 152 Odds Ratio (M-H, Fixed, 95% CI) 0.18 [0.01, 3.91]
17 Arthralgia 1 120 Odds Ratio (M-H, Fixed, 95% CI) 0.45 [0.05, 4.01]
18 Back pain 1 120 Odds Ratio (M-H, Fixed, 95% CI) 0.20 [0.01, 3.68]
19 Exacerbation of cough 1 120 Odds Ratio (M-H, Fixed, 95% CI) 0.45 [0.05, 4.01]
20 Rhinitis 1 120 Odds Ratio (M-H, Fixed, 95% CI) 3.23 [0.81, 12.80]
21 Pruritus 1 120 Odds Ratio (M-H, Fixed, 95% CI) 12.25 [0.57, 261.73]
22 Non fatal serious adverse events 1 120 Odds Ratio (M-H, Fixed, 95% CI) 0.77 [0.08, 7.68]
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Comparison 20. Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Tremor 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.48 [0.04, 5.40]
2 Any adverse event 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.60 [0.31, 1.16]
3 Nausea 1 140 Odds Ratio (M-H, Fixed, 95% CI) 1.86 [0.59, 5.85]
4 Constipation 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.29 [0.08, 1.14]
5 Nasopharyngitis 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.97 [0.23, 4.04]
6 Somnolence 1 123 Odds Ratio (M-H, Fixed, 95% CI) 0.27 [0.05, 1.46]
7 Vomiting 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.72 [0.15, 3.33]
8 Diarrhoea 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.47 [0.08, 2.66]
9 Dizziness 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.47 [0.08, 2.66]
10 Cough 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.97 [0.13, 7.09]
11 Restlessness 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.10 [0.01, 1.93]
12 Tachycardia 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.31 [0.03, 3.10]
13 Fatigue 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.13 [0.01, 2.62]
14 Headache 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.48 [0.04, 5.40]
15 Increased appetite 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.13 [0.01, 2.62]
16 Tonsillitis 1 140 Odds Ratio (M-H, Fixed, 95% CI) 1.97 [0.17, 22.25]
17 URTI 1 140 Odds Ratio (M-H, Fixed, 95% CI) 1.97 [0.17, 22.25]
18 Dry Mouth 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.19 [0.01, 4.00]
19 Gingivitis 1 140 Odds Ratio (M-H, Fixed, 95% CI) 5.0 [0.24, 106.05]
20 Haemorrhoids 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.19 [0.01, 4.00]

21 Adverse effects possibly related
to drug use

1 123 Odds Ratio (M-H, Fixed, 95% CI) 0.27 [0.12, 0.59]

22 Metabolism and nutrition
disorders

1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.23 [0.03, 2.13]

23 Nervous system disorders 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.40 [0.12, 1.36]
24 Abnormal hepatic function 1 140 Odds Ratio (M-H, Fixed, 95% CI) 2.96 [0.12, 73.85]
25 EPSE 1 140 Odds Ratio (M-H, Fixed, 95% CI) 1.97 [0.17, 22.25]
26 Significant high cholesterol 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.31 [0.03, 3.10]
27 Significant high glucose 1 140 Odds Ratio (M-H, Fixed, 95% CI) 0.32 [0.01, 7.97]
28 Weight gain > 7% 1 140 Odds Ratio (M-H, Fixed, 95% CI) 6.14 [1.31, 28.83]

Comparison 21. Appendix 6: lithium vs risperidone - single trial studies and less common adverse events

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 ≥ 50% change in YMRS 1 32 Odds Ratio (M-H, Fixed, 95% CI) 0.05 [0.01, 0.49]
2 YMRS ≤ 12 1 32 Odds Ratio (M-H, Fixed, 95% CI) 5.0 [1.10, 22.82]
3 Tremor 1 46 Odds Ratio (M-H, Random, 95% CI) 0.34 [0.06, 1.99]
4 Adverse events 1 46 Odds Ratio (M-H, Fixed, 95% CI) 0.69 [0.21, 2.28]
5 Dizziness 1 46 Odds Ratio (M-H, Fixed, 95% CI) 0.71 [0.14, 3.61]
6 Dyspepsia 1 46 Odds Ratio (M-H, Fixed, 95% CI) 3.71 [0.66, 20.76]
7 EPSE 1 46 Odds Ratio (M-H, Fixed, 95% CI) 0.32 [0.01, 8.25]
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8 Proportion of patients requiring
seclusion

1 30 Odds Ratio (M-H, Fixed, 95% CI) 2.41 [0.52, 11.10]

9 AIMS score 1 313 Mean Difference (IV, Random, 95% CI) -0.09 [-0.11, -0.07]

10 YMRS change from baseline at
week 3

1 309 Mean Difference (IV, Random, 95% CI) 0.60 [0.42, 0.78]

Comparison 22. Appendix 7: lithium vs chlorpromazine - adverse events

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Toxicity 1 118 Odds Ratio (M-H, Fixed, 95% CI) 1.42 [0.36, 5.58]
2 Intercurrent illness 1 255 Odds Ratio (M-H, Fixed, 95% CI) 0.74 [0.16, 3.37]

3 Side effects total: mildly active
group

1 130 Odds Ratio (M-H, Fixed, 95% CI) 0.35 [0.13, 0.92]

4 Side effects total: highly active
group

1 125 Odds Ratio (M-H, Fixed, 95% CI) 1.98 [0.86, 4.56]

5 Anorexia: mildly active group 1 130 Odds Ratio (M-H, Fixed, 95% CI) 4.56 [0.21, 96.77]
6 Anorexia: highly active group 1 125 Odds Ratio (M-H, Fixed, 95% CI) 8.24 [0.42, 162.91]
7 Nausea: mildly active group 1 130 Odds Ratio (M-H, Fixed, 95% CI) 4.56 [0.21, 96.77]
8 Nausea: highly active group 1 125 Odds Ratio (M-H, Fixed, 95% CI) 10.78 [0.57, 204.68]
9 Vomiting: mildly active group 1 130 Odds Ratio (M-H, Fixed, 95% CI) 4.56 [0.21, 96.77]
10 Vomiting: highly active group 1 125 Odds Ratio (M-H, Fixed, 95% CI) 5.78 [0.27, 122.94]
11 Diarrhoea: highly active group 1 125 Odds Ratio (M-H, Fixed, 95% CI) 3.41 [0.14, 85.34]
12 Dry mouth: mildly active group 1 130 Odds Ratio (M-H, Fixed, 95% CI) 0.28 [0.03, 2.81]
13 Dry mouth: highly active group 1 125 Odds Ratio (M-H, Fixed, 95% CI) 0.55 [0.05, 6.25]

14 Constipation: mildly active
group

1 130 Odds Ratio (M-H, Fixed, 95% CI) 0.12 [0.01, 2.38]

15 Constipation: highly active
group

1 125 Odds Ratio (M-H, Fixed, 95% CI) 5.78 [0.27, 122.94]

16 Abdominal pain: highly active
group

1 125 Odds Ratio (M-H, Fixed, 95% CI) 1.12 [0.07, 18.33]

17 Muscle weakness: mildly active
group

1 130 Odds Ratio (M-H, Fixed, 95% CI) 0.29 [0.01, 7.26]

18 Ataxia: highly active group 1 125 Odds Ratio (M-H, Fixed, 95% CI) 3.48 [0.35, 34.43]
19 Tremor: mildly active group 1 130 Odds Ratio (M-H, Fixed, 95% CI) 4.56 [0.21, 96.77]
20 Tremor: highly active group 1 125 Odds Ratio (M-H, Fixed, 95% CI) 7.36 [0.86, 63.04]

21 Facial twitching; highly active
group

1 125 Odds Ratio (M-H, Fixed, 95% CI) 3.41 [0.14, 85.34]

22 Parkinsonism: highly active
group

1 125 Odds Ratio (M-H, Fixed, 95% CI) 3.41 [0.14, 85.34]

23 Somnolence: mildly active
group

1 130 Odds Ratio (M-H, Fixed, 95% CI) 0.16 [0.02, 1.45]

24 Somnolence; highly active
group

1 125 Odds Ratio (M-H, Fixed, 95% CI) 0.54 [0.13, 2.25]

25 Confusion: mildly active group 1 130 Odds Ratio (M-H, Fixed, 95% CI) 3.69 [0.40, 33.97]
26 Confusion: highly active group 1 125 Odds Ratio (M-H, Fixed, 95% CI) 3.48 [0.35, 34.43]

27 Slurred speech: mildly active
group

1 130 Odds Ratio (M-H, Fixed, 95% CI) 0.12 [0.01, 2.38]
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28 Slurred speech: highly active
group

1 125 Odds Ratio (M-H, Fixed, 95% CI) 1.12 [0.07, 18.33]

29 Blurred vision: mildly active
group

1 130 Odds Ratio (M-H, Fixed, 95% CI) 0.29 [0.01, 7.26]

30 Dizziness: mildly active group 1 130 Odds Ratio (M-H, Fixed, 95% CI) 0.17 [0.01, 3.64]
31 Dizziness: highly active group 1 125 Odds Ratio (M-H, Fixed, 95% CI) 3.41 [0.14, 85.34]
32 Seizures: highly active group 1 125 Odds Ratio (M-H, Fixed, 95% CI) 3.41 [0.14, 85.34]

33 Hypotensive reaction: mildly
active group

1 130 Odds Ratio (M-H, Fixed, 95% CI) 0.12 [0.01, 2.38]

34 Hypotensive reaction: highly
active group

1 125 Odds Ratio (M-H, Fixed, 95% CI) 0.37 [0.01, 9.18]

35 Pruritus: highly active group 1 125 Odds Ratio (M-H, Fixed, 95% CI) 3.41 [0.14, 85.34]
36 Polyuria: mildly active group 1 130 Odds Ratio (M-H, Fixed, 95% CI) 2.69 [0.11, 67.35]

37 Severe reaction: mildly active
group

1 130 Odds Ratio (M-H, Fixed, 95% CI) 0.35 [0.13, 0.92]

38 Severe reaction: highly active
group

1 125 Odds Ratio (M-H, Fixed, 95% CI) 1.98 [0.86, 4.56]

Analysis 1.1. Comparison 1 Lithium vs placebo, Outcome 1 Efficacy - response (categorical): YMRS/MRS

decrease by =>50% at end of trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 1 Efficacy - response (categorical): YMRS/MRS decrease by =>50% at end of trial

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 137/173 120/176 20.9 % 1.78 [ 1.09, 2.88 ]

Bowden 1994 18/36 17/74 4.7 % 3.35 [ 1.44, 7.83 ]

Bowden 2005 45/98 18/97 8.2 % 3.73 [ 1.95, 7.12 ]

Findling 2015 14/53 4/28 3.2 % 2.15 [ 0.63, 7.31 ]

Keck 2009 71/155 56/163 24.9 % 1.62 [ 1.03, 2.54 ]

Kushner 2006 104/227 120/427 38.0 % 2.16 [ 1.55, 3.03 ]

Total (95% CI) 742 965 100.0 % 2.13 [ 1.73, 2.63 ]

Total events: 389 (Lithium), 335 (Placebo)

Heterogeneity: Chi2 = 5.95, df = 5 (P = 0.31); I2 =16%

Test for overall effect: Z = 7.05 (P < 0.00001)

Test for subgroup differences: Not applicable

0.2 0.5 1 2 5

Favours lithium Favours placebo
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Analysis 1.2. Comparison 1 Lithium vs placebo, Outcome 2 Efficacy - response (continuous): YMRS change

from baseline at end of trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 2 Efficacy - response (continuous): YMRS change from baseline at end of trial

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Astra Zeneca 2009 173 -22.8 (0.706) 176 -20.1 (0.711) 51.4 % -2.70 [ -2.85, -2.55 ]

Bowden 2005 98 -15.2 (0) 97 -6.71 (0) Not estimable

Findling 2015 53 -12.2 (0) 28 -7.2 (0) Not estimable

Keck 2009 155 -12 (0.8) 155 -9 (0.8) 48.6 % -3.00 [ -3.18, -2.82 ]

Total (95% CI) 479 456 100.0 % -2.85 [ -3.14, -2.55 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 6.42, df = 1 (P = 0.01); I2 =84%

Test for overall effect: Z = 18.98 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.3. Comparison 1 Lithium vs placebo, Outcome 3 Efficacy - response (continuous): CGI change

from baseline at end of trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 3 Efficacy - response (continuous): CGI change from baseline at end of trial

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Astra Zeneca 2009 173 -2.5 (0.079) 176 -2.2 (0.08) 46.8 % -0.30 [ -0.32, -0.28 ]

GlaxoSmithKline 2005 77 -2 (1.5) 77 -1.2 (1.7) 3.6 % -0.80 [ -1.31, -0.29 ]

GlaxoSmithKline 2008 36 -0.8 (1.4) 95 -1 (1.3) 3.3 % 0.20 [ -0.33, 0.73 ]

Keck 2009 155 -1.3 (0.1) 163 -1.1 (0.1) 46.3 % -0.20 [ -0.22, -0.18 ]

Total (95% CI) 441 511 100.0 % -0.25 [ -0.35, -0.16 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 57.71, df = 3 (P<0.00001); I2 =95%

Test for overall effect: Z = 5.04 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.4. Comparison 1 Lithium vs placebo, Outcome 4 Efficacy - remission (categorical): YMRS < 12 at

end of trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 4 Efficacy - remission (categorical): YMRS < 12 at end of trial

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 125/173 105/176 26.7 % 1.76 [ 1.12, 2.76 ]

Bowden 2005 41/98 15/97 8.1 % 3.93 [ 1.99, 7.77 ]

Findling 2015 14/53 4/28 3.6 % 2.15 [ 0.63, 7.31 ]

Keck 2009 62/155 46/163 24.9 % 1.70 [ 1.06, 2.71 ]

Kushner 2006 94/227 98/427 36.8 % 2.37 [ 1.68, 3.36 ]

Total (95% CI) 706 891 100.0 % 2.16 [ 1.73, 2.69 ]

Total events: 336 (Lithium), 268 (Placebo)

Heterogeneity: Chi2 = 5.07, df = 4 (P = 0.28); I2 =21%

Test for overall effect: Z = 6.88 (P < 0.00001)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours lithium Favours placebo

173Lithium for acute mania (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 1.5. Comparison 1 Lithium vs placebo, Outcome 5 Acceptability: withdrawals.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 5 Acceptability: withdrawals

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 All-cause dropouts

Astra Zeneca 2009 23/173 39/183 15.8 % 0.57 [ 0.32, 0.99 ]

Bowden 1994 22/36 47/74 12.9 % 0.90 [ 0.40, 2.05 ]

Bowden 2005 31/98 62/97 15.5 % 0.26 [ 0.14, 0.47 ]

Findling 2015 16/53 7/28 10.6 % 1.30 [ 0.46, 3.66 ]

GlaxoSmithKline 2005 21/78 31/77 14.5 % 0.55 [ 0.28, 1.08 ]

GlaxoSmithKline 2008 20/36 34/95 13.3 % 2.24 [ 1.03, 4.89 ]

Keck 2009 82/160 87/165 17.3 % 0.94 [ 0.61, 1.46 ]

Subtotal (95% CI) 634 719 100.0 % 0.76 [ 0.46, 1.25 ]

Total events: 215 (Lithium), 307 (Placebo)

Heterogeneity: Tau2 = 0.32; Chi2 = 23.68, df = 6 (P = 0.00060); I2 =75%

Test for overall effect: Z = 1.08 (P = 0.28)

2 Dropouts due to adverse events

Astra Zeneca 2009 6/173 13/183 19.5 % 0.47 [ 0.17, 1.27 ]

Bowden 1994 12/36 38/74 23.1 % 0.47 [ 0.21, 1.09 ]

Findling 2015 0/53 0/28 Not estimable

GlaxoSmithKline 2005 8/78 7/77 18.0 % 1.14 [ 0.39, 3.32 ]

GlaxoSmithKline 2008 4/36 6/95 13.8 % 1.85 [ 0.49, 7.00 ]

Keck 2009 20/160 13/165 25.5 % 1.67 [ 0.80, 3.48 ]

Subtotal (95% CI) 536 622 100.0 % 0.92 [ 0.50, 1.69 ]

Total events: 50 (Lithium), 77 (Placebo)

Heterogeneity: Tau2 = 0.23; Chi2 = 7.99, df = 4 (P = 0.09); I2 =50%

Test for overall effect: Z = 0.26 (P = 0.80)

3 Dropouts due to lack of efficacy

Astra Zeneca 2009 2/173 5/183 10.6 % 0.42 [ 0.08, 2.17 ]

Bowden 2005 12/98 38/97 22.6 % 0.22 [ 0.10, 0.45 ]

Findling 2015 3/53 1/28 6.5 % 1.62 [ 0.16, 16.34 ]

GlaxoSmithKline 2005 6/78 14/77 18.0 % 0.38 [ 0.14, 1.03 ]
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(. . . Continued)
Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

GlaxoSmithKline 2008 6/36 10/95 16.8 % 1.70 [ 0.57, 5.08 ]

Keck 2009 26/160 36/165 25.5 % 0.70 [ 0.40, 1.22 ]

Subtotal (95% CI) 598 645 100.0 % 0.56 [ 0.29, 1.08 ]

Total events: 55 (Lithium), 104 (Placebo)

Heterogeneity: Tau2 = 0.36; Chi2 = 12.49, df = 5 (P = 0.03); I2 =60%

Test for overall effect: Z = 1.74 (P = 0.082)

Test for subgroup differences: Chi2 = 1.24, df = 2 (P = 0.54), I2 =0.0%
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Analysis 1.6. Comparison 1 Lithium vs placebo, Outcome 6 Adverse event: depression.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 6 Adverse event: depression

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 2/173 1/183 2.5 % 2.13 [ 0.19, 23.69 ]

Bowden 2005 1/98 1/97 2.6 % 0.99 [ 0.06, 16.05 ]

GlaxoSmithKline 2005 0/78 3/77 9.1 % 0.14 [ 0.01, 2.67 ]

Kushner 2006 16/227 51/427 85.8 % 0.56 [ 0.31, 1.00 ]

Total (95% CI) 576 784 100.0 % 0.57 [ 0.33, 0.98 ]

Total events: 19 (Lithium), 56 (Placebo)

Heterogeneity: Chi2 = 2.19, df = 3 (P = 0.53); I2 =0.0%

Test for overall effect: Z = 2.05 (P = 0.041)

Test for subgroup differences: Not applicable
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Analysis 1.7. Comparison 1 Lithium vs placebo, Outcome 7 Adverse event: mania.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 7 Adverse event: mania

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 3/173 6/183 10.7 % 0.52 [ 0.13, 2.11 ]

GlaxoSmithKline 2005 3/78 4/77 7.2 % 0.73 [ 0.16, 3.38 ]

GlaxoSmithKline 2008 0/36 2/95 2.6 % 0.51 [ 0.02, 10.93 ]

Kushner 2006 23/227 68/427 79.4 % 0.60 [ 0.36, 0.98 ]

Total (95% CI) 514 782 100.0 % 0.59 [ 0.38, 0.93 ]

Total events: 29 (Lithium), 80 (Placebo)

Heterogeneity: Chi2 = 0.11, df = 3 (P = 0.99); I2 =0.0%

Test for overall effect: Z = 2.28 (P = 0.023)

Test for subgroup differences: Not applicable
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Analysis 1.8. Comparison 1 Lithium vs placebo, Outcome 8 Adverse event: weight gain (categorical).

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 8 Adverse event: weight gain (categorical)

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 2/173 5/183 71.5 % 0.42 [ 0.08, 2.17 ]

Bowden 2005 6/98 1/97 14.1 % 6.26 [ 0.74, 53.01 ]

Keck 2009 2/91 1/93 14.4 % 2.07 [ 0.18, 23.21 ]

Total (95% CI) 362 373 100.0 % 1.48 [ 0.56, 3.92 ]

Total events: 10 (Lithium), 7 (Placebo)

Heterogeneity: Chi2 = 4.08, df = 2 (P = 0.13); I2 =51%

Test for overall effect: Z = 0.78 (P = 0.44)

Test for subgroup differences: Not applicable
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Analysis 1.9. Comparison 1 Lithium vs placebo, Outcome 9 Adverse event: weight gain (continuous).

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 9 Adverse event: weight gain (continuous)

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bowden 2005 98 0.7 (1.3) 97 -0.08 (1.4) 35.0 % 0.78 [ 0.40, 1.16 ]

Findling 2015 53 0.9 (1.6) 28 1.2 (1.7) 25.9 % -0.30 [ -1.06, 0.46 ]

Keck 2009 159 0.4 (0.47) 164 0.5 (0.47) 39.2 % -0.10 [ -0.20, 0.00 ]

Total (95% CI) 310 289 100.0 % 0.16 [ -0.50, 0.82 ]

Heterogeneity: Tau2 = 0.29; Chi2 = 19.71, df = 2 (P = 0.00005); I2 =90%

Test for overall effect: Z = 0.46 (P = 0.64)

Test for subgroup differences: Not applicable
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Analysis 1.10. Comparison 1 Lithium vs placebo, Outcome 10 Adverse event: akathisia.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 10 Adverse event: akathisia

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 3/98 6/97 44.9 % 0.48 [ 0.12, 1.97 ]

GlaxoSmithKline 2005 0/78 2/77 19.2 % 0.19 [ 0.01, 4.07 ]

Keck 2009 8/159 5/164 35.9 % 1.68 [ 0.54, 5.26 ]

Total (95% CI) 335 338 100.0 % 0.86 [ 0.39, 1.91 ]

Total events: 11 (Lithium), 13 (Placebo)

Heterogeneity: Chi2 = 2.92, df = 2 (P = 0.23); I2 =32%

Test for overall effect: Z = 0.38 (P = 0.70)

Test for subgroup differences: Not applicable
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Analysis 1.11. Comparison 1 Lithium vs placebo, Outcome 11 Adverse event: headache.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 11 Adverse event: headache

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 9/173 11/183 15.2 % 0.86 [ 0.35, 2.12 ]

Bowden 1994 14/36 24/74 14.4 % 1.33 [ 0.58, 3.03 ]

Bowden 2005 12/98 4/97 5.3 % 3.24 [ 1.01, 10.44 ]

GlaxoSmithKline 2005 3/78 3/77 4.3 % 0.99 [ 0.19, 5.05 ]

GlaxoSmithKline 2008 10/36 29/95 17.2 % 0.88 [ 0.37, 2.05 ]

Keck 2009 32/159 37/164 43.6 % 0.86 [ 0.51, 1.47 ]

Total (95% CI) 580 690 100.0 % 1.06 [ 0.76, 1.48 ]

Total events: 80 (Lithium), 108 (Placebo)

Heterogeneity: Chi2 = 4.77, df = 5 (P = 0.44); I2 =0.0%

Test for overall effect: Z = 0.36 (P = 0.72)

Test for subgroup differences: Not applicable
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Analysis 1.12. Comparison 1 Lithium vs placebo, Outcome 12 Adverse event: somnolence.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 12 Adverse event: somnolence

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 22/173 10/183 32.4 % 2.52 [ 1.16, 5.49 ]

Bowden 1994 7/36 11/74 22.2 % 1.38 [ 0.49, 3.93 ]

Bowden 2005 9/98 3/97 10.5 % 3.17 [ 0.83, 12.08 ]

Findling 2015 6/53 0/28 2.2 % 7.80 [ 0.42, 143.71 ]

GlaxoSmithKline 2005 3/78 1/77 3.7 % 3.04 [ 0.31, 29.89 ]

GlaxoSmithKline 2008 2/36 0/95 1.0 % 13.84 [ 0.65, 295.55 ]

Keck 2009 11/159 8/164 28.0 % 1.45 [ 0.57, 3.70 ]

Total (95% CI) 633 718 100.0 % 2.28 [ 1.46, 3.58 ]

Total events: 60 (Lithium), 33 (Placebo)

Heterogeneity: Chi2 = 4.15, df = 6 (P = 0.66); I2 =0.0%

Test for overall effect: Z = 3.59 (P = 0.00032)

Test for subgroup differences: Not applicable
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Analysis 1.13. Comparison 1 Lithium vs placebo, Outcome 13 Adverse event: dizziness.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 13 Adverse event: dizziness

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 11/173 8/183 43.1 % 1.49 [ 0.58, 3.79 ]

Bowden 1994 3/36 4/74 14.2 % 1.59 [ 0.34, 7.52 ]

Bowden 2005 7/98 2/97 11.1 % 3.65 [ 0.74, 18.05 ]

Findling 2015 12/53 2/28 12.0 % 3.80 [ 0.79, 18.39 ]

GlaxoSmithKline 2008 5/36 7/95 19.6 % 2.03 [ 0.60, 6.86 ]

Total (95% CI) 396 477 100.0 % 2.12 [ 1.21, 3.74 ]

Total events: 38 (Lithium), 23 (Placebo)

Heterogeneity: Chi2 = 1.67, df = 4 (P = 0.80); I2 =0.0%

Test for overall effect: Z = 2.62 (P = 0.0089)

Test for subgroup differences: Not applicable
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Analysis 1.14. Comparison 1 Lithium vs placebo, Outcome 14 Adverse event: insomnia.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 14 Adverse event: insomnia

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 11/173 12/183 35.0 % 0.97 [ 0.42, 2.25 ]

Bowden 2005 16/98 20/97 53.8 % 0.75 [ 0.36, 1.55 ]

GlaxoSmithKline 2005 0/78 3/77 11.2 % 0.14 [ 0.01, 2.67 ]

Total (95% CI) 349 357 100.0 % 0.76 [ 0.44, 1.29 ]

Total events: 27 (Lithium), 35 (Placebo)

Heterogeneity: Chi2 = 1.60, df = 2 (P = 0.45); I2 =0.0%

Test for overall effect: Z = 1.02 (P = 0.31)

Test for subgroup differences: Not applicable
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Analysis 1.15. Comparison 1 Lithium vs placebo, Outcome 15 Adverse event: diarrhoea.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 15 Adverse event: diarrhoea

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 8/173 2/183 8.0 % 4.39 [ 0.92, 20.96 ]

Bowden 1994 5/36 13/74 31.5 % 0.76 [ 0.25, 2.32 ]

Bowden 2005 5/98 4/97 16.4 % 1.25 [ 0.33, 4.80 ]

Findling 2015 15/53 4/28 16.1 % 2.37 [ 0.70, 7.99 ]

GlaxoSmithKline 2005 4/78 1/77 4.1 % 4.11 [ 0.45, 37.62 ]

GlaxoSmithKline 2008 3/36 11/95 23.8 % 0.69 [ 0.18, 2.65 ]

Total (95% CI) 474 554 100.0 % 1.51 [ 0.90, 2.54 ]

Total events: 40 (Lithium), 35 (Placebo)

Heterogeneity: Chi2 = 5.93, df = 5 (P = 0.31); I2 =16%

Test for overall effect: Z = 1.56 (P = 0.12)

Test for subgroup differences: Not applicable
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Analysis 1.16. Comparison 1 Lithium vs placebo, Outcome 16 Adverse event: nausea.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 16 Adverse event: nausea

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 5/173 3/183 9.1 % 1.79 [ 0.42, 7.59 ]

Bowden 1994 11/36 11/74 16.1 % 2.52 [ 0.97, 6.55 ]

Bowden 2005 6/98 2/97 6.1 % 3.10 [ 0.61, 15.74 ]

Findling 2015 23/53 5/28 11.9 % 3.53 [ 1.16, 10.69 ]

GlaxoSmithKline 2005 3/78 1/77 3.1 % 3.04 [ 0.31, 29.89 ]

Keck 2009 37/159 22/164 53.6 % 1.96 [ 1.10, 3.50 ]

Total (95% CI) 597 623 100.0 % 2.32 [ 1.54, 3.50 ]

Total events: 85 (Lithium), 44 (Placebo)

Heterogeneity: Chi2 = 1.21, df = 5 (P = 0.94); I2 =0.0%

Test for overall effect: Z = 4.04 (P = 0.000054)

Test for subgroup differences: Not applicable
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Analysis 1.17. Comparison 1 Lithium vs placebo, Outcome 17 Adverse event: vomiting.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 17 Adverse event: vomiting

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 8/173 0/183 5.0 % 18.85 [ 1.08, 329.10 ]

Bowden 1994 9/36 3/74 16.0 % 7.89 [ 1.99, 31.35 ]

Bowden 2005 6/98 2/97 20.6 % 3.10 [ 0.61, 15.74 ]

Findling 2015 24/53 3/28 23.4 % 6.90 [ 1.85, 25.66 ]

GlaxoSmithKline 2005 5/78 2/77 20.5 % 2.57 [ 0.48, 13.66 ]

GlaxoSmithKline 2008 7/36 3/95 14.5 % 7.40 [ 1.80, 30.49 ]

Total (95% CI) 474 554 100.0 % 6.06 [ 3.21, 11.45 ]

Total events: 59 (Lithium), 13 (Placebo)

Heterogeneity: Chi2 = 2.53, df = 5 (P = 0.77); I2 =0.0%

Test for overall effect: Z = 5.55 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.18. Comparison 1 Lithium vs placebo, Outcome 18 Adverse event: dry mouth.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 18 Adverse event: dry mouth

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 14/173 14/183 69.6 % 1.06 [ 0.49, 2.30 ]

Bowden 2005 6/98 2/97 10.5 % 3.10 [ 0.61, 15.74 ]

GlaxoSmithKline 2008 0/36 6/95 19.9 % 0.19 [ 0.01, 3.44 ]

Total (95% CI) 307 375 100.0 % 1.10 [ 0.58, 2.09 ]

Total events: 20 (Lithium), 22 (Placebo)

Heterogeneity: Chi2 = 2.98, df = 2 (P = 0.23); I2 =33%

Test for overall effect: Z = 0.30 (P = 0.76)

Test for subgroup differences: Not applicable
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Analysis 1.19. Comparison 1 Lithium vs placebo, Outcome 19 Adverse event: pain.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 19 Adverse event: pain

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 1994 1/36 15/74 64.8 % 0.11 [ 0.01, 0.89 ]

GlaxoSmithKline 2005 1/78 2/77 13.5 % 0.49 [ 0.04, 5.48 ]

GlaxoSmithKline 2008 1/36 6/95 21.8 % 0.42 [ 0.05, 3.65 ]

Total (95% CI) 150 246 100.0 % 0.23 [ 0.07, 0.79 ]

Total events: 3 (Lithium), 23 (Placebo)

Heterogeneity: Chi2 = 1.14, df = 2 (P = 0.57); I2 =0.0%

Test for overall effect: Z = 2.33 (P = 0.020)

Test for subgroup differences: Not applicable
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Analysis 1.20. Comparison 1 Lithium vs placebo, Outcome 20 Adverse event: EPS.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 20 Adverse event: EPS

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 4/78 4/77 18.6 % 0.99 [ 0.24, 4.09 ]

Keck 2009 24/159 20/164 81.4 % 1.28 [ 0.68, 2.42 ]

Total (95% CI) 237 241 100.0 % 1.23 [ 0.68, 2.19 ]

Total events: 28 (Lithium), 24 (Placebo)

Heterogeneity: Chi2 = 0.11, df = 1 (P = 0.74); I2 =0.0%

Test for overall effect: Z = 0.68 (P = 0.49)

Test for subgroup differences: Not applicable
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Analysis 1.21. Comparison 1 Lithium vs placebo, Outcome 21 Adverse event: tremor.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 21 Adverse event: tremor

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 27/173 9/183 30.3 % 3.58 [ 1.63, 7.84 ]

Bowden 2005 18/98 4/97 13.5 % 5.23 [ 1.70, 16.10 ]

Findling 2015 17/53 2/28 7.3 % 6.14 [ 1.30, 28.91 ]

GlaxoSmithKline 2005 4/78 2/77 7.8 % 2.03 [ 0.36, 11.41 ]

GlaxoSmithKline 2008 4/36 6/95 12.0 % 1.85 [ 0.49, 7.00 ]

Keck 2009 16/159 8/164 29.1 % 2.18 [ 0.91, 5.25 ]

Total (95% CI) 597 644 100.0 % 3.25 [ 2.10, 5.04 ]

Total events: 86 (Lithium), 31 (Placebo)

Heterogeneity: Chi2 = 3.16, df = 5 (P = 0.68); I2 =0.0%

Test for overall effect: Z = 5.27 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.22. Comparison 1 Lithium vs placebo, Outcome 22 Adverse event: constipation.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 22 Adverse event: constipation

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 16/173 16/183 43.0 % 1.06 [ 0.51, 2.20 ]

Bowden 1994 6/36 5/74 8.3 % 2.76 [ 0.78, 9.75 ]

GlaxoSmithKline 2005 0/78 2/77 7.6 % 0.19 [ 0.01, 4.07 ]

GlaxoSmithKline 2008 2/36 9/95 14.2 % 0.56 [ 0.12, 2.74 ]

Keck 2009 17/159 10/164 26.8 % 1.84 [ 0.82, 4.16 ]

Total (95% CI) 482 593 100.0 % 1.28 [ 0.81, 2.01 ]

Total events: 41 (Lithium), 42 (Placebo)

Heterogeneity: Chi2 = 4.97, df = 4 (P = 0.29); I2 =20%

Test for overall effect: Z = 1.05 (P = 0.29)

Test for subgroup differences: Not applicable
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Analysis 1.23. Comparison 1 Lithium vs placebo, Outcome 23 Adverse event: fever.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 23 Adverse event: fever

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 10/173 9/183 83.0 % 1.19 [ 0.47, 2.99 ]

Bowden 1994 5/36 3/74 17.0 % 3.82 [ 0.86, 16.98 ]

Total (95% CI) 209 257 100.0 % 1.63 [ 0.75, 3.55 ]

Total events: 15 (Lithium), 12 (Placebo)

Heterogeneity: Chi2 = 1.70, df = 1 (P = 0.19); I2 =41%

Test for overall effect: Z = 1.24 (P = 0.22)

Test for subgroup differences: Not applicable
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Analysis 1.24. Comparison 1 Lithium vs placebo, Outcome 24 Adverse event: rash.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 24 Adverse event: rash

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Findling 2015 6/53 0/28 6.0 % 7.80 [ 0.42, 143.71 ]

GlaxoSmithKline 2005 0/78 3/77 36.4 % 0.14 [ 0.01, 2.67 ]

GlaxoSmithKline 2008 3/36 11/95 57.6 % 0.69 [ 0.18, 2.65 ]

Total (95% CI) 167 200 100.0 % 0.91 [ 0.37, 2.29 ]

Total events: 9 (Lithium), 14 (Placebo)

Heterogeneity: Chi2 = 3.82, df = 2 (P = 0.15); I2 =48%

Test for overall effect: Z = 0.19 (P = 0.85)

Test for subgroup differences: Not applicable
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Analysis 1.25. Comparison 1 Lithium vs placebo, Outcome 25 Efficacy - response (continuous): CGI change

from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 25 Efficacy - response (continuous): CGI change from baseline to end of trial

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bowden 2005 98 -1.41 (1.2) 97 -0.66 (1.2) 48.1 % -0.75 [ -1.09, -0.41 ]

Keck 2009 155 -1.3 (1.2) 163 -1.1 (1.2) 51.9 % -0.20 [ -0.46, 0.06 ]

Total (95% CI) 253 260 100.0 % -0.46 [ -1.00, 0.07 ]

Heterogeneity: Tau2 = 0.13; Chi2 = 6.35, df = 1 (P = 0.01); I2 =84%

Test for overall effect: Z = 1.69 (P = 0.091)

Test for subgroup differences: Not applicable
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Analysis 1.26. Comparison 1 Lithium vs placebo, Outcome 26 Response: YMRS decrease by ≥ 50% end of

the trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 26 Response: YMRS decrease by ≥ 50% end of the trial

Study or subgroup lithium placebo

Odds
Ratio(Non-

event) Weight

Odds
Ratio(Non-

event)

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 74/98 40/97 100.0 % 0.23 [ 0.12, 0.42 ]

Total (95% CI) 98 97 100.0 % 0.23 [ 0.12, 0.42 ]

Total events: 74 (lithium), 40 (placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 4.73 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.27. Comparison 1 Lithium vs placebo, Outcome 27 Response: remission YMRS < 12 at end of

trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 27 Response: remission YMRS < 12 at end of trial

Study or subgroup Lithium Placebo

Odds
Ratio(Non-

event) Weight

Odds
Ratio(Non-

event)

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 71/98 33/97 100.0 % 0.20 [ 0.11, 0.36 ]

Total (95% CI) 98 97 100.0 % 0.20 [ 0.11, 0.36 ]

Total events: 71 (Lithium), 33 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 5.23 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.28. Comparison 1 Lithium vs placebo, Outcome 28 Efficacy - response (continuous): MADRS

change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 28 Efficacy - response (continuous): MADRS change from baseline to end of trial

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Astra Zeneca 2009 173 -4.8 (0.366) 176 -4.1 (0.368) 51.7 % -0.70 [ -0.78, -0.62 ]

Keck 2009 155 -1.1 (0.6) 163 -0.7 (0.6) 48.3 % -0.40 [ -0.53, -0.27 ]

Total (95% CI) 328 339 100.0 % -0.55 [ -0.85, -0.26 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 14.81, df = 1 (P = 0.00012); I2 =93%

Test for overall effect: Z = 3.70 (P = 0.00021)

Test for subgroup differences: Not applicable
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Analysis 1.29. Comparison 1 Lithium vs placebo, Outcome 29 Efficacy - response (continuous): MRS score

change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 29 Efficacy - response (continuous): MRS score change from baseline to end of trial

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Manic subscale of MRS - score at end of trial

GlaxoSmithKline 2005 77 -7.9 (6.7) 77 -6.3 (6.3) 59.3 % -1.60 [ -3.65, 0.45 ]

GlaxoSmithKline 2008 36 -6.2 (6.6) 95 -5.6 (6.1) 40.7 % -0.60 [ -3.08, 1.88 ]

Subtotal (95% CI) 113 172 100.0 % -1.19 [ -2.78, 0.39 ]

Heterogeneity: Chi2 = 0.37, df = 1 (P = 0.54); I2 =0.0%

Test for overall effect: Z = 1.48 (P = 0.14)

2 MRS 16 item scale from SAD-C

GlaxoSmithKline 2005 77 -19.6 (16) 77 -13.6 (15.2) 53.4 % -6.00 [ -10.93, -1.07 ]

GlaxoSmithKline 2008 36 -13 (14) 95 -12 (13.1) 46.6 % -1.00 [ -6.28, 4.28 ]

Subtotal (95% CI) 113 172 100.0 % -3.67 [ -7.27, -0.07 ]

Heterogeneity: Chi2 = 1.84, df = 1 (P = 0.17); I2 =46%

Test for overall effect: Z = 2.00 (P = 0.046)

Test for subgroup differences: Chi2 = 1.52, df = 1 (P = 0.22), I2 =34%
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Analysis 1.30. Comparison 1 Lithium vs placebo, Outcome 30 Efficacy - (continuous): GAS score at end of

trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 30 Efficacy - (continuous): GAS score at end of trial

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

GlaxoSmithKline 2005 77 22.6 (21.3) 76 14.3 (19.9) 50.7 % 8.30 [ 1.77, 14.83 ]

GlaxoSmithKline 2008 36 12.3 (18.6) 95 14.4 (17) 49.3 % -2.10 [ -9.07, 4.87 ]

Total (95% CI) 113 171 100.0 % 3.17 [ -7.02, 13.37 ]

Heterogeneity: Tau2 = 42.20; Chi2 = 4.55, df = 1 (P = 0.03); I2 =78%

Test for overall effect: Z = 0.61 (P = 0.54)

Test for subgroup differences: Not applicable
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Analysis 1.31. Comparison 1 Lithium vs placebo, Outcome 31 Efficacy - HAMD-31 score at end of trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 31 Efficacy - HAMD-31 score at end of trial

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

GlaxoSmithKline 2005 77 -3.8 (6.8) 77 0.6 (9) 51.1 % -4.40 [ -6.92, -1.88 ]

GlaxoSmithKline 2008 36 -2.6 (8.5) 95 -4.9 (7.5) 48.9 % 2.30 [ -0.86, 5.46 ]

Total (95% CI) 113 172 100.0 % -1.12 [ -7.69, 5.44 ]

Heterogeneity: Tau2 = 20.32; Chi2 = 10.56, df = 1 (P = 0.001); I2 =91%

Test for overall effect: Z = 0.33 (P = 0.74)

Test for subgroup differences: Not applicable
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Analysis 1.32. Comparison 1 Lithium vs placebo, Outcome 32 Efficacy - BPRS score at end of trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 32 Efficacy - BPRS score at end of trial

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

GlaxoSmithKline 2005 77 -5.1 (7.5) 77 -2.5 (7.7) 66.7 % -2.60 [ -5.00, -0.20 ]

GlaxoSmithKline 2008 36 -4.9 (9.3) 95 -4.9 (7.6) 33.3 % 0.0 [ -3.40, 3.40 ]

Total (95% CI) 113 172 100.0 % -1.74 [ -3.70, 0.23 ]

Heterogeneity: Chi2 = 1.50, df = 1 (P = 0.22); I2 =33%

Test for overall effect: Z = 1.73 (P = 0.083)

Test for subgroup differences: Not applicable
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Analysis 1.33. Comparison 1 Lithium vs placebo, Outcome 33 PANSS change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 33 PANSS change from baseline to end of trial

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Astra Zeneca 2009 173 -19.2 (0.914) 176 -15.6 (0.914) 50.4 % -3.60 [ -3.79, -3.41 ]

Keck 2009 138 -7 (1.4) 142 -4.9 (1.4) 49.6 % -2.10 [ -2.43, -1.77 ]

Total (95% CI) 311 318 100.0 % -2.86 [ -4.33, -1.39 ]

Heterogeneity: Tau2 = 1.11; Chi2 = 59.87, df = 1 (P<0.00001); I2 =98%

Test for overall effect: Z = 3.81 (P = 0.00014)

Test for subgroup differences: Not applicable
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Analysis 1.34. Comparison 1 Lithium vs placebo, Outcome 34 CGI-BP change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 34 CGI-BP change from baseline to end of trial

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Severity of illness score Overall

Keck 2009 154 -1.1 (0.1) 162 0.9 (0.1) 100.0 % -2.00 [ -2.02, -1.98 ]

Subtotal (95% CI) 154 162 100.0 % -2.00 [ -2.02, -1.98 ]

Heterogeneity: not applicable

Test for overall effect: Z = 177.71 (P < 0.00001)

2 Depression change from baseline at 3 weeks

Keck 2009 154 -0.2 (0.1) 162 -0.2 (0.1) 100.0 % 0.0 [ -0.02, 0.02 ]

Subtotal (95% CI) 154 162 100.0 % 0.0 [ -0.02, 0.02 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

Test for subgroup differences: Chi2 = 15789.87, df = 1 (P = 0.0), I2 =100%
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Analysis 1.35. Comparison 1 Lithium vs placebo, Outcome 35 Use of concomitant medications.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 35 Use of concomitant medications

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 66/77 71/77 38.9 % 0.51 [ 0.18, 1.45 ]

Keck 2009 142/160 144/165 61.1 % 1.15 [ 0.59, 2.25 ]

Total (95% CI) 237 242 100.0 % 0.90 [ 0.52, 1.57 ]

Total events: 208 (Lithium), 215 (Placebo)

Heterogeneity: Chi2 = 1.66, df = 1 (P = 0.20); I2 =40%

Test for overall effect: Z = 0.37 (P = 0.71)

Test for subgroup differences: Not applicable
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Analysis 1.36. Comparison 1 Lithium vs placebo, Outcome 36 Use of sleep medications over course of trial.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 36 Use of sleep medications over course of trial

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 55/98 57/97 100.0 % 0.90 [ 0.51, 1.58 ]

Total (95% CI) 98 97 100.0 % 0.90 [ 0.51, 1.58 ]

Total events: 55 (Lithium), 57 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.37 (P = 0.71)

Test for subgroup differences: Not applicable
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Analysis 1.37. Comparison 1 Lithium vs placebo, Outcome 37 Use of anticholinergic medications.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 37 Use of anticholinergic medications

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 12/98 8/97 43.7 % 1.55 [ 0.60, 3.98 ]

Keck 2009 12/160 10/165 56.3 % 1.26 [ 0.53, 3.00 ]

Total (95% CI) 258 262 100.0 % 1.39 [ 0.73, 2.62 ]

Total events: 24 (Lithium), 18 (Placebo)

Heterogeneity: Chi2 = 0.10, df = 1 (P = 0.75); I2 =0.0%

Test for overall effect: Z = 1.00 (P = 0.32)

Test for subgroup differences: Not applicable
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Analysis 1.38. Comparison 1 Lithium vs placebo, Outcome 38 Concomitant use of analgesics/antipyretics.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 38 Concomitant use of analgesics/antipyretics

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 107/160 113/165 100.0 % 0.93 [ 0.58, 1.48 ]

Total (95% CI) 160 165 100.0 % 0.93 [ 0.58, 1.48 ]

Total events: 107 (Lithium), 113 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.31 (P = 0.76)

Test for subgroup differences: Not applicable
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Analysis 1.39. Comparison 1 Lithium vs placebo, Outcome 39 Acceptability: withdrawal due to adverse

events.

Review: Lithium for acute mania

Comparison: 1 Lithium vs placebo

Outcome: 39 Acceptability: withdrawal due to adverse events

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 6/173 13/183 24.8 % 0.47 [ 0.17, 1.27 ]

Bowden 1994 12/36 38/74 33.7 % 0.47 [ 0.21, 1.09 ]

Findling 2015 0/53 0/28 Not estimable

GlaxoSmithKline 2005 8/78 7/77 12.8 % 1.14 [ 0.39, 3.32 ]

GlaxoSmithKline 2008 4/36 6/95 6.0 % 1.85 [ 0.49, 7.00 ]

Keck 2009 20/160 13/165 22.7 % 1.67 [ 0.80, 3.48 ]

Total (95% CI) 536 622 100.0 % 0.91 [ 0.61, 1.37 ]

Total events: 50 (Lithium), 77 (Placebo)

Heterogeneity: Chi2 = 7.99, df = 4 (P = 0.09); I2 =50%

Test for overall effect: Z = 0.44 (P = 0.66)

Test for subgroup differences: Not applicable
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Analysis 2.1. Comparison 2 Lithium vs valproate, Outcome 1 Efficacy - response (categorical):

YMRS/SADS-C decrease ≥ 50% by end of trial.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 1 Efficacy - response (categorical): YMRS/SADS-C decrease ≥ 50% by end of trial

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kowatch 2000 5/13 8/15 7.3 % 0.55 [ 0.12, 2.47 ]

Bowden 2010 73/135 66/122 50.5 % 1.00 [ 0.61, 1.63 ]

Bowden 1994 18/36 33/69 17.9 % 1.09 [ 0.49, 2.44 ]

Geller 2012 32/90 24/100 23.2 % 1.75 [ 0.93, 3.28 ]

Freeman 1992 12/13 9/14 1.1 % 6.67 [ 0.66, 67.46 ]

Total (95% CI) 287 320 100.0 % 1.22 [ 0.87, 1.70 ]

Total events: 140 (Lithium), 140 (Valproate)

Heterogeneity: Chi2 = 5.11, df = 4 (P = 0.28); I2 =22%

Test for overall effect: Z = 1.16 (P = 0.25)

Test for subgroup differences: Not applicable
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Analysis 2.2. Comparison 2 Lithium vs valproate, Outcome 2 Efficacy - response (categorical, adults):

YMRS/SADS-C decrease ≥ 50% by end of trial ADULTS only.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 2 Efficacy - response (categorical, adults): YMRS/SADS-C decrease ≥ 50% by end of trial ADULTS only

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Bowden 1994 18/36 33/69 22.1 % 1.09 [ 0.49, 2.44 ]

Bowden 2010 73/135 66/122 43.0 % 1.00 [ 0.61, 1.63 ]

Freeman 1992 12/13 9/14 3.3 % 6.67 [ 0.66, 67.46 ]

Geller 2012 32/90 24/100 31.6 % 1.75 [ 0.93, 3.28 ]

Total (95% CI) 274 305 100.0 % 1.30 [ 0.84, 1.99 ]

Total events: 135 (Lithium), 132 (Valproate)

Heterogeneity: Tau2 = 0.05; Chi2 = 4.01, df = 3 (P = 0.26); I2 =25%

Test for overall effect: Z = 1.18 (P = 0.24)

Test for subgroup differences: Not applicable
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Analysis 2.3. Comparison 2 Lithium vs valproate, Outcome 3 Efficacy - response (continuous): change in

YMRS (ITT-LOCF) change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 3 Efficacy - response (continuous): change in YMRS (ITT-LOCF) change from baseline to end of trial

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Banga 2003 15 -23.55 (1.33) 15 -23.8 (1.13) 81.5 % 0.25 [ -0.63, 1.13 ]

Bowden 1994 16 -15.3 (0) 28 -7.4 (0) Not estimable

Bowden 2010 135 -15.8 (5.3) 122 -17.3 (9.4) 17.8 % 1.50 [ -0.39, 3.39 ]

Hirschfeld 1999 19 -6.1 (0) 20 -10.3 (0) Not estimable

Kowatch 2000 13 9.46 (12.62) 15 14.53 (12.62) 0.7 % -5.07 [ -14.44, 4.30 ]

Total (95% CI) 198 200 100.0 % 0.43 [ -0.36, 1.23 ]

Heterogeneity: Chi2 = 2.71, df = 2 (P = 0.26); I2 =26%

Test for overall effect: Z = 1.07 (P = 0.29)

Test for subgroup differences: Not applicable
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Analysis 2.4. Comparison 2 Lithium vs valproate, Outcome 4 Efficacy - response (continuous): CGI-BP

change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 4 Efficacy - response (continuous): CGI-BP change from baseline to end of trial

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Bowden 2010 135 2.8 (1.1) 122 2.8 (1.2) 90.9 % 0.0 [ -0.28, 0.28 ]

Shafti 2008 15 4.12 (1.33) 15 4.31 (1.16) 9.1 % -0.19 [ -1.08, 0.70 ]

Total (95% CI) 150 137 100.0 % -0.02 [ -0.29, 0.25 ]

Heterogeneity: Chi2 = 0.16, df = 1 (P = 0.69); I2 =0.0%

Test for overall effect: Z = 0.13 (P = 0.90)

Test for subgroup differences: Not applicable
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Analysis 2.5. Comparison 2 Lithium vs valproate, Outcome 5 Efficacy - response (continuous): Change in

MADRS (ITT-LOCF) change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 5 Efficacy - response (continuous): Change in MADRS (ITT-LOCF) change from baseline to end of trial

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Bowden 2010 135 2.9 (4.7) 122 2.5 (4.5) 100.0 % 0.40 [ -0.73, 1.53 ]

Total (95% CI) 135 122 100.0 % 0.40 [ -0.73, 1.53 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

Test for subgroup differences: Not applicable
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Analysis 2.6. Comparison 2 Lithium vs valproate, Outcome 6 Efficacy - remission (categorical): YMRS ≤ 12

and no increase in MADRS at end of trial.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 6 Efficacy - remission (categorical): YMRS ≤ 12 and no increase in MADRS at end of trial

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2010 89/135 87/122 100.0 % 0.78 [ 0.46, 1.32 ]

Total (95% CI) 135 122 100.0 % 0.78 [ 0.46, 1.32 ]

Total events: 89 (Lithium), 87 (Valproate)

Heterogeneity: not applicable

Test for overall effect: Z = 0.93 (P = 0.35)

Test for subgroup differences: Not applicable
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Analysis 2.7. Comparison 2 Lithium vs valproate, Outcome 7 Efficacy - remission (categorical): YMRS ≤ 12

and a reduction of at least 2 points on the CGI-BP at end of trial.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 7 Efficacy - remission (categorical): YMRS ≤ 12 and a reduction of at least 2 points on the CGI-BP at end of trial

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Bowden 2010 79/135 87/122 100.0 % 0.57 [ 0.34, 0.96 ]

Total (95% CI) 135 122 100.0 % 0.57 [ 0.34, 0.96 ]

Total events: 79 (Lithium), 87 (Valproate)

Heterogeneity: not applicable

Test for overall effect: Z = 2.13 (P = 0.033)

Test for subgroup differences: Not applicable
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Analysis 2.8. Comparison 2 Lithium vs valproate, Outcome 8 Adverse event: headache.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 8 Adverse event: headache

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 1994 14/36 15/69 40.8 % 2.29 [ 0.95, 5.53 ]

Geller 2012 29/84 15/97 59.2 % 2.88 [ 1.42, 5.87 ]

Total (95% CI) 120 166 100.0 % 2.64 [ 1.52, 4.59 ]

Total events: 43 (Lithium), 30 (Valproate)

Heterogeneity: Chi2 = 0.16, df = 1 (P = 0.69); I2 =0.0%

Test for overall effect: Z = 3.45 (P = 0.00056)

Test for subgroup differences: Not applicable
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Analysis 2.9. Comparison 2 Lithium vs valproate, Outcome 9 Adverse event: somnolence.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 9 Adverse event: somnolence

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 1994 7/36 13/69 14.7 % 1.04 [ 0.37, 2.89 ]

Bowden 2010 4/138 6/130 12.3 % 0.62 [ 0.17, 2.24 ]

Geller 2012 22/84 45/89 66.2 % 0.35 [ 0.18, 0.66 ]

Kowatch 2000 0/14 3/15 6.7 % 0.12 [ 0.01, 2.62 ]

Total (95% CI) 272 303 100.0 % 0.47 [ 0.29, 0.76 ]

Total events: 33 (Lithium), 67 (Valproate)

Heterogeneity: Chi2 = 4.09, df = 3 (P = 0.25); I2 =27%

Test for overall effect: Z = 3.05 (P = 0.0023)

Test for subgroup differences: Not applicable
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Analysis 2.10. Comparison 2 Lithium vs valproate, Outcome 10 Adverse event: tremor.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 10 Adverse event: tremor

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2010 7/138 1/130 69.8 % 6.89 [ 0.84, 56.82 ]

Geller 2012 7/84 0/97 30.2 % 18.87 [ 1.06, 335.57 ]

Total (95% CI) 222 227 100.0 % 10.51 [ 1.96, 56.48 ]

Total events: 14 (Lithium), 1 (Valproate)

Heterogeneity: Chi2 = 0.31, df = 1 (P = 0.58); I2 =0.0%

Test for overall effect: Z = 2.74 (P = 0.0061)

Test for subgroup differences: Not applicable
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Analysis 2.11. Comparison 2 Lithium vs valproate, Outcome 11 Acceptability: total withdrawals.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 11 Acceptability: total withdrawals

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 1994 22/36 33/69 14.4 % 1.71 [ 0.76, 3.89 ]

Bowden 2010 41/138 42/130 49.9 % 0.89 [ 0.53, 1.49 ]

Freeman 1992 3/13 2/14 2.4 % 1.80 [ 0.25, 12.99 ]

Geller 2012 29/90 26/100 27.4 % 1.35 [ 0.72, 2.54 ]

Hirschfeld 1999 9/19 7/20 5.9 % 1.67 [ 0.46, 6.05 ]

Total (95% CI) 296 333 100.0 % 1.20 [ 0.86, 1.69 ]

Total events: 104 (Lithium), 110 (Valproate)

Heterogeneity: Chi2 = 2.60, df = 4 (P = 0.63); I2 =0.0%

Test for overall effect: Z = 1.06 (P = 0.29)

Test for subgroup differences: Not applicable
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Analysis 2.12. Comparison 2 Lithium vs valproate, Outcome 12 Efficacy - response (continuous): MADRS

change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 12 Efficacy - response (continuous): MADRS change from baseline to end of trial

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bowden 2010 135 2.6 (4.1) 122 2.4 (4.3) 100.0 % 0.20 [ -0.83, 1.23 ]

Total (95% CI) 135 122 100.0 % 0.20 [ -0.83, 1.23 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.38 (P = 0.70)

Test for subgroup differences: Not applicable
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Analysis 2.13. Comparison 2 Lithium vs valproate, Outcome 13 SADS-C mania score at end of trial.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 13 SADS-C mania score at end of trial

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Freeman 1992 13 10.2 (8.8) 14 27.1 (20.9) 100.0 % -16.90 [ -28.85, -4.95 ]

Total (95% CI) 13 14 100.0 % -16.90 [ -28.85, -4.95 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.77 (P = 0.0056)

Test for subgroup differences: Not applicable
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Analysis 2.14. Comparison 2 Lithium vs valproate, Outcome 14 SADS-C depression score at end of trial.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 14 SADS-C depression score at end of trial

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Freeman 1992 13 5.7 (8.1) 14 9.1 (8.4) 100.0 % -3.40 [ -9.62, 2.82 ]

Total (95% CI) 13 14 100.0 % -3.40 [ -9.62, 2.82 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.07 (P = 0.28)

Test for subgroup differences: Not applicable
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Analysis 2.15. Comparison 2 Lithium vs valproate, Outcome 15 GAS score at end of trial.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 15 GAS score at end of trial

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Freeman 1992 13 71.2 (14.6) 14 61.9 (20.8) 100.0 % 9.30 [ -4.18, 22.78 ]

Total (95% CI) 13 14 100.0 % 9.30 [ -4.18, 22.78 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.35 (P = 0.18)

Test for subgroup differences: Not applicable
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Analysis 2.16. Comparison 2 Lithium vs valproate, Outcome 16 CGI-BP end of trial score.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 16 CGI-BP end of trial score

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bowden 2010 135 2.3 (1.3) 122 2.1 (1.4) 100.0 % 0.20 [ -0.13, 0.53 ]

Total (95% CI) 135 122 100.0 % 0.20 [ -0.13, 0.53 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.18 (P = 0.24)

Test for subgroup differences: Not applicable
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Analysis 2.17. Comparison 2 Lithium vs valproate, Outcome 17 YMRS insight score at end of trial.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 17 YMRS insight score at end of trial

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Bowden 2010 135 1 (1.2) 122 0.7 (1.1) 100.0 % 0.30 [ 0.02, 0.58 ]

Total (95% CI) 135 122 100.0 % 0.30 [ 0.02, 0.58 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.09 (P = 0.037)

Test for subgroup differences: Not applicable
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Analysis 2.18. Comparison 2 Lithium vs valproate, Outcome 18 BPRS score at end of trial.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 18 BPRS score at end of trial

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Freeman 1992 13 4.3 (5.7) 14 10.6 (9.1) 100.0 % -6.30 [ -11.99, -0.61 ]

Total (95% CI) 13 14 100.0 % -6.30 [ -11.99, -0.61 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.17 (P = 0.030)

Test for subgroup differences: Not applicable
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Analysis 2.19. Comparison 2 Lithium vs valproate, Outcome 19 Any adverse events.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 19 Any adverse events

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Banga 2003 8/15 10/15 12.8 % 0.57 [ 0.13, 2.50 ]

Bowden 2010 59/138 54/130 87.2 % 1.05 [ 0.65, 1.71 ]

Total (95% CI) 153 145 100.0 % 0.99 [ 0.62, 1.57 ]

Total events: 67 (Lithium), 64 (Valproate)

Heterogeneity: Chi2 = 0.59, df = 1 (P = 0.44); I2 =0.0%

Test for overall effect: Z = 0.04 (P = 0.97)

Test for subgroup differences: Not applicable
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Analysis 2.20. Comparison 2 Lithium vs valproate, Outcome 20 Serious adverse events.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 20 Serious adverse events

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2010 5/138 10/130 100.0 % 0.45 [ 0.15, 1.36 ]

Total (95% CI) 138 130 100.0 % 0.45 [ 0.15, 1.36 ]

Total events: 5 (Lithium), 10 (Valproate)

Heterogeneity: not applicable

Test for overall effect: Z = 1.42 (P = 0.16)

Test for subgroup differences: Not applicable
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Analysis 2.21. Comparison 2 Lithium vs valproate, Outcome 21 Adverse event: diarrhoea.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 21 Adverse event: diarrhoea

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 1994 5/36 8/69 23.9 % 1.23 [ 0.37, 4.08 ]

Bowden 2010 6/138 0/130 2.5 % 12.80 [ 0.71, 229.60 ]

Geller 2012 9/84 17/97 71.4 % 0.56 [ 0.24, 1.34 ]

Kowatch 2000 1/14 0/15 2.2 % 3.44 [ 0.13, 91.79 ]

Total (95% CI) 272 311 100.0 % 1.09 [ 0.59, 2.01 ]

Total events: 21 (Lithium), 25 (Valproate)

Heterogeneity: Chi2 = 5.52, df = 3 (P = 0.14); I2 =46%

Test for overall effect: Z = 0.28 (P = 0.78)

Test for subgroup differences: Not applicable
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Analysis 2.22. Comparison 2 Lithium vs valproate, Outcome 22 Adverse event: nausea.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 22 Adverse event: nausea

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 1994 11/36 16/69 25.1 % 1.46 [ 0.59, 3.60 ]

Bowden 2010 9/138 7/130 22.2 % 1.23 [ 0.44, 3.39 ]

Geller 2012 30/84 23/97 45.2 % 1.79 [ 0.94, 3.41 ]

Kowatch 2000 3/14 3/15 7.5 % 1.09 [ 0.18, 6.58 ]

Total (95% CI) 272 311 100.0 % 1.53 [ 0.97, 2.40 ]

Total events: 53 (Lithium), 49 (Valproate)

Heterogeneity: Chi2 = 0.55, df = 3 (P = 0.91); I2 =0.0%

Test for overall effect: Z = 1.84 (P = 0.066)

Test for subgroup differences: Not applicable
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Analysis 2.23. Comparison 2 Lithium vs valproate, Outcome 23 Concomitant medication: use of lorazepam.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 23 Concomitant medication: use of lorazepam

Study or subgroup Lithium Divalproex Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Hirschfeld 1999 15/19 15/20 100.0 % 1.25 [ 0.28, 5.59 ]

Total (95% CI) 19 20 100.0 % 1.25 [ 0.28, 5.59 ]

Total events: 15 (Lithium), 15 (Divalproex)

Heterogeneity: not applicable

Test for overall effect: Z = 0.29 (P = 0.77)

Test for subgroup differences: Not applicable
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Analysis 2.24. Comparison 2 Lithium vs valproate, Outcome 24 Concomitant medication: use of chloral

hydrate (g).

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 24 Concomitant medication: use of chloral hydrate (g)

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Freeman 1992 13 4.4 (5.4) 14 2.9 (5.9) 100.0 % 1.50 [ -2.76, 5.76 ]

Total (95% CI) 13 14 100.0 % 1.50 [ -2.76, 5.76 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

Test for subgroup differences: Not applicable
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Analysis 2.25. Comparison 2 Lithium vs valproate, Outcome 25 Concomitant medication: use of lorazepam

(g).

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 25 Concomitant medication: use of lorazepam (g)

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Freeman 1992 13 5 (5.6) 14 5.7 (5.9) 100.0 % -0.70 [ -5.04, 3.64 ]

Total (95% CI) 13 14 100.0 % -0.70 [ -5.04, 3.64 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.32 (P = 0.75)

Test for subgroup differences: Not applicable
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Analysis 2.26. Comparison 2 Lithium vs valproate, Outcome 26 Concomitant medication: use of anxiolytics.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 26 Concomitant medication: use of anxiolytics

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2010 58/135 46/122 100.0 % 1.24 [ 0.75, 2.05 ]

Total (95% CI) 135 122 100.0 % 1.24 [ 0.75, 2.05 ]

Total events: 58 (Lithium), 46 (Valproate)

Heterogeneity: not applicable

Test for overall effect: Z = 0.86 (P = 0.39)

Test for subgroup differences: Not applicable
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Analysis 2.27. Comparison 2 Lithium vs valproate, Outcome 27 Concomitant medication: use of

antidepressants.

Review: Lithium for acute mania

Comparison: 2 Lithium vs valproate

Outcome: 27 Concomitant medication: use of antidepressants

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2010 7/135 3/122 100.0 % 2.17 [ 0.55, 8.58 ]

Total (95% CI) 135 122 100.0 % 2.17 [ 0.55, 8.58 ]

Total events: 7 (Lithium), 3 (Valproate)

Heterogeneity: not applicable

Test for overall effect: Z = 1.10 (P = 0.27)

Test for subgroup differences: Not applicable
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Analysis 3.1. Comparison 3 Lithium vs lamotrigine, Outcome 1 Efficacy - response (continuous): change in

BPRS from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 1 Efficacy - response (continuous): change in BPRS from baseline to end of trial

Study or subgroup Lithium Lamotrigine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Efficacy - Change in BPRS from baseline to end of trial

GlaxoSmithKline 2005 77 -5.1 (7.5) 74 -2.9 (8.4) 59.4 % -2.20 [ -4.74, 0.34 ]

GlaxoSmithKline 2008 36 -4.9 (9.3) 84 -3.6 (7.6) 32.4 % -1.30 [ -4.75, 2.15 ]

Ichim 2000 15 13.2 (8.3) 15 14.3 (10.6) 8.3 % -1.10 [ -7.91, 5.71 ]

Subtotal (95% CI) 128 173 100.0 % -1.82 [ -3.78, 0.14 ]

Heterogeneity: Chi2 = 0.22, df = 2 (P = 0.90); I2 =0.0%

Test for overall effect: Z = 1.82 (P = 0.069)

Test for subgroup differences: Not applicable
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Analysis 3.2. Comparison 3 Lithium vs lamotrigine, Outcome 2 Efficacy - response (continuous): MRS (16

item) change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 2 Efficacy - response (continuous): MRS (16 item) change from baseline to end of trial

Study or subgroup Lithium Lamotrigine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 MRS 11 item from SAD-C

GlaxoSmithKline 2005 77 -15.6 (13) 74 -11.6 (14) 51.5 % -4.00 [ -8.31, 0.31 ]

GlaxoSmithKline 2008 36 -10.7 (11.6) 84 -9.3 (10.9) 48.5 % -1.40 [ -5.85, 3.05 ]

Subtotal (95% CI) 113 158 100.0 % -2.74 [ -5.84, 0.36 ]

Heterogeneity: Chi2 = 0.68, df = 1 (P = 0.41); I2 =0.0%

Test for overall effect: Z = 1.73 (P = 0.083)

2 MRS Manic Subscale

GlaxoSmithKline 2005 77 -7.9 (6.7) 74 -6.3 (7) 56.2 % -1.60 [ -3.79, 0.59 ]

GlaxoSmithKline 2008 36 -6.2 (6.6) 84 -5.1 (5.7) 43.8 % -1.10 [ -3.58, 1.38 ]

Subtotal (95% CI) 113 158 100.0 % -1.38 [ -3.02, 0.26 ]

Heterogeneity: Chi2 = 0.09, df = 1 (P = 0.77); I2 =0.0%

Test for overall effect: Z = 1.65 (P = 0.099)

3 MRS 16 item from SAD-C

GlaxoSmithKline 2005 77 -19.6 (16) 74 -14.1 (17.4) 51.1 % -5.50 [ -10.84, -0.16 ]

GlaxoSmithKline 2008 36 -13 (14) 84 -11.1 (13.9) 48.9 % -1.90 [ -7.35, 3.55 ]

Subtotal (95% CI) 113 158 100.0 % -3.74 [ -7.55, 0.08 ]

Heterogeneity: Chi2 = 0.85, df = 1 (P = 0.36); I2 =0.0%

Test for overall effect: Z = 1.92 (P = 0.055)

Test for subgroup differences: Chi2 = 1.56, df = 2 (P = 0.46), I2 =0.0%
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Analysis 3.3. Comparison 3 Lithium vs lamotrigine, Outcome 3 Efficacy - response (continuous): CGI

severity change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 3 Efficacy - response (continuous): CGI severity change from baseline to end of trial

Study or subgroup Lithium Lamotrigine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

GlaxoSmithKline 2005 77 -2 (1.5) 77 -1.2 (1.7) 50.5 % -0.80 [ -1.31, -0.29 ]

GlaxoSmithKline 2008 36 -0.8 (1.4) 84 -0.9 (1.3) 49.5 % 0.10 [ -0.44, 0.64 ]

Ichim 2000 15 -1.84 (0) 15 -2.16 (0) Not estimable

Total (95% CI) 128 176 100.0 % -0.35 [ -1.24, 0.53 ]

Heterogeneity: Tau2 = 0.33; Chi2 = 5.73, df = 1 (P = 0.02); I2 =83%

Test for overall effect: Z = 0.79 (P = 0.43)

Test for subgroup differences: Not applicable
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Analysis 3.4. Comparison 3 Lithium vs lamotrigine, Outcome 4 Efficacy - response (continuous): change in

GAS from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 4 Efficacy - response (continuous): change in GAS from baseline to end of trial

Study or subgroup Lithium Lamotrigine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

GlaxoSmithKline 2005 77 22.6 (21.3) 74 14.8 (22.7) 50.8 % 7.80 [ 0.77, 14.83 ]

GlaxoSmithKline 2008 36 12.3 (18.6) 83 11.5 (17.5) 49.2 % 0.80 [ -6.35, 7.95 ]

Total (95% CI) 113 157 100.0 % 4.36 [ -0.65, 9.37 ]

Heterogeneity: Chi2 = 1.87, df = 1 (P = 0.17); I2 =47%

Test for overall effect: Z = 1.71 (P = 0.088)

Test for subgroup differences: Not applicable
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Analysis 3.5. Comparison 3 Lithium vs lamotrigine, Outcome 5 Acceptability.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 5 Acceptability

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 All-cause dropouts

GlaxoSmithKline 2005 21/78 37/74 73.4 % 0.37 [ 0.19, 0.72 ]

GlaxoSmithKline 2008 20/36 32/85 22.4 % 2.07 [ 0.94, 4.56 ]

Ichim 2000 3/15 2/15 4.2 % 1.63 [ 0.23, 11.46 ]

Subtotal (95% CI) 129 174 100.0 % 0.80 [ 0.50, 1.29 ]

Total events: 44 (Lithium), 71 (Lamotrigine)

Heterogeneity: Chi2 = 11.11, df = 2 (P = 0.004); I2 =82%

Test for overall effect: Z = 0.90 (P = 0.37)

2 Dropouts due to adverse events

GlaxoSmithKline 2005 8/78 11/74 79.3 % 0.65 [ 0.25, 1.73 ]

GlaxoSmithKline 2008 4/36 5/85 20.7 % 2.00 [ 0.50, 7.93 ]

Subtotal (95% CI) 114 159 100.0 % 0.93 [ 0.42, 2.06 ]

Total events: 12 (Lithium), 16 (Lamotrigine)

Heterogeneity: Chi2 = 1.69, df = 1 (P = 0.19); I2 =41%

Test for overall effect: Z = 0.17 (P = 0.86)

3 Dropouts due to lack of efficacy

GlaxoSmithKline 2005 6/78 8/74 62.9 % 0.69 [ 0.23, 2.09 ]

GlaxoSmithKline 2008 6/36 9/85 37.1 % 1.69 [ 0.55, 5.16 ]

Subtotal (95% CI) 114 159 100.0 % 1.06 [ 0.48, 2.32 ]

Total events: 12 (Lithium), 17 (Lamotrigine)

Heterogeneity: Chi2 = 1.25, df = 1 (P = 0.26); I2 =20%

Test for overall effect: Z = 0.14 (P = 0.89)

Test for subgroup differences: Chi2 = 0.38, df = 2 (P = 0.83), I2 =0.0%
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Analysis 3.6. Comparison 3 Lithium vs lamotrigine, Outcome 6 Efficacy - response (continuous): change in

Hamilton depression scale (HAMD 31) from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 6 Efficacy - response (continuous): change in Hamilton depression scale (HAMD 31) from baseline to end of trial

Study or subgroup Lithium Lamotrigine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

GlaxoSmithKline 2005 77 -3.8 (6.8) 74 -1.1 (9) 60.0 % -2.70 [ -5.25, -0.15 ]

GlaxoSmithKline 2008 36 -2.6 (8.5) 84 -2.3 (6.7) 40.0 % -0.30 [ -3.42, 2.82 ]

Total (95% CI) 113 158 100.0 % -1.74 [ -3.72, 0.24 ]

Heterogeneity: Chi2 = 1.36, df = 1 (P = 0.24); I2 =26%

Test for overall effect: Z = 1.73 (P = 0.084)

Test for subgroup differences: Not applicable
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Analysis 3.7. Comparison 3 Lithium vs lamotrigine, Outcome 7 Efficacy - response (categorical): ≥ 50%

reduction in BPRS from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 7 Efficacy - response (categorical): ≥ 50% reduction in BPRS from baseline to end of trial

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Ichim 2000 4/15 7/15 100.0 % 0.42 [ 0.09, 1.92 ]

Total (95% CI) 15 15 100.0 % 0.42 [ 0.09, 1.92 ]

Total events: 4 (Lithium), 7 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.13 (P = 0.26)

Test for subgroup differences: Not applicable
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Analysis 3.8. Comparison 3 Lithium vs lamotrigine, Outcome 8 Efficacy - response(categorical): ≥ 50%

reduction in MRS from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 8 Efficacy - response(categorical): ≥ 50% reduction in MRS from baseline to end of trial

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Ichim 2000 9/15 8/15 100.0 % 1.31 [ 0.31, 5.58 ]

Total (95% CI) 15 15 100.0 % 1.31 [ 0.31, 5.58 ]

Total events: 9 (Lithium), 8 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.37 (P = 0.71)

Test for subgroup differences: Not applicable
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Analysis 3.9. Comparison 3 Lithium vs lamotrigine, Outcome 9 Efficacy - response (categorical): CGI scores

of 1 or 2 at the end of the trial.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 9 Efficacy - response (categorical): CGI scores of 1 or 2 at the end of the trial

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Ichim 2000 4/15 7/15 100.0 % 0.42 [ 0.09, 1.92 ]

Total (95% CI) 15 15 100.0 % 0.42 [ 0.09, 1.92 ]

Total events: 4 (Lithium), 7 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.13 (P = 0.26)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Fabours lithium Favours lamotrigine

223Lithium for acute mania (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 3.10. Comparison 3 Lithium vs lamotrigine, Outcome 10 Adverse event: vomiting.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 10 Adverse event: vomiting

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 5/78 5/74 62.4 % 0.95 [ 0.26, 3.41 ]

GlaxoSmithKline 2008 7/36 6/84 37.6 % 3.14 [ 0.97, 10.12 ]

Total (95% CI) 114 158 100.0 % 1.77 [ 0.75, 4.18 ]

Total events: 12 (Lithium), 11 (Lamotrigine)

Heterogeneity: Chi2 = 1.84, df = 1 (P = 0.18); I2 =46%

Test for overall effect: Z = 1.31 (P = 0.19)

Test for subgroup differences: Not applicable
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Analysis 3.11. Comparison 3 Lithium vs lamotrigine, Outcome 11 Adverse event: all mania.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 11 Adverse event: all mania

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 3/78 4/74 72.5 % 0.70 [ 0.15, 3.24 ]

GlaxoSmithKline 2008 0/36 2/84 27.5 % 0.45 [ 0.02, 9.65 ]

Total (95% CI) 114 158 100.0 % 0.63 [ 0.16, 2.46 ]

Total events: 3 (Lithium), 6 (Lamotrigine)

Heterogeneity: Chi2 = 0.06, df = 1 (P = 0.80); I2 =0.0%

Test for overall effect: Z = 0.66 (P = 0.51)

Test for subgroup differences: Not applicable
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Analysis 3.12. Comparison 3 Lithium vs lamotrigine, Outcome 12 Adverse event: diarrhoea.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 12 Adverse event: diarrhoea

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 4/78 1/74 47.0 % 3.95 [ 0.43, 36.15 ]

GlaxoSmithKline 2008 3/36 2/84 53.0 % 3.73 [ 0.60, 23.33 ]

Total (95% CI) 114 158 100.0 % 3.83 [ 0.92, 15.92 ]

Total events: 7 (Lithium), 3 (Lamotrigine)

Heterogeneity: Chi2 = 0.00, df = 1 (P = 0.97); I2 =0.0%

Test for overall effect: Z = 1.85 (P = 0.065)

Test for subgroup differences: Not applicable
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Analysis 3.13. Comparison 3 Lithium vs lamotrigine, Outcome 13 Adverse event: headache.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 13 Adverse event: headache

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 3/78 6/74 41.8 % 0.45 [ 0.11, 1.88 ]

GlaxoSmithKline 2008 10/36 19/84 58.2 % 1.32 [ 0.54, 3.21 ]

Total (95% CI) 114 158 100.0 % 0.96 [ 0.45, 2.02 ]

Total events: 13 (Lithium), 25 (Lamotrigine)

Heterogeneity: Chi2 = 1.55, df = 1 (P = 0.21); I2 =35%

Test for overall effect: Z = 0.12 (P = 0.90)

Test for subgroup differences: Not applicable
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Analysis 3.14. Comparison 3 Lithium vs lamotrigine, Outcome 14 Adverse event: tremor.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 14 Adverse event: tremor

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 4/78 5/74 69.5 % 0.75 [ 0.19, 2.89 ]

GlaxoSmithKline 2008 4/36 4/84 30.5 % 2.50 [ 0.59, 10.61 ]

Total (95% CI) 114 158 100.0 % 1.28 [ 0.48, 3.41 ]

Total events: 8 (Lithium), 9 (Lamotrigine)

Heterogeneity: Chi2 = 1.43, df = 1 (P = 0.23); I2 =30%

Test for overall effect: Z = 0.49 (P = 0.62)

Test for subgroup differences: Not applicable
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Analysis 3.15. Comparison 3 Lithium vs lamotrigine, Outcome 15 Adverse event: rash.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 15 Adverse event: rash

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 0/78 3/74 48.1 % 0.13 [ 0.01, 2.56 ]

GlaxoSmithKline 2008 3/36 7/84 51.9 % 1.00 [ 0.24, 4.11 ]

Total (95% CI) 114 158 100.0 % 0.58 [ 0.17, 1.97 ]

Total events: 3 (Lithium), 10 (Lamotrigine)

Heterogeneity: Chi2 = 1.54, df = 1 (P = 0.22); I2 =35%

Test for overall effect: Z = 0.87 (P = 0.38)

Test for subgroup differences: Not applicable
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Analysis 3.16. Comparison 3 Lithium vs lamotrigine, Outcome 16 Adverse event: somnolence.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 16 Adverse event: somnolence

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 3/78 2/74 41.1 % 1.44 [ 0.23, 8.87 ]

GlaxoSmithKline 2008 2/36 5/84 58.9 % 0.93 [ 0.17, 5.03 ]

Total (95% CI) 114 158 100.0 % 1.14 [ 0.34, 3.85 ]

Total events: 5 (Lithium), 7 (Lamotrigine)

Heterogeneity: Chi2 = 0.12, df = 1 (P = 0.73); I2 =0.0%

Test for overall effect: Z = 0.21 (P = 0.83)

Test for subgroup differences: Not applicable
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Analysis 3.17. Comparison 3 Lithium vs lamotrigine, Outcome 17 Adverse event: any side effects.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 17 Adverse event: any side effects

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

GlaxoSmithKline 2005 37/78 42/74 60.8 % 0.69 [ 0.36, 1.30 ]

GlaxoSmithKline 2008 27/36 58/84 39.2 % 1.34 [ 0.56, 3.26 ]

Total (95% CI) 114 158 100.0 % 0.89 [ 0.47, 1.70 ]

Total events: 64 (Lithium), 100 (Lamotrigine)

Heterogeneity: Tau2 = 0.07; Chi2 = 1.45, df = 1 (P = 0.23); I2 =31%

Test for overall effect: Z = 0.34 (P = 0.73)

Test for subgroup differences: Not applicable
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Analysis 3.18. Comparison 3 Lithium vs lamotrigine, Outcome 18 Adverse event: any serious event.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 18 Adverse event: any serious event

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 5/78 5/74 100.0 % 0.95 [ 0.26, 3.41 ]

Total (95% CI) 78 74 100.0 % 0.95 [ 0.26, 3.41 ]

Total events: 5 (Lithium), 5 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.09 (P = 0.93)

Test for subgroup differences: Not applicable
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Analysis 3.19. Comparison 3 Lithium vs lamotrigine, Outcome 19 Adverse event: constipation.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 19 Adverse event: constipation

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 0/78 3/74 86.3 % 0.13 [ 0.01, 2.56 ]

GlaxoSmithKline 2008 2/36 1/84 13.7 % 4.88 [ 0.43, 55.65 ]

Total (95% CI) 114 158 100.0 % 0.78 [ 0.18, 3.40 ]

Total events: 2 (Lithium), 4 (Lamotrigine)

Heterogeneity: Chi2 = 3.57, df = 1 (P = 0.06); I2 =72%

Test for overall effect: Z = 0.33 (P = 0.74)

Test for subgroup differences: Not applicable
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Analysis 3.20. Comparison 3 Lithium vs lamotrigine, Outcome 20 Adverse event: accidental injury.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 20 Adverse event: accidental injury

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 3/78 3/74 57.4 % 0.95 [ 0.18, 4.85 ]

GlaxoSmithKline 2008 3/36 4/84 42.6 % 1.82 [ 0.39, 8.57 ]

Total (95% CI) 114 158 100.0 % 1.32 [ 0.43, 4.08 ]

Total events: 6 (Lithium), 7 (Lamotrigine)

Heterogeneity: Chi2 = 0.32, df = 1 (P = 0.57); I2 =0.0%

Test for overall effect: Z = 0.48 (P = 0.63)

Test for subgroup differences: Not applicable
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Analysis 3.21. Comparison 3 Lithium vs lamotrigine, Outcome 21 Adverse event: pain.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 21 Adverse event: pain

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 1/78 3/74 46.5 % 0.31 [ 0.03, 3.02 ]

GlaxoSmithKline 2008 1/36 6/84 53.5 % 0.37 [ 0.04, 3.20 ]

Total (95% CI) 114 158 100.0 % 0.34 [ 0.07, 1.65 ]

Total events: 2 (Lithium), 9 (Lamotrigine)

Heterogeneity: Chi2 = 0.01, df = 1 (P = 0.91); I2 =0.0%

Test for overall effect: Z = 1.34 (P = 0.18)

Test for subgroup differences: Not applicable
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Analysis 3.22. Comparison 3 Lithium vs lamotrigine, Outcome 22 Use of concomitant psychotropic

medication.

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 22 Use of concomitant psychotropic medication

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 66/77 71/74 100.0 % 0.25 [ 0.07, 0.95 ]

Total (95% CI) 77 74 100.0 % 0.25 [ 0.07, 0.95 ]

Total events: 66 (Lithium), 71 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 2.04 (P = 0.042)

Test for subgroup differences: Not applicable
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Analysis 3.23. Comparison 3 Lithium vs lamotrigine, Outcome 23 Mean total dose of lorazepam (g).

Review: Lithium for acute mania

Comparison: 3 Lithium vs lamotrigine

Outcome: 23 Mean total dose of lorazepam (g)

Study or subgroup Lithium Lamotrigine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Ichim 2000 15 2.66 (0) 15 2.65 (0) Not estimable

Total (95% CI) 15 15 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 4.1. Comparison 4 Lithium vs carbamazepine, Outcome 1 Efficacy - response (continuous):

YMRS/BPRS change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 1 Efficacy - response (continuous): YMRS/BPRS change from baseline to end of trial

Study or subgroup Lithium Carbamazepine

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Kowatch 2000 13 9.46 (12.62) 13 9 (12.62) 25.8 % 0.04 [ -0.73, 0.80 ]

Lerer 1987 14 23 (15) 14 24 (17) 27.8 % -0.06 [ -0.80, 0.68 ]

Small 1991 24 30.9 (18) 24 22.4 (18) 46.3 % 0.46 [ -0.11, 1.04 ]

Total (95% CI) 51 51 100.0 % 0.21 [ -0.18, 0.60 ]

Heterogeneity: Chi2 = 1.47, df = 2 (P = 0.48); I2 =0.0%

Test for overall effect: Z = 1.04 (P = 0.30)

Test for subgroup differences: Not applicable
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Analysis 4.2. Comparison 4 Lithium vs carbamazepine, Outcome 2 Efficacy - response (continuous): CGI

change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 2 Efficacy - response (continuous): CGI change from baseline to end of trial

Study or subgroup Lithium Carbamazepine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Lerer 1987 14 5.7 (0.88) 14 5.6 (0.82) 47.3 % 0.10 [ -0.53, 0.73 ]

Small 1991 24 5.3 (0.5) 24 4.1 (0.8) 52.7 % 1.20 [ 0.82, 1.58 ]

Total (95% CI) 38 38 100.0 % 0.68 [ -0.40, 1.76 ]

Heterogeneity: Tau2 = 0.53; Chi2 = 8.62, df = 1 (P = 0.003); I2 =88%

Test for overall effect: Z = 1.24 (P = 0.22)

Test for subgroup differences: Not applicable
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Analysis 4.3. Comparison 4 Lithium vs carbamazepine, Outcome 3 Efficacy - response (continuous): mean

length of treatment in weeks.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 3 Efficacy - response (continuous): mean length of treatment in weeks

Study or subgroup Lithium Carbamazepine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Kowatch 2000 14 6 (0) 13 5.6 (0) Not estimable

Lusznat 1988 22 32 (28) 22 30 (22) 100.0 % 2.00 [ -12.88, 16.88 ]

Small 1991 24 6.5 (0) 24 7.4 (0) Not estimable

Total (95% CI) 60 59 100.0 % 2.00 [ -12.88, 16.88 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.26 (P = 0.79)

Test for subgroup differences: Not applicable
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Analysis 4.4. Comparison 4 Lithium vs carbamazepine, Outcome 4 Acceptability.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 4 Acceptability

Study or subgroup Lithium Carbamazepine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 All-cause dropouts

Lerer 1987 1/15 5/19 100.0 % 0.20 [ 0.02, 1.94 ]

Subtotal (95% CI) 15 19 100.0 % 0.20 [ 0.02, 1.94 ]

Total events: 1 (Lithium), 5 (Carbamazepine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.39 (P = 0.16)

2 Dropouts due to adverse events

Small 1991 0/24 1/24 100.0 % 0.32 [ 0.01, 8.25 ]

Subtotal (95% CI) 24 24 100.0 % 0.32 [ 0.01, 8.25 ]

Total events: 0 (Lithium), 1 (Carbamazepine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

Test for subgroup differences: Chi2 = 0.05, df = 1 (P = 0.82), I2 =0.0%
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Analysis 4.5. Comparison 4 Lithium vs carbamazepine, Outcome 5 Changes in side effect scores from

baseline to end of trial.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 5 Changes in side effect scores from baseline to end of trial

Study or subgroup Lithium Carbamazepine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Trivedi 1996 12 1.8 (2.1) 15 0.9 (2.4) 100.0 % 0.90 [ -0.80, 2.60 ]

Total (95% CI) 12 15 100.0 % 0.90 [ -0.80, 2.60 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.04 (P = 0.30)

Test for subgroup differences: Not applicable
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Analysis 4.6. Comparison 4 Lithium vs carbamazepine, Outcome 6 Response rate ≥ 50% change in YMRS

from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 6 Response rate ≥ 50% change in YMRS from baseline to end of trial

Study or subgroup Lithium Carbamazepine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kowatch 2000 5/13 5/13 100.0 % 1.00 [ 0.21, 4.86 ]

Total (95% CI) 13 13 100.0 % 1.00 [ 0.21, 4.86 ]

Total events: 5 (Lithium), 5 (Carbamazepine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

Test for subgroup differences: Not applicable
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Analysis 4.7. Comparison 4 Lithium vs carbamazepine, Outcome 7 Score of CGI-BP of 1 or 2 at end of trial.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 7 Score of CGI-BP of 1 or 2 at end of trial

Study or subgroup Lithium Carbamazepine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kowatch 2000 6/13 4/13 100.0 % 1.93 [ 0.39, 9.60 ]

Total (95% CI) 13 13 100.0 % 1.93 [ 0.39, 9.60 ]

Total events: 6 (Lithium), 4 (Carbamazepine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.80 (P = 0.42)

Test for subgroup differences: Not applicable
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Analysis 4.8. Comparison 4 Lithium vs carbamazepine, Outcome 8 Response: CGI change of 2 or more

from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 8 Response: CGI change of 2 or more from baseline to end of trial

Study or subgroup Lithium Carbamazepine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Lerer 1987 11/14 4/14 100.0 % 9.17 [ 1.63, 51.43 ]

Total (95% CI) 14 14 100.0 % 9.17 [ 1.63, 51.43 ]

Total events: 11 (Lithium), 4 (Carbamazepine)

Heterogeneity: not applicable

Test for overall effect: Z = 2.52 (P = 0.012)

Test for subgroup differences: Not applicable
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Analysis 4.9. Comparison 4 Lithium vs carbamazepine, Outcome 9 HDRS 6 weeks.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 9 HDRS 6 weeks

Study or subgroup Lithium Carbamazepine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Lusznat 1988 27 2.7 (2.6) 27 3.5 (2.7) 100.0 % -0.80 [ -2.21, 0.61 ]

Total (95% CI) 27 27 100.0 % -0.80 [ -2.21, 0.61 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.11 (P = 0.27)

Test for subgroup differences: Not applicable
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Analysis 4.10. Comparison 4 Lithium vs carbamazepine, Outcome 10 HDRS >11.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 10 HDRS >11

Study or subgroup Lithium Carbamazepine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Lusznat 1988 1/27 3/27 100.0 % 0.31 [ 0.03, 3.16 ]

Total (95% CI) 27 27 100.0 % 0.31 [ 0.03, 3.16 ]

Total events: 1 (Lithium), 3 (Carbamazepine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.99 (P = 0.32)

Test for subgroup differences: Not applicable
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Analysis 4.11. Comparison 4 Lithium vs carbamazepine, Outcome 11 Adverse event: serious adverse events.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 11 Adverse event: serious adverse events

Study or subgroup Lithium Carbamazepine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Lerer 1987 4/19 4/15 100.0 % 0.73 [ 0.15, 3.59 ]

Total (95% CI) 19 15 100.0 % 0.73 [ 0.15, 3.59 ]

Total events: 4 (Lithium), 4 (Carbamazepine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.38 (P = 0.70)

Test for subgroup differences: Not applicable
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Analysis 4.12. Comparison 4 Lithium vs carbamazepine, Outcome 12 Adverse event: nausea.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 12 Adverse event: nausea

Study or subgroup Lithium Carbamazepine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kowatch 2000 3/14 6/13 100.0 % 0.32 [ 0.06, 1.71 ]

Total (95% CI) 14 13 100.0 % 0.32 [ 0.06, 1.71 ]

Total events: 3 (Lithium), 6 (Carbamazepine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.34 (P = 0.18)

Test for subgroup differences: Not applicable
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Analysis 4.13. Comparison 4 Lithium vs carbamazepine, Outcome 13 Adverse event: sedation.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 13 Adverse event: sedation

Study or subgroup Lithium Carbamazepine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kowatch 2000 0/14 2/13 100.0 % 0.16 [ 0.01, 3.64 ]

Total (95% CI) 14 13 100.0 % 0.16 [ 0.01, 3.64 ]

Total events: 0 (Lithium), 2 (Carbamazepine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.15 (P = 0.25)

Test for subgroup differences: Not applicable
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Analysis 4.14. Comparison 4 Lithium vs carbamazepine, Outcome 14 Adverse event: rash.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 14 Adverse event: rash

Study or subgroup Lithium Carbamazepine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kowatch 2000 0/14 1/13 100.0 % 0.29 [ 0.01, 7.70 ]

Total (95% CI) 14 13 100.0 % 0.29 [ 0.01, 7.70 ]

Total events: 0 (Lithium), 1 (Carbamazepine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.74 (P = 0.46)

Test for subgroup differences: Not applicable
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Analysis 4.15. Comparison 4 Lithium vs carbamazepine, Outcome 15 Adverse event: dizziness.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 15 Adverse event: dizziness

Study or subgroup Lithium Carbamazepine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kowatch 2000 0/14 1/13 100.0 % 0.29 [ 0.01, 7.70 ]

Total (95% CI) 14 13 100.0 % 0.29 [ 0.01, 7.70 ]

Total events: 0 (Lithium), 1 (Carbamazepine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.74 (P = 0.46)

Test for subgroup differences: Not applicable
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Analysis 4.16. Comparison 4 Lithium vs carbamazepine, Outcome 16 Adverse event: increased appetite.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 16 Adverse event: increased appetite

Study or subgroup Lithium Carbamazepine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kowatch 2000 2/14 0/13 100.0 % 5.40 [ 0.24, 123.81 ]

Total (95% CI) 14 13 100.0 % 5.40 [ 0.24, 123.81 ]

Total events: 2 (Lithium), 0 (Carbamazepine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.06 (P = 0.29)

Test for subgroup differences: Not applicable
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Analysis 4.17. Comparison 4 Lithium vs carbamazepine, Outcome 17 Adverse event: polyuria.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 17 Adverse event: polyuria

Study or subgroup Lithium Carbamazepine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kowatch 2000 1/14 0/13 100.0 % 3.00 [ 0.11, 80.39 ]

Total (95% CI) 14 13 100.0 % 3.00 [ 0.11, 80.39 ]

Total events: 1 (Lithium), 0 (Carbamazepine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.65 (P = 0.51)

Test for subgroup differences: Not applicable
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Analysis 4.18. Comparison 4 Lithium vs carbamazepine, Outcome 18 Adverse event: diarrhoea.

Review: Lithium for acute mania

Comparison: 4 Lithium vs carbamazepine

Outcome: 18 Adverse event: diarrhoea

Study or subgroup Lithium Carbamazepine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kowatch 2000 1/14 0/13 100.0 % 3.00 [ 0.11, 80.39 ]

Total (95% CI) 14 13 100.0 % 3.00 [ 0.11, 80.39 ]

Total events: 1 (Lithium), 0 (Carbamazepine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.65 (P = 0.51)

Test for subgroup differences: Not applicable
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Analysis 5.1. Comparison 5 Lithium vs quetiapine, Outcome 1 Efficacy - response (categorical): YMRS

decrease by ≥ 50% by end of trial.

Review: Lithium for acute mania

Comparison: 5 Lithium vs quetiapine

Outcome: 1 Efficacy - response (categorical): YMRS decrease by ≥ 50% by end of trial

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Bowden 2005 45/84 52/97 52.7 % 1.00 [ 0.56, 1.79 ]

Li 2008 46/77 60/77 47.3 % 0.42 [ 0.21, 0.85 ]

Total (95% CI) 161 174 100.0 % 0.66 [ 0.28, 1.55 ]

Total events: 91 (Lithium), 112 (Quetiapine)

Heterogeneity: Tau2 = 0.26; Chi2 = 3.42, df = 1 (P = 0.06); I2 =71%

Test for overall effect: Z = 0.95 (P = 0.34)

Test for subgroup differences: Not applicable
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Analysis 5.2. Comparison 5 Lithium vs quetiapine, Outcome 2 Efficacy - response (continuous):

YMRS/MADRS change from baseline at end of trial.

Review: Lithium for acute mania

Comparison: 5 Lithium vs quetiapine

Outcome: 2 Efficacy - response (continuous): YMRS/MADRS change from baseline at end of trial

Study or subgroup Lithium Quetiapine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 YMRS change from baseline

Bowden 2005 98 -20.76 (0) 107 -20.28 (0) Not estimable

Li 2008 77 -15.9 (12.18) 77 -18.2 (10.43) 100.0 % 2.30 [ -1.28, 5.88 ]

Subtotal (95% CI) 175 184 100.0 % 2.30 [ -1.28, 5.88 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.26 (P = 0.21)

2 MADRS change from baseline

Bowden 2005 98 -1.83 (0) 107 -1.49 (0) Not estimable

Li 2008 77 -2.6 (4.3) 77 -3.5 (3.39) 100.0 % 0.90 [ -0.32, 2.12 ]

Subtotal (95% CI) 175 184 100.0 % 0.90 [ -0.32, 2.12 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.44 (P = 0.15)

Test for subgroup differences: Chi2 = 0.53, df = 1 (P = 0.47), I2 =0.0%
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Analysis 5.3. Comparison 5 Lithium vs quetiapine, Outcome 3 Efficacy - remission (categorical): Decrease

in YMRS ≤ 12 by end of trial.

Review: Lithium for acute mania

Comparison: 5 Lithium vs quetiapine

Outcome: 3 Efficacy - remission (categorical): Decrease in YMRS ≤ 12 by end of trial

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Bowden 2005 41/98 45/107 52.0 % 0.99 [ 0.57, 1.73 ]

Li 2008 37/77 54/77 48.0 % 0.39 [ 0.20, 0.76 ]

Total (95% CI) 175 184 100.0 % 0.64 [ 0.26, 1.57 ]

Total events: 78 (Lithium), 99 (Quetiapine)

Heterogeneity: Tau2 = 0.33; Chi2 = 4.38, df = 1 (P = 0.04); I2 =77%

Test for overall effect: Z = 0.98 (P = 0.33)

Test for subgroup differences: Not applicable
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Analysis 5.4. Comparison 5 Lithium vs quetiapine, Outcome 4 Efficacy - response (continuous): MADRS

change from baseline.

Review: Lithium for acute mania

Comparison: 5 Lithium vs quetiapine

Outcome: 4 Efficacy - response (continuous): MADRS change from baseline

Study or subgroup Lithium Quetiapine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bowden 2005 98 -1.83 (0) 107 -1.49 (0) Not estimable

Li 2008 77 -2.6 (4.3) 77 -3.5 (3.39) 100.0 % 0.90 [ -0.32, 2.12 ]

Total (95% CI) 175 184 100.0 % 0.90 [ -0.32, 2.12 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.44 (P = 0.15)

Test for subgroup differences: Not applicable
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Analysis 5.5. Comparison 5 Lithium vs quetiapine, Outcome 5 Adverse event: dizziness.

Review: Lithium for acute mania

Comparison: 5 Lithium vs quetiapine

Outcome: 5 Adverse event: dizziness

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 7/98 13/107 50.9 % 0.56 [ 0.21, 1.46 ]

Li 2008 5/77 12/78 49.1 % 0.38 [ 0.13, 1.14 ]

Total (95% CI) 175 185 100.0 % 0.47 [ 0.23, 0.97 ]

Total events: 12 (Lithium), 25 (Quetiapine)

Heterogeneity: Chi2 = 0.26, df = 1 (P = 0.61); I2 =0.0%

Test for overall effect: Z = 2.05 (P = 0.041)

Test for subgroup differences: Not applicable
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Analysis 5.6. Comparison 5 Lithium vs quetiapine, Outcome 6 Adverse event: diarrhoea.

Review: Lithium for acute mania

Comparison: 5 Lithium vs quetiapine

Outcome: 6 Adverse event: diarrhoea

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 5/98 5/107 37.9 % 1.10 [ 0.31, 3.91 ]

Li 2008 5/77 8/78 62.1 % 0.61 [ 0.19, 1.95 ]

Total (95% CI) 175 185 100.0 % 0.79 [ 0.34, 1.86 ]

Total events: 10 (Lithium), 13 (Quetiapine)

Heterogeneity: Chi2 = 0.45, df = 1 (P = 0.50); I2 =0.0%

Test for overall effect: Z = 0.53 (P = 0.59)

Test for subgroup differences: Not applicable
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Analysis 5.7. Comparison 5 Lithium vs quetiapine, Outcome 7 Adverse event: weight gain.

Review: Lithium for acute mania

Comparison: 5 Lithium vs quetiapine

Outcome: 7 Adverse event: weight gain

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 6/98 16/107 100.0 % 0.37 [ 0.14, 0.99 ]

Total (95% CI) 98 107 100.0 % 0.37 [ 0.14, 0.99 ]

Total events: 6 (Lithium), 16 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.98 (P = 0.048)

Test for subgroup differences: Not applicable
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Analysis 5.8. Comparison 5 Lithium vs quetiapine, Outcome 8 Acceptability: withdrawal.

Review: Lithium for acute mania

Comparison: 5 Lithium vs quetiapine

Outcome: 8 Acceptability: withdrawal

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 All-cause dropouts

Bowden 2005 31/98 35/107 87.7 % 0.95 [ 0.53, 1.71 ]

Li 2008 15/77 4/77 12.3 % 4.42 [ 1.39, 14.00 ]

Subtotal (95% CI) 175 184 100.0 % 1.38 [ 0.83, 2.28 ]

Total events: 46 (Lithium), 39 (Quetiapine)

Heterogeneity: Chi2 = 5.44, df = 1 (P = 0.02); I2 =82%

Test for overall effect: Z = 1.25 (P = 0.21)

2 Dropouts due to adverse events

Li 2008 4/77 0/78 100.0 % 9.61 [ 0.51, 181.64 ]

Subtotal (95% CI) 77 78 100.0 % 9.61 [ 0.51, 181.64 ]

Total events: 4 (Lithium), 0 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.51 (P = 0.13)

3 Dropouts due to lack of efficacy

Bowden 2005 12/98 16/107 100.0 % 0.79 [ 0.36, 1.77 ]

Subtotal (95% CI) 98 107 100.0 % 0.79 [ 0.36, 1.77 ]

Total events: 12 (Lithium), 16 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.56 (P = 0.57)

Test for subgroup differences: Chi2 = 3.22, df = 2 (P = 0.20), I2 =38%

0.01 0.1 1 10 100

Favours lithium Favours quetiapine

247Lithium for acute mania (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 5.9. Comparison 5 Lithium vs quetiapine, Outcome 9 PANSS score change from baseline to end of

trial.

Review: Lithium for acute mania

Comparison: 5 Lithium vs quetiapine

Outcome: 9 PANSS score change from baseline to end of trial

Study or subgroup Lithium Quetiapine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Li 2008 77 10.3 (11.77) 77 13.5 (10.42) 100.0 % -3.20 [ -6.71, 0.31 ]

Total (95% CI) 77 77 100.0 % -3.20 [ -6.71, 0.31 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.79 (P = 0.074)

Test for subgroup differences: Not applicable
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Analysis 5.10. Comparison 5 Lithium vs quetiapine, Outcome 10 Change in YMRS from baseline to end of

trial.

Review: Lithium for acute mania

Comparison: 5 Lithium vs quetiapine

Outcome: 10 Change in YMRS from baseline to end of trial

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 YMRS > or = 50% by day 28

Li 2008 46/77 60/77 30.5 % 0.42 [ 0.21, 0.85 ]

Subtotal (95% CI) 77 77 30.5 % 0.42 [ 0.21, 0.85 ]

Total events: 46 (Lithium), 60 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 2.41 (P = 0.016)

2 YMRS < or = 12 AND MADRS < or = 8 at day 28

Li 2008 37/77 54/77 35.4 % 0.39 [ 0.20, 0.76 ]

Subtotal (95% CI) 77 77 35.4 % 0.39 [ 0.20, 0.76 ]

Total events: 37 (Lithium), 54 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 2.76 (P = 0.0058)

3 YMRS < or = 8 at day 28

Li 2008 25/77 40/77 34.1 % 0.44 [ 0.23, 0.86 ]

Subtotal (95% CI) 77 77 34.1 % 0.44 [ 0.23, 0.86 ]

Total events: 25 (Lithium), 40 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 2.43 (P = 0.015)

Total (95% CI) 231 231 100.0 % 0.42 [ 0.28, 0.62 ]

Total events: 108 (Lithium), 154 (Quetiapine)

Heterogeneity: Chi2 = 0.07, df = 2 (P = 0.97); I2 =0.0%

Test for overall effect: Z = 4.39 (P = 0.000011)

Test for subgroup differences: Chi2 = 0.07, df = 2 (P = 0.97), I2 =0.0%
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Analysis 5.11. Comparison 5 Lithium vs quetiapine, Outcome 11 Use of sleep medications over the whole

study.

Review: Lithium for acute mania

Comparison: 5 Lithium vs quetiapine

Outcome: 11 Use of sleep medications over the whole study

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 55/98 51/107 57.9 % 1.40 [ 0.81, 2.44 ]

Li 2008 56/77 57/77 42.1 % 0.94 [ 0.46, 1.91 ]

Total (95% CI) 175 184 100.0 % 1.21 [ 0.78, 1.87 ]

Total events: 111 (Lithium), 108 (Quetiapine)

Heterogeneity: Chi2 = 0.78, df = 1 (P = 0.38); I2 =0.0%

Test for overall effect: Z = 0.85 (P = 0.40)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours lithium Favours quetiapine

Analysis 5.12. Comparison 5 Lithium vs quetiapine, Outcome 12 Use of lorazepam over the whole study.

Review: Lithium for acute mania

Comparison: 5 Lithium vs quetiapine

Outcome: 12 Use of lorazepam over the whole study

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 6/77 7/77 100.0 % 0.85 [ 0.27, 2.64 ]

Total (95% CI) 77 77 100.0 % 0.85 [ 0.27, 2.64 ]

Total events: 6 (Lithium), 7 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.29 (P = 0.77)

Test for subgroup differences: Not applicable
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Analysis 5.13. Comparison 5 Lithium vs quetiapine, Outcome 13 Use of anticholinergics over the whole

study.

Review: Lithium for acute mania

Comparison: 5 Lithium vs quetiapine

Outcome: 13 Use of anticholinergics over the whole study

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 12/98 12/107 62.0 % 1.10 [ 0.47, 2.59 ]

Li 2008 9/77 7/77 38.0 % 1.32 [ 0.47, 3.75 ]

Total (95% CI) 175 184 100.0 % 1.19 [ 0.61, 2.30 ]

Total events: 21 (Lithium), 19 (Quetiapine)

Heterogeneity: Chi2 = 0.07, df = 1 (P = 0.79); I2 =0.0%

Test for overall effect: Z = 0.51 (P = 0.61)

Test for subgroup differences: Not applicable
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Analysis 6.1. Comparison 6 Lithium vs olanzapine, Outcome 1 Efficacy - response (categorical):

MSRS/YMRS ≥ 50% decrease in score by end of trial.

Review: Lithium for acute mania

Comparison: 6 Lithium vs olanzapine

Outcome: 1 Efficacy - response (categorical): MSRS/YMRS ≥ 50% decrease in score by end of trial

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 52/71 60/69 79.3 % 0.41 [ 0.17, 0.99 ]

Shafti 2010 3/20 5/20 20.7 % 0.53 [ 0.11, 2.60 ]

Total (95% CI) 91 89 100.0 % 0.44 [ 0.20, 0.94 ]

Total events: 55 (Lithium), 65 (Olanzapine)

Heterogeneity: Chi2 = 0.08, df = 1 (P = 0.78); I2 =0.0%

Test for overall effect: Z = 2.13 (P = 0.033)

Test for subgroup differences: Not applicable
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Analysis 6.2. Comparison 6 Lithium vs olanzapine, Outcome 2 Efficacy - response (continuous): change in

CGI baseline to end of trial.

Review: Lithium for acute mania

Comparison: 6 Lithium vs olanzapine

Outcome: 2 Efficacy - response (continuous): change in CGI baseline to end of trial

Study or subgroup Lithium Olanzapine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Berk 1999 15 -1.84 (0.5) 15 -2.38 (0.75) 1.5 % 0.54 [ 0.08, 1.00 ]

Niufan 2008 71 -2.33 (0.17) 69 -2.91 (0.17) 98.5 % 0.58 [ 0.52, 0.64 ]

Total (95% CI) 86 84 100.0 % 0.58 [ 0.52, 0.64 ]

Heterogeneity: Chi2 = 0.03, df = 1 (P = 0.86); I2 =0.0%

Test for overall effect: Z = 20.31 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 6.3. Comparison 6 Lithium vs olanzapine, Outcome 3 Efficacy - response (continuous): CGI

severity score at end of trial.

Review: Lithium for acute mania

Comparison: 6 Lithium vs olanzapine

Outcome: 3 Efficacy - response (continuous): CGI severity score at end of trial

Study or subgroup Lithium Olanzapine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Berk 1999 15 2.83 (0.5) 15 2.29 (0.2) 33.6 % 0.54 [ 0.27, 0.81 ]

Niufan 2008 71 -2.22 (0.17) 69 -2.83 (0.17) 39.7 % 0.61 [ 0.55, 0.67 ]

Shafti 2010 20 3.41 (0.93) 20 3.69 (0.37) 26.7 % -0.28 [ -0.72, 0.16 ]

Total (95% CI) 106 104 100.0 % 0.35 [ -0.04, 0.74 ]

Heterogeneity: Tau2 = 0.10; Chi2 = 15.71, df = 2 (P = 0.00039); I2 =87%

Test for overall effect: Z = 1.74 (P = 0.081)

Test for subgroup differences: Not applicable
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Analysis 6.4. Comparison 6 Lithium vs olanzapine, Outcome 4 Efficacy - remission (categorical): YMRS ≤

12 at end of trial.

Review: Lithium for acute mania

Comparison: 6 Lithium vs olanzapine

Outcome: 4 Efficacy - remission (categorical): YMRS ≤ 12 at end of trial

Study or subgroup Lithium Olanzapine

Odds
Ratio(Non-

event) Weight

Odds
Ratio(Non-

event)

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 50/71 57/69 100.0 % 2.00 [ 0.89, 4.46 ]

Total (95% CI) 71 69 100.0 % 2.00 [ 0.89, 4.46 ]

Total events: 50 (Lithium), 57 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.68 (P = 0.092)

Test for subgroup differences: Not applicable
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Analysis 6.5. Comparison 6 Lithium vs olanzapine, Outcome 5 Total withdrawal.

Review: Lithium for acute mania

Comparison: 6 Lithium vs olanzapine

Outcome: 5 Total withdrawal

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Berk 1999 3/15 1/15 11.0 % 3.50 [ 0.32, 38.23 ]

Niufan 2008 15/71 6/69 65.8 % 2.81 [ 1.02, 7.74 ]

Shafti 2010 3/20 2/20 23.3 % 1.59 [ 0.24, 10.70 ]

Total (95% CI) 106 104 100.0 % 2.60 [ 1.13, 5.99 ]

Total events: 21 (Lithium), 9 (Olanzapine)

Heterogeneity: Chi2 = 0.34, df = 2 (P = 0.84); I2 =0.0%

Test for overall effect: Z = 2.25 (P = 0.024)

Test for subgroup differences: Not applicable
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Analysis 6.6. Comparison 6 Lithium vs olanzapine, Outcome 6 Withdrawal due to lack of efficacy.

Review: Lithium for acute mania

Comparison: 6 Lithium vs olanzapine

Outcome: 6 Withdrawal due to lack of efficacy

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 5/71 3/69 100.0 % 1.67 [ 0.38, 7.26 ]

Total (95% CI) 71 69 100.0 % 1.67 [ 0.38, 7.26 ]

Total events: 5 (Lithium), 3 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.68 (P = 0.50)

Test for subgroup differences: Not applicable
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Analysis 6.7. Comparison 6 Lithium vs olanzapine, Outcome 7 Withdrawal due to adverse event.

Review: Lithium for acute mania

Comparison: 6 Lithium vs olanzapine

Outcome: 7 Withdrawal due to adverse event

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 1/71 0/69 100.0 % 2.96 [ 0.12, 73.85 ]

Total (95% CI) 71 69 100.0 % 2.96 [ 0.12, 73.85 ]

Total events: 1 (Lithium), 0 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.66 (P = 0.51)

Test for subgroup differences: Not applicable
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Analysis 6.8. Comparison 6 Lithium vs olanzapine, Outcome 8 Change in BPRS from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 6 Lithium vs olanzapine

Outcome: 8 Change in BPRS from baseline to end of trial

Study or subgroup Lithium Olanzapine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Niufan 2008 71 -9.04 (0.75) 69 -11.16 (0.75) 100.0 % 2.12 [ 1.87, 2.37 ]

Total (95% CI) 71 69 100.0 % 2.12 [ 1.87, 2.37 ]

Heterogeneity: not applicable

Test for overall effect: Z = 16.72 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 6.9. Comparison 6 Lithium vs olanzapine, Outcome 9 Change in CGI-BP from baseline to end of

trial.

Review: Lithium for acute mania

Comparison: 6 Lithium vs olanzapine

Outcome: 9 Change in CGI-BP from baseline to end of trial

Study or subgroup Lithium Olanzapine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Niufan 2008 71 0.12 (0.07) 69 0.09 (0.07) 100.0 % 0.03 [ 0.01, 0.05 ]

Total (95% CI) 71 69 100.0 % 0.03 [ 0.01, 0.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.54 (P = 0.011)

Test for subgroup differences: Not applicable
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Analysis 6.10. Comparison 6 Lithium vs olanzapine, Outcome 10 Change in MADRS from baseline to end of

trial.

Review: Lithium for acute mania

Comparison: 6 Lithium vs olanzapine

Outcome: 10 Change in MADRS from baseline to end of trial

Study or subgroup Lithium Olanzapine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Niufan 2008 71 -2.51 (0.45) 69 -3.26 (0.45) 100.0 % 0.75 [ 0.60, 0.90 ]

Total (95% CI) 71 69 100.0 % 0.75 [ 0.60, 0.90 ]

Heterogeneity: not applicable

Test for overall effect: Z = 9.86 (P < 0.00001)

Test for subgroup differences: Not applicable

-100 -50 0 50 100

Favours lithium Favours olanzapine

Analysis 6.11. Comparison 6 Lithium vs olanzapine, Outcome 11 Concomitant medication: benzodiazepine

use.

Review: Lithium for acute mania

Comparison: 6 Lithium vs olanzapine

Outcome: 11 Concomitant medication: benzodiazepine use

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 63/71 57/69 100.0 % 1.66 [ 0.63, 4.35 ]

Total (95% CI) 71 69 100.0 % 1.66 [ 0.63, 4.35 ]

Total events: 63 (Lithium), 57 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.03 (P = 0.30)

Test for subgroup differences: Not applicable
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Analysis 6.12. Comparison 6 Lithium vs olanzapine, Outcome 12 Concomitant medication: mean daily

dose of lorazepam.

Review: Lithium for acute mania

Comparison: 6 Lithium vs olanzapine

Outcome: 12 Concomitant medication: mean daily dose of lorazepam

Study or subgroup Lithium Olanzapine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Niufan 2008 71 1.55 (0.55) 69 1.43 (0.52) 100.0 % 0.12 [ -0.06, 0.30 ]

Total (95% CI) 71 69 100.0 % 0.12 [ -0.06, 0.30 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.33 (P = 0.18)

Test for subgroup differences: Not applicable
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Analysis 6.13. Comparison 6 Lithium vs olanzapine, Outcome 13 Concomitant medication: anticholinergic

use.

Review: Lithium for acute mania

Comparison: 6 Lithium vs olanzapine

Outcome: 13 Concomitant medication: anticholinergic use

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 10/71 8/69 100.0 % 1.25 [ 0.46, 3.38 ]

Total (95% CI) 71 69 100.0 % 1.25 [ 0.46, 3.38 ]

Total events: 10 (Lithium), 8 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.44 (P = 0.66)

Test for subgroup differences: Not applicable
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Analysis 6.14. Comparison 6 Lithium vs olanzapine, Outcome 14 Adverse event: tremor.

Review: Lithium for acute mania

Comparison: 6 Lithium vs olanzapine

Outcome: 14 Adverse event: tremor

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Barekatain 2005 2/23 5/23 100.0 % 0.34 [ 0.06, 1.99 ]

Total (95% CI) 23 23 100.0 % 0.34 [ 0.06, 1.99 ]

Total events: 2 (Lithium), 5 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 1.19 (P = 0.23)

Test for subgroup differences: Not applicable
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Analysis 7.1. Comparison 7 Lithium vs chlorpromazine, Outcome 1 Efficacy - response (continuous): BPRS

score change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 7 Lithium vs chlorpromazine

Outcome: 1 Efficacy - response (continuous): BPRS score change from baseline to end of trial

Study or subgroup Lithium Chlorpromazine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Prien 1972 125 1.165 (0.862) 123 1.21 (0.195) 54.6 % -0.05 [ -0.20, 0.11 ]

Shopsin 1975 18 0.994 (1.32) 18 2.23 (0.85) 45.4 % -1.24 [ -1.96, -0.51 ]

Total (95% CI) 143 141 100.0 % -0.59 [ -1.75, 0.57 ]

Heterogeneity: Tau2 = 0.63; Chi2 = 9.84, df = 1 (P = 0.002); I2 =90%

Test for overall effect: Z = 0.99 (P = 0.32)

Test for subgroup differences: Not applicable
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Analysis 7.2. Comparison 7 Lithium vs chlorpromazine, Outcome 2 Efficacy - response (continuous): PES

change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 7 Lithium vs chlorpromazine

Outcome: 2 Efficacy - response (continuous): PES change from baseline to end of trial

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Platman 1970 13 2 (0) 10 2.7 (0) Not estimable

Total (95% CI) 13 10 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 7.3. Comparison 7 Lithium vs chlorpromazine, Outcome 3 Efficacy - response (categorical): ≥ 50%

reduction on BPRS from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 7 Lithium vs chlorpromazine

Outcome: 3 Efficacy - response (categorical): ≥ 50% reduction on BPRS from baseline to end of trial

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Spring 1970 6/7 3/5 100.0 % 4.00 [ 0.25, 63.95 ]

Total (95% CI) 7 5 100.0 % 4.00 [ 0.25, 63.95 ]

Total events: 6 (Lithium), 3 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.98 (P = 0.33)

Test for subgroup differences: Not applicable
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Analysis 7.4. Comparison 7 Lithium vs chlorpromazine, Outcome 4 Acceptability: total withdrawals.

Review: Lithium for acute mania

Comparison: 7 Lithium vs chlorpromazine

Outcome: 4 Acceptability: total withdrawals

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Withdrawal (quasi-randomised study removed)

Prien 1972 28/125 18/123 100.0 % 1.68 [ 0.88, 3.24 ]

Subtotal (95% CI) 125 123 100.0 % 1.68 [ 0.88, 3.24 ]

Total events: 28 (Lithium), 18 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.56 (P = 0.12)

2 Total Withdrawals

Prien 1972 28/125 18/123 96.8 % 1.68 [ 0.88, 3.24 ]

Spring 1970 2/9 0/5 3.2 % 3.67 [ 0.15, 92.65 ]

Subtotal (95% CI) 134 128 100.0 % 1.75 [ 0.92, 3.31 ]

Total events: 30 (Lithium), 18 (Chlorpromazine)

Heterogeneity: Chi2 = 0.21, df = 1 (P = 0.64); I2 =0.0%

Test for overall effect: Z = 1.71 (P = 0.086)

Test for subgroup differences: Chi2 = 0.01, df = 1 (P = 0.94), I2 =0.0%
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Analysis 8.1. Comparison 8 Lithium vs haloperidol, Outcome 1 Efficacy - response (continuous): change in

BPRS (total) from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 8 Lithium vs haloperidol

Outcome: 1 Efficacy - response (continuous): change in BPRS (total) from baseline to end of trial

Study or subgroup Lithium Haloperidol
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Sensitivity analysis - removal of Garfinek 1980

Segal 1998 15 -8.3 (1.8) 15 -10.3 (1.8) 47.4 % 2.00 [ 0.71, 3.29 ]

Shopsin 1975 18 0.99 (1.31) 18 1.24 (1.17) 52.6 % -0.25 [ -1.06, 0.56 ]

Subtotal (95% CI) 33 33 100.0 % 0.82 [ -1.38, 3.02 ]

Heterogeneity: Tau2 = 2.23; Chi2 = 8.39, df = 1 (P = 0.004); I2 =88%

Test for overall effect: Z = 0.73 (P = 0.47)

2 All data

Garfinkel 1980 7 1 (1.2) 7 12 (5) 27.5 % -11.00 [ -14.81, -7.19 ]

Segal 1998 15 -8.3 (1.8) 15 -10.3 (1.8) 35.8 % 2.00 [ 0.71, 3.29 ]

Shopsin 1975 18 0.99 (1.31) 18 1.24 (1.17) 36.7 % -0.25 [ -1.06, 0.56 ]

Subtotal (95% CI) 40 40 100.0 % -2.40 [ -6.31, 1.50 ]

Heterogeneity: Tau2 = 10.65; Chi2 = 41.65, df = 2 (P<0.00001); I2 =95%

Test for overall effect: Z = 1.21 (P = 0.23)

Test for subgroup differences: Chi2 = 1.98, df = 1 (P = 0.16), I2 =50%
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Analysis 8.2. Comparison 8 Lithium vs haloperidol, Outcome 2 Efficacy - response (continuous): CGI

change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 8 Lithium vs haloperidol

Outcome: 2 Efficacy - response (continuous): CGI change from baseline to end of trial

Study or subgroup Lithium Haloperidol
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Segal 1998 15 -1.3 (0) 15 -2 (0) Not estimable

Shopsin 1975 10 -1.7 (0) 10 -2 (0) Not estimable

Total (95% CI) 25 25 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 8.3. Comparison 8 Lithium vs haloperidol, Outcome 3 Acceptability: change in side effect scores

from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 8 Lithium vs haloperidol

Outcome: 3 Acceptability: change in side effect scores from baseline to end of trial

Study or subgroup Lithium Haloperidol
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Trivedi 1996 12 1.8 (2.1) 16 2 (2.9) 100.0 % -0.20 [ -2.05, 1.65 ]

Total (95% CI) 12 16 100.0 % -0.20 [ -2.05, 1.65 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.21 (P = 0.83)

Test for subgroup differences: Not applicable
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Analysis 8.4. Comparison 8 Lithium vs haloperidol, Outcome 4 Total withdrawal.

Review: Lithium for acute mania

Comparison: 8 Lithium vs haloperidol

Outcome: 4 Total withdrawal

Study or subgroup Lithium Haloperidol Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Segal 1998 1/15 3/15 100.0 % 0.29 [ 0.03, 3.12 ]

Total (95% CI) 15 15 100.0 % 0.29 [ 0.03, 3.12 ]

Total events: 1 (Lithium), 3 (Haloperidol)

Heterogeneity: not applicable

Test for overall effect: Z = 1.03 (P = 0.30)

Test for subgroup differences: Not applicable
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Analysis 8.5. Comparison 8 Lithium vs haloperidol, Outcome 5 Concomitant medication: use of

orphenadrine.

Review: Lithium for acute mania

Comparison: 8 Lithium vs haloperidol

Outcome: 5 Concomitant medication: use of orphenadrine

Study or subgroup Lithium Haloperidol Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Segal 1998 0/15 6/15 100.0 % 0.05 [ 0.00, 0.94 ]

Total (95% CI) 15 15 100.0 % 0.05 [ 0.00, 0.94 ]

Total events: 0 (Lithium), 6 (Haloperidol)

Heterogeneity: not applicable

Test for overall effect: Z = 2.00 (P = 0.045)

Test for subgroup differences: Not applicable
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Analysis 8.6. Comparison 8 Lithium vs haloperidol, Outcome 6 Concomitant medication: mean total

lorazepam (mg).

Review: Lithium for acute mania

Comparison: 8 Lithium vs haloperidol

Outcome: 6 Concomitant medication: mean total lorazepam (mg)

Study or subgroup Lithium Haloperidol
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Segal 1998 15 53.1 (0) 15 58.5 (0) Not estimable

Total (95% CI) 15 15 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 9.1. Comparison 9 Lithium vs zuclopenthixol, Outcome 1 Efficacy - response (categorical): BMRS

change ≥ 50% from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 9 Lithium vs zuclopenthixol

Outcome: 1 Efficacy - response (categorical): BMRS change ≥ 50% from baseline to end of trial

Study or subgroup Lithium Zuclopenthixol Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Gouliaev 1996 8/15 6/13 100.0 % 1.33 [ 0.30, 5.91 ]

Total (95% CI) 15 13 100.0 % 1.33 [ 0.30, 5.91 ]

Total events: 8 (Lithium), 6 (Zuclopenthixol)

Heterogeneity: not applicable

Test for overall effect: Z = 0.38 (P = 0.70)

Test for subgroup differences: Not applicable
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Analysis 9.2. Comparison 9 Lithium vs zuclopenthixol, Outcome 2 Total withdrawal.

Review: Lithium for acute mania

Comparison: 9 Lithium vs zuclopenthixol

Outcome: 2 Total withdrawal

Study or subgroup Lithium Zuclopenthixol Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Gouliaev 1996 6/15 6/13 100.0 % 0.78 [ 0.17, 3.49 ]

Total (95% CI) 15 13 100.0 % 0.78 [ 0.17, 3.49 ]

Total events: 6 (Lithium), 6 (Zuclopenthixol)

Heterogeneity: not applicable

Test for overall effect: Z = 0.33 (P = 0.74)

Test for subgroup differences: Not applicable
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Analysis 9.3. Comparison 9 Lithium vs zuclopenthixol, Outcome 3 Mean dose (mg) of extra clonazepam.

Review: Lithium for acute mania

Comparison: 9 Lithium vs zuclopenthixol

Outcome: 3 Mean dose (mg) of extra clonazepam

Study or subgroup Lithium Zuclopenthixol
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Gouliaev 1996 15 2.8 (0) 13 4 (0) Not estimable

Total (95% CI) 15 13 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable

-100 -50 0 50 100

Favours lithium Favours zuclopenthixol

266Lithium for acute mania (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 9.4. Comparison 9 Lithium vs zuclopenthixol, Outcome 4 Adverse event rating scale psychic.

Review: Lithium for acute mania

Comparison: 9 Lithium vs zuclopenthixol

Outcome: 4 Adverse event rating scale psychic

Study or subgroup Lithium Zuclopenthixol
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Gouliaev 1996 15 0.2 (0) 13 0.3 (0) Not estimable

Total (95% CI) 15 13 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 9.5. Comparison 9 Lithium vs zuclopenthixol, Outcome 5 Adverse event rating scale neurological.

Review: Lithium for acute mania

Comparison: 9 Lithium vs zuclopenthixol

Outcome: 5 Adverse event rating scale neurological

Study or subgroup Lithium Zuclopenthixol
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Gouliaev 1996 15 0.3 (0) 13 1.8 (0) Not estimable

Total (95% CI) 15 13 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 9.6. Comparison 9 Lithium vs zuclopenthixol, Outcome 6 Adverse event rating scale autonomic.

Review: Lithium for acute mania

Comparison: 9 Lithium vs zuclopenthixol

Outcome: 6 Adverse event rating scale autonomic

Study or subgroup Lithium Zuclopenthixol
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Gouliaev 1996 15 1.7 (0) 13 1 (0) Not estimable

Total (95% CI) 15 13 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 9.7. Comparison 9 Lithium vs zuclopenthixol, Outcome 7 Adverse event rating scale other.

Review: Lithium for acute mania

Comparison: 9 Lithium vs zuclopenthixol

Outcome: 7 Adverse event rating scale other

Study or subgroup Lithium Zuclopenthixol
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Gouliaev 1996 15 0.2 (0) 13 0.2 (0) Not estimable

Total (95% CI) 15 13 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 10.1. Comparison 10 Lithium vs risperidone, Outcome 1 Efficacy - response (continuous):

YMRS/MRS change at the end of the study.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 1 Efficacy - response (continuous): YMRS/MRS change at the end of the study

Study or subgroup Lithium Risperidone
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Barekatain 2005 16 -14.4 (3.8) 16 -21.4 (8) 22.5 % 7.00 [ 2.66, 11.34 ]

Geller 2012 90 -18.2 (10.2) 89 -27 (8.4) 56.5 % 8.80 [ 6.06, 11.54 ]

Segal 1998 15 -12.7 (3.8) 15 -16.2 (8) 21.1 % 3.50 [ -0.98, 7.98 ]

Total (95% CI) 121 120 100.0 % 7.28 [ 5.22, 9.34 ]

Heterogeneity: Chi2 = 3.93, df = 2 (P = 0.14); I2 =49%

Test for overall effect: Z = 6.94 (P < 0.00001)

Test for subgroup differences: Not applicable

-10 -5 0 5 10

Favours lithium Favours risperidone

269Lithium for acute mania (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 10.2. Comparison 10 Lithium vs risperidone, Outcome 2 Efficacy - remission (categorical): YMRS <

12/ absence of DSM-IV mania by end of trial.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 2 Efficacy - remission (categorical): YMRS < 12/ absence of DSM-IV mania by end of trial

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Barekatain 2005 12/16 6/16 46.0 % 5.00 [ 1.10, 22.82 ]

Geller 2012 37/90 56/89 54.0 % 0.41 [ 0.23, 0.75 ]

Total (95% CI) 106 105 100.0 % 1.30 [ 0.11, 14.95 ]

Total events: 49 (Lithium), 62 (Risperidone)

Heterogeneity: Tau2 = 2.79; Chi2 = 9.03, df = 1 (P = 0.003); I2 =89%

Test for overall effect: Z = 0.21 (P = 0.84)

Test for subgroup differences: Not applicable
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Analysis 10.3. Comparison 10 Lithium vs risperidone, Outcome 3 Efficacy - response (continuous): CGI

change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 3 Efficacy - response (continuous): CGI change from baseline to end of trial

Study or subgroup Lithium Risperidone
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Segal 1998 15 -1.3 (1) 15 -2.1 (1) 50.9 % 0.80 [ 0.08, 1.52 ]

Barekatain 2005 16 -1.6 (1.1) 16 -2.6 (1) 49.1 % 1.00 [ 0.27, 1.73 ]

Total (95% CI) 31 31 100.0 % 0.90 [ 0.39, 1.41 ]

Heterogeneity: Chi2 = 0.15, df = 1 (P = 0.70); I2 =0.0%

Test for overall effect: Z = 3.45 (P = 0.00056)

Test for subgroup differences: Not applicable
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Analysis 10.4. Comparison 10 Lithium vs risperidone, Outcome 4 Drowsiness/ somnolence.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 4 Drowsiness/ somnolence

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Barekatain 2005 6/23 6/23 12.1 % 1.00 [ 0.27, 3.73 ]

Geller 2012 22/84 45/89 87.9 % 0.35 [ 0.18, 0.66 ]

Total (95% CI) 107 112 100.0 % 0.43 [ 0.24, 0.75 ]

Total events: 28 (Lithium), 51 (Risperidone)

Heterogeneity: Chi2 = 2.01, df = 1 (P = 0.16); I2 =50%

Test for overall effect: Z = 2.94 (P = 0.0033)

Test for subgroup differences: Not applicable
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Analysis 10.5. Comparison 10 Lithium vs risperidone, Outcome 5 Diarrhoea.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 5 Diarrhoea

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Barekatain 2005 2/23 1/23 34.5 % 2.10 [ 0.18, 24.87 ]

Geller 2012 9/84 2/89 65.5 % 5.22 [ 1.09, 24.92 ]

Total (95% CI) 107 112 100.0 % 4.14 [ 1.12, 15.26 ]

Total events: 11 (Lithium), 3 (Risperidone)

Heterogeneity: Chi2 = 0.38, df = 1 (P = 0.54); I2 =0.0%

Test for overall effect: Z = 2.14 (P = 0.033)

Test for subgroup differences: Not applicable
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Analysis 10.6. Comparison 10 Lithium vs risperidone, Outcome 6 Nausea.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 6 Nausea

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Barekatain 2005 6/23 4/23 24.0 % 1.68 [ 0.40, 6.97 ]

Geller 2012 30/84 15/89 76.0 % 2.74 [ 1.34, 5.59 ]

Total (95% CI) 107 112 100.0 % 2.49 [ 1.32, 4.69 ]

Total events: 36 (Lithium), 19 (Risperidone)

Heterogeneity: Chi2 = 0.37, df = 1 (P = 0.55); I2 =0.0%

Test for overall effect: Z = 2.81 (P = 0.0050)

Test for subgroup differences: Not applicable
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Analysis 10.7. Comparison 10 Lithium vs risperidone, Outcome 7 Drowsiness/ somnolence.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 7 Drowsiness/ somnolence

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Barekatain 2005 6/23 6/23 100.0 % 1.00 [ 0.27, 3.73 ]

Total (95% CI) 23 23 100.0 % 1.00 [ 0.27, 3.73 ]

Total events: 6 (Lithium), 6 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

Test for subgroup differences: Not applicable
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Analysis 10.8. Comparison 10 Lithium vs risperidone, Outcome 8 Total withdrawal.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 8 Total withdrawal

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Barekatain 2005 7/23 7/23 29.9 % 1.00 [ 0.28, 3.51 ]

Geller 2012 29/90 14/89 58.6 % 2.55 [ 1.24, 5.24 ]

Segal 1998 1/15 2/15 11.5 % 0.46 [ 0.04, 5.75 ]

Total (95% CI) 128 127 100.0 % 1.85 [ 1.02, 3.34 ]

Total events: 37 (Lithium), 23 (Risperidone)

Heterogeneity: Chi2 = 2.83, df = 2 (P = 0.24); I2 =29%

Test for overall effect: Z = 2.02 (P = 0.043)

Test for subgroup differences: Not applicable
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Analysis 10.9. Comparison 10 Lithium vs risperidone, Outcome 9 Vomiting.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 9 Vomiting

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Barekatain 2005 3/23 2/23 24.6 % 1.58 [ 0.24, 10.44 ]

Geller 2012 18/84 7/89 75.4 % 3.19 [ 1.26, 8.11 ]

Total (95% CI) 107 112 100.0 % 2.80 [ 1.22, 6.42 ]

Total events: 21 (Lithium), 9 (Risperidone)

Heterogeneity: Chi2 = 0.43, df = 1 (P = 0.51); I2 =0.0%

Test for overall effect: Z = 2.43 (P = 0.015)

Test for subgroup differences: Not applicable
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Analysis 10.10. Comparison 10 Lithium vs risperidone, Outcome 10 Withdrawal due to adverse effects.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 10 Withdrawal due to adverse effects

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Geller 2012 8/90 3/89 100.0 % 2.80 [ 0.72, 10.91 ]

Total (95% CI) 90 89 100.0 % 2.80 [ 0.72, 10.91 ]

Total events: 8 (Lithium), 3 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 1.48 (P = 0.14)

Test for subgroup differences: Not applicable
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Analysis 10.11. Comparison 10 Lithium vs risperidone, Outcome 11 CGI-BP-IM response.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 11 CGI-BP-IM response

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Geller 2012 32/90 61/89 100.0 % 0.25 [ 0.14, 0.47 ]

Total (95% CI) 90 89 100.0 % 0.25 [ 0.14, 0.47 ]

Total events: 32 (Lithium), 61 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 4.33 (P = 0.000015)

Test for subgroup differences: Not applicable
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Analysis 10.12. Comparison 10 Lithium vs risperidone, Outcome 12 Appetite increase.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 12 Appetite increase

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Geller 2012 42/84 68/89 100.0 % 0.31 [ 0.16, 0.59 ]

Total (95% CI) 84 89 100.0 % 0.31 [ 0.16, 0.59 ]

Total events: 42 (Lithium), 68 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 3.54 (P = 0.00039)

Test for subgroup differences: Not applicable
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Analysis 10.13. Comparison 10 Lithium vs risperidone, Outcome 13 Constipation.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 13 Constipation

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Geller 2012 3/84 7/89 100.0 % 0.43 [ 0.11, 1.74 ]

Total (95% CI) 84 89 100.0 % 0.43 [ 0.11, 1.74 ]

Total events: 3 (Lithium), 7 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 1.18 (P = 0.24)

Test for subgroup differences: Not applicable
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Analysis 10.14. Comparison 10 Lithium vs risperidone, Outcome 14 Frequent urination.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 14 Frequent urination

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Barekatain 2005 1/23 0/23 10.1 % 3.13 [ 0.12, 81.00 ]

Geller 2012 24/84 6/89 89.9 % 5.53 [ 2.13, 14.37 ]

Total (95% CI) 107 112 100.0 % 5.29 [ 2.12, 13.21 ]

Total events: 25 (Lithium), 6 (Risperidone)

Heterogeneity: Chi2 = 0.11, df = 1 (P = 0.74); I2 =0.0%

Test for overall effect: Z = 3.57 (P = 0.00036)

Test for subgroup differences: Not applicable
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Analysis 10.15. Comparison 10 Lithium vs risperidone, Outcome 15 Weight gain.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 15 Weight gain

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Geller 2012 58/84 85/89 100.0 % 0.10 [ 0.03, 0.32 ]

Total (95% CI) 84 89 100.0 % 0.10 [ 0.03, 0.32 ]

Total events: 58 (Lithium), 85 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 4.00 (P = 0.000063)

Test for subgroup differences: Not applicable
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Analysis 10.16. Comparison 10 Lithium vs risperidone, Outcome 16 Dry mouth.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 16 Dry mouth

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Geller 2012 18/84 9/89 100.0 % 2.42 [ 1.02, 5.75 ]

Total (95% CI) 84 89 100.0 % 2.42 [ 1.02, 5.75 ]

Total events: 18 (Lithium), 9 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 2.01 (P = 0.045)

Test for subgroup differences: Not applicable
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Analysis 10.17. Comparison 10 Lithium vs risperidone, Outcome 17 Abdominal Pain.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 17 Abdominal Pain

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Geller 2012 34/84 13/89 100.0 % 3.98 [ 1.91, 8.27 ]

Total (95% CI) 84 89 100.0 % 3.98 [ 1.91, 8.27 ]

Total events: 34 (Lithium), 13 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 3.70 (P = 0.00022)

Test for subgroup differences: Not applicable
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Analysis 10.18. Comparison 10 Lithium vs risperidone, Outcome 18 Concomitant medication: mean total

lorazepam (mg).

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 18 Concomitant medication: mean total lorazepam (mg)

Study or subgroup Lithium Risperidone
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Segal 1998 15 53.1 (0) 15 47.7 (0) Not estimable

Total (95% CI) 15 15 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 10.19. Comparison 10 Lithium vs risperidone, Outcome 19 Concomitant medication: use of

orphenadrine.

Review: Lithium for acute mania

Comparison: 10 Lithium vs risperidone

Outcome: 19 Concomitant medication: use of orphenadrine

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Segal 1998 0/15 2/15 100.0 % 0.17 [ 0.01, 3.96 ]

Total (95% CI) 15 15 100.0 % 0.17 [ 0.01, 3.96 ]

Total events: 0 (Lithium), 2 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 1.10 (P = 0.27)

Test for subgroup differences: Not applicable
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Analysis 11.1. Comparison 11 Lithium vs aripiprazole, Outcome 1 Efficacy - response (continuous): YMRS

change by ≥ 50% at end of trial.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 1 Efficacy - response (continuous): YMRS change by ≥ 50% at end of trial

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 71/155 72/154 100.0 % 0.96 [ 0.62, 1.51 ]

Total (95% CI) 155 154 100.0 % 0.96 [ 0.62, 1.51 ]

Total events: 71 (Lithium), 72 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 0.17 (P = 0.87)

Test for subgroup differences: Not applicable
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Analysis 11.2. Comparison 11 Lithium vs aripiprazole, Outcome 2 Efficacy - response (continuous): CGI BP

change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 2 Efficacy - response (continuous): CGI BP change from baseline to end of trial

Study or subgroup Lithium Aripiprazole
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Keck 2009 155 -1.3 (0.1) 154 -1.5 (0.1) 100.0 % 0.20 [ 0.18, 0.22 ]

Total (95% CI) 155 154 100.0 % 0.20 [ 0.18, 0.22 ]

Heterogeneity: not applicable

Test for overall effect: Z = 17.58 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 11.3. Comparison 11 Lithium vs aripiprazole, Outcome 3 Efficacy - remission (categorical): YMRS

< 12 at end of trial.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 3 Efficacy - remission (categorical): YMRS < 12 at end of trial

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 62/155 62/154 100.0 % 0.99 [ 0.63, 1.56 ]

Total (95% CI) 155 154 100.0 % 0.99 [ 0.63, 1.56 ]

Total events: 62 (Lithium), 62 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 0.05 (P = 0.96)

Test for subgroup differences: Not applicable
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Analysis 11.4. Comparison 11 Lithium vs aripiprazole, Outcome 4 PANSS change from baseline to end of

trial.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 4 PANSS change from baseline to end of trial

Study or subgroup Lithium Aripiprazole
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Keck 2009 138 -7 (1.4) 130 -9.5 (1.4) 100.0 % 2.50 [ 2.16, 2.84 ]

Total (95% CI) 138 130 100.0 % 2.50 [ 2.16, 2.84 ]

Heterogeneity: not applicable

Test for overall effect: Z = 14.61 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 11.5. Comparison 11 Lithium vs aripiprazole, Outcome 5 Total withdrawal.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 5 Total withdrawal

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 82/160 82/155 100.0 % 0.94 [ 0.60, 1.46 ]

Total (95% CI) 160 155 100.0 % 0.94 [ 0.60, 1.46 ]

Total events: 82 (Lithium), 82 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 0.29 (P = 0.77)

Test for subgroup differences: Not applicable
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Analysis 11.6. Comparison 11 Lithium vs aripiprazole, Outcome 6 CGI-BP severity of illness score change

from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 6 CGI-BP severity of illness score change from baseline to end of trial

Study or subgroup Lithium Aripiprazole
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Keck 2009 154 -1.1 (0.1) 153 -1.4 (0.1) 100.0 % 0.30 [ 0.28, 0.32 ]

Total (95% CI) 154 153 100.0 % 0.30 [ 0.28, 0.32 ]

Heterogeneity: not applicable

Test for overall effect: Z = 26.28 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 11.7. Comparison 11 Lithium vs aripiprazole, Outcome 7 MADRS change from baseline to end of

trial.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 7 MADRS change from baseline to end of trial

Study or subgroup Lithium Aripiprazole
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Keck 2009 155 -1.1 (0.6) 154 -2.1 (0.6) 100.0 % 1.00 [ 0.87, 1.13 ]

Total (95% CI) 155 154 100.0 % 1.00 [ 0.87, 1.13 ]

Heterogeneity: not applicable

Test for overall effect: Z = 14.65 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 11.8. Comparison 11 Lithium vs aripiprazole, Outcome 8 CGI BP depression change from baseline

to end of trial.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 8 CGI BP depression change from baseline to end of trial

Study or subgroup Lithium Aripiprazole
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Keck 2009 154 -0.2 (0.1) 153 -0.3 (0.1) 100.0 % 0.10 [ 0.08, 0.12 ]

Total (95% CI) 154 153 100.0 % 0.10 [ 0.08, 0.12 ]

Heterogeneity: not applicable

Test for overall effect: Z = 8.76 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 11.9. Comparison 11 Lithium vs aripiprazole, Outcome 9 Weight.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 9 Weight

Study or subgroup Lithium Aripiprazole
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Keck 2009 159 0.04 (0.47) 154 0.82 (0.48) 100.0 % -0.78 [ -0.89, -0.67 ]

Total (95% CI) 159 154 100.0 % -0.78 [ -0.89, -0.67 ]

Heterogeneity: not applicable

Test for overall effect: Z = 14.52 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 11.10. Comparison 11 Lithium vs aripiprazole, Outcome 10 Akathisia.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 10 Akathisia

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 8/159 17/154 100.0 % 0.43 [ 0.18, 1.02 ]

Total (95% CI) 159 154 100.0 % 0.43 [ 0.18, 1.02 ]

Total events: 8 (Lithium), 17 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 1.91 (P = 0.056)

Test for subgroup differences: Not applicable
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Analysis 11.11. Comparison 11 Lithium vs aripiprazole, Outcome 11 Constipation.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 11 Constipation

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 17/159 16/154 100.0 % 1.03 [ 0.50, 2.13 ]

Total (95% CI) 159 154 100.0 % 1.03 [ 0.50, 2.13 ]

Total events: 17 (Lithium), 16 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 0.09 (P = 0.93)

Test for subgroup differences: Not applicable
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Analysis 11.12. Comparison 11 Lithium vs aripiprazole, Outcome 12 Headache.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 12 Headache

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 32/159 36/154 100.0 % 0.83 [ 0.48, 1.41 ]

Total (95% CI) 159 154 100.0 % 0.83 [ 0.48, 1.41 ]

Total events: 32 (Lithium), 36 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

Test for subgroup differences: Not applicable
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Analysis 11.13. Comparison 11 Lithium vs aripiprazole, Outcome 13 Nausea.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 13 Nausea

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 37/159 35/154 100.0 % 1.03 [ 0.61, 1.75 ]

Total (95% CI) 159 154 100.0 % 1.03 [ 0.61, 1.75 ]

Total events: 37 (Lithium), 35 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 0.11 (P = 0.91)

Test for subgroup differences: Not applicable
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Analysis 11.14. Comparison 11 Lithium vs aripiprazole, Outcome 14 Somnolence/ sedation.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 14 Somnolence/ sedation

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 11/159 18/154 100.0 % 0.56 [ 0.26, 1.23 ]

Total (95% CI) 159 154 100.0 % 0.56 [ 0.26, 1.23 ]

Total events: 11 (Lithium), 18 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 1.44 (P = 0.15)

Test for subgroup differences: Not applicable
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Analysis 11.15. Comparison 11 Lithium vs aripiprazole, Outcome 15 Tremor.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 15 Tremor

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 16/159 11/154 100.0 % 1.45 [ 0.65, 3.24 ]

Total (95% CI) 159 154 100.0 % 1.45 [ 0.65, 3.24 ]

Total events: 16 (Lithium), 11 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 0.92 (P = 0.36)

Test for subgroup differences: Not applicable
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Analysis 11.16. Comparison 11 Lithium vs aripiprazole, Outcome 16 EPSE.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 16 EPSE

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 24/159 35/154 100.0 % 0.60 [ 0.34, 1.07 ]

Total (95% CI) 159 154 100.0 % 0.60 [ 0.34, 1.07 ]

Total events: 24 (Lithium), 35 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 1.72 (P = 0.086)

Test for subgroup differences: Not applicable
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Analysis 11.17. Comparison 11 Lithium vs aripiprazole, Outcome 17 Clinically relevant (> 7%) weight gain.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 17 Clinically relevant (> 7%) weight gain

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 2/91 1/93 100.0 % 2.07 [ 0.18, 23.21 ]

Total (95% CI) 91 93 100.0 % 2.07 [ 0.18, 23.21 ]

Total events: 2 (Lithium), 1 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 0.59 (P = 0.56)

Test for subgroup differences: Not applicable
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Analysis 11.18. Comparison 11 Lithium vs aripiprazole, Outcome 18 Simpson Angus scale EPS LOCF.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 18 Simpson Angus scale EPS LOCF

Study or subgroup Lithium Aripiprazole
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Keck 2009 159 0.11 (0.15) 154 0.62 (0.16) 100.0 % -0.51 [ -0.54, -0.48 ]

Total (95% CI) 159 154 100.0 % -0.51 [ -0.54, -0.48 ]

Heterogeneity: not applicable

Test for overall effect: Z = 29.07 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 11.19. Comparison 11 Lithium vs aripiprazole, Outcome 19 BARS score.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 19 BARS score

Study or subgroup Lithium Aripiprazole
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Keck 2009 159 0.04 (0.06) 154 0.21 (0.06) 100.0 % -0.17 [ -0.18, -0.16 ]

Total (95% CI) 159 154 100.0 % -0.17 [ -0.18, -0.16 ]

Heterogeneity: not applicable

Test for overall effect: Z = 25.06 (P < 0.00001)

Test for subgroup differences: Not applicable

-100 -50 0 50 100

Favours lithium Favours aripiprazole

288Lithium for acute mania (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 11.20. Comparison 11 Lithium vs aripiprazole, Outcome 20 Withdrawal due to lack of efficacy.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 20 Withdrawal due to lack of efficacy

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 26/160 9/155 100.0 % 3.15 [ 1.42, 6.96 ]

Total (95% CI) 160 155 100.0 % 3.15 [ 1.42, 6.96 ]

Total events: 26 (Lithium), 9 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 2.83 (P = 0.0046)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours lithium Favours aripiprazole

Analysis 11.21. Comparison 11 Lithium vs aripiprazole, Outcome 21 Withdrawal due to adverse events.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 21 Withdrawal due to adverse events

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 20/160 23/155 100.0 % 0.82 [ 0.43, 1.56 ]

Total (95% CI) 160 155 100.0 % 0.82 [ 0.43, 1.56 ]

Total events: 20 (Lithium), 23 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 0.60 (P = 0.55)

Test for subgroup differences: Not applicable
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Analysis 11.22. Comparison 11 Lithium vs aripiprazole, Outcome 22 Concomitant use of anxiolytics.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 22 Concomitant use of anxiolytics

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 142/160 142/155 100.0 % 0.72 [ 0.34, 1.53 ]

Total (95% CI) 160 155 100.0 % 0.72 [ 0.34, 1.53 ]

Total events: 142 (Lithium), 142 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 0.85 (P = 0.40)

Test for subgroup differences: Not applicable
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Analysis 11.23. Comparison 11 Lithium vs aripiprazole, Outcome 23 Concomitant use of

analgesics/antipyretics.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 23 Concomitant use of analgesics/antipyretics

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 107/160 102/155 100.0 % 1.05 [ 0.66, 1.67 ]

Total (95% CI) 160 155 100.0 % 1.05 [ 0.66, 1.67 ]

Total events: 107 (Lithium), 102 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 0.20 (P = 0.84)

Test for subgroup differences: Not applicable
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Analysis 11.24. Comparison 11 Lithium vs aripiprazole, Outcome 24 Concomitant use of anticholinergics.

Review: Lithium for acute mania

Comparison: 11 Lithium vs aripiprazole

Outcome: 24 Concomitant use of anticholinergics

Study or subgroup Lithium Aripiprazole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Keck 2009 12/160 30/155 100.0 % 0.34 [ 0.17, 0.69 ]

Total (95% CI) 160 155 100.0 % 0.34 [ 0.17, 0.69 ]

Total events: 12 (Lithium), 30 (Aripiprazole)

Heterogeneity: not applicable

Test for overall effect: Z = 2.99 (P = 0.0028)

Test for subgroup differences: Not applicable
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Analysis 12.1. Comparison 12 Lithium vs topiramate, Outcome 1 Efficacy - response (categorical): YMRS

change ≥ 50% from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 12 Lithium vs topiramate

Outcome: 1 Efficacy - response (categorical): YMRS change ≥ 50% from baseline to end of trial

Study or subgroup Lithium Topiramate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kushner 2006 104/227 117/433 100.0 % 2.28 [ 1.63, 3.20 ]

Total (95% CI) 227 433 100.0 % 2.28 [ 1.63, 3.20 ]

Total events: 104 (Lithium), 117 (Topiramate)

Heterogeneity: not applicable

Test for overall effect: Z = 4.81 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 12.2. Comparison 12 Lithium vs topiramate, Outcome 2 Efficacy - remission (categorical): YMRS

≤ 12 at end of trial.

Review: Lithium for acute mania

Comparison: 12 Lithium vs topiramate

Outcome: 2 Efficacy - remission (categorical): YMRS ≤ 12 at end of trial

Study or subgroup Lithium Topiramate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kushner 2006 94/227 104/433 100.0 % 2.24 [ 1.58, 3.15 ]

Total (95% CI) 227 433 100.0 % 2.24 [ 1.58, 3.15 ]

Total events: 94 (Lithium), 104 (Topiramate)

Heterogeneity: not applicable

Test for overall effect: Z = 4.58 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 12.3. Comparison 12 Lithium vs topiramate, Outcome 3 Treatment emergent depression.

Review: Lithium for acute mania

Comparison: 12 Lithium vs topiramate

Outcome: 3 Treatment emergent depression

Study or subgroup Lithium Topiramate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kushner 2006 16/227 61/656 100.0 % 0.74 [ 0.42, 1.31 ]

Total (95% CI) 227 656 100.0 % 0.74 [ 0.42, 1.31 ]

Total events: 16 (Lithium), 61 (Topiramate)

Heterogeneity: not applicable

Test for overall effect: Z = 1.03 (P = 0.30)

Test for subgroup differences: Not applicable
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Analysis 12.4. Comparison 12 Lithium vs topiramate, Outcome 4 DSM-IV responders at day 21.

Review: Lithium for acute mania

Comparison: 12 Lithium vs topiramate

Outcome: 4 DSM-IV responders at day 21

Study or subgroup Lithium Topiramate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kushner 2006 84/227 106/433 100.0 % 1.81 [ 1.28, 2.56 ]

Total (95% CI) 227 433 100.0 % 1.81 [ 1.28, 2.56 ]

Total events: 84 (Lithium), 106 (Topiramate)

Heterogeneity: not applicable

Test for overall effect: Z = 3.36 (P = 0.00079)

Test for subgroup differences: Not applicable
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Analysis 12.5. Comparison 12 Lithium vs topiramate, Outcome 5 Mania exacerbation ≥ YMRS 10%.

Review: Lithium for acute mania

Comparison: 12 Lithium vs topiramate

Outcome: 5 Mania exacerbation ≥ YMRS 10%

Study or subgroup Lithium Topiramate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kushner 2006 23/227 78/433 100.0 % 0.51 [ 0.31, 0.84 ]

Total (95% CI) 227 433 100.0 % 0.51 [ 0.31, 0.84 ]

Total events: 23 (Lithium), 78 (Topiramate)

Heterogeneity: not applicable

Test for overall effect: Z = 2.64 (P = 0.0084)

Test for subgroup differences: Not applicable
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Analysis 12.6. Comparison 12 Lithium vs topiramate, Outcome 6 Suicidal ideation.

Review: Lithium for acute mania

Comparison: 12 Lithium vs topiramate

Outcome: 6 Suicidal ideation

Study or subgroup Lithium Topiramate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kushner 2006 0/227 4/656 100.0 % 0.32 [ 0.02, 5.94 ]

Total (95% CI) 227 656 100.0 % 0.32 [ 0.02, 5.94 ]

Total events: 0 (Lithium), 4 (Topiramate)

Heterogeneity: not applicable

Test for overall effect: Z = 0.77 (P = 0.44)

Test for subgroup differences: Not applicable
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Analysis 12.7. Comparison 12 Lithium vs topiramate, Outcome 7 Suicide attempt.

Review: Lithium for acute mania

Comparison: 12 Lithium vs topiramate

Outcome: 7 Suicide attempt

Study or subgroup Lithium Topiramate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kushner 2006 0/227 2/656 100.0 % 0.58 [ 0.03, 12.03 ]

Total (95% CI) 227 656 100.0 % 0.58 [ 0.03, 12.03 ]

Total events: 0 (Lithium), 2 (Topiramate)

Heterogeneity: not applicable

Test for overall effect: Z = 0.36 (P = 0.72)

Test for subgroup differences: Not applicable
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Analysis 13.1. Comparison 13 Lithium vs clonazepam, Outcome 1 Efficacy - response (continuous): change

in CGI score from baseline to end of study.

Review: Lithium for acute mania

Comparison: 13 Lithium vs clonazepam

Outcome: 1 Efficacy - response (continuous): change in CGI score from baseline to end of study

Study or subgroup Lithium Clonazepam
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Chouinard 1983 5 4.4 (2.2) 6 4 (1.4) 22.4 % 0.40 [ -1.83, 2.63 ]

Clark 1996 15 2.07 (1.67) 15 2.71 (1.68) 77.6 % -0.64 [ -1.84, 0.56 ]

Total (95% CI) 20 21 100.0 % -0.41 [ -1.46, 0.65 ]

Heterogeneity: Chi2 = 0.65, df = 1 (P = 0.42); I2 =0.0%

Test for overall effect: Z = 0.76 (P = 0.45)

Test for subgroup differences: Not applicable
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Analysis 13.2. Comparison 13 Lithium vs clonazepam, Outcome 2 Efficacy - response (continuous): change

in CGI score from baseline to end of study [double blind only].

Review: Lithium for acute mania

Comparison: 13 Lithium vs clonazepam

Outcome: 2 Efficacy - response (continuous): change in CGI score from baseline to end of study [double blind only]

Study or subgroup Lithium Clonazepam
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Chouinard 1983 5 4.4 (2.2) 6 4 (1.4) 0.40 [ -1.83, 2.63 ]

Test for subgroup differences: Not applicable
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Analysis 13.3. Comparison 13 Lithium vs clonazepam, Outcome 3 Change in mania rating from baseline to

end of trial.

Review: Lithium for acute mania

Comparison: 13 Lithium vs clonazepam

Outcome: 3 Change in mania rating from baseline to end of trial

Study or subgroup Lithium Clonazepam
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Clark 1996 15 9.8 (10.22) 15 11.5 (10.5) 100.0 % -1.70 [ -9.12, 5.72 ]

Total (95% CI) 15 15 100.0 % -1.70 [ -9.12, 5.72 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.45 (P = 0.65)

Test for subgroup differences: Not applicable
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Analysis 13.4. Comparison 13 Lithium vs clonazepam, Outcome 4 Change in BPRS from baseline to end of

trial.

Review: Lithium for acute mania

Comparison: 13 Lithium vs clonazepam

Outcome: 4 Change in BPRS from baseline to end of trial

Study or subgroup Lithium Clonazepam
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Day 3

Clark 1996 15 13.33 (7.5) 15 17.73 (8.4) 100.0 % -4.40 [ -10.10, 1.30 ]

Subtotal (95% CI) 15 15 100.0 % -4.40 [ -10.10, 1.30 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.51 (P = 0.13)

2 Day 28

Clark 1996 15 6.27 (7.52) 15 7.79 (6.89) 100.0 % -1.52 [ -6.68, 3.64 ]

Subtotal (95% CI) 15 15 100.0 % -1.52 [ -6.68, 3.64 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.58 (P = 0.56)

Test for subgroup differences: Chi2 = 0.54, df = 1 (P = 0.46), I2 =0.0%
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Analysis 13.5. Comparison 13 Lithium vs clonazepam, Outcome 5 Change in IMPS from baseline to end of

trial.

Review: Lithium for acute mania

Comparison: 13 Lithium vs clonazepam

Outcome: 5 Change in IMPS from baseline to end of trial

Study or subgroup Lithium Clonazepam
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Motor activity

Chouinard 1983 5 2.8 (1.4) 6 1.8 (0.9) 28.5 % 1.00 [ -0.42, 2.42 ]

Subtotal (95% CI) 5 6 28.5 % 1.00 [ -0.42, 2.42 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.38 (P = 0.17)

2 Elevated mood

Chouinard 1983 5 3.2 (1.7) 6 3.3 (1.4) 16.6 % -0.10 [ -1.96, 1.76 ]

Subtotal (95% CI) 5 6 16.6 % -0.10 [ -1.96, 1.76 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.11 (P = 0.92)

3 Pressure of speech

Chouinard 1983 5 2.9 (1.6) 6 2.3 (1.2) 20.0 % 0.60 [ -1.10, 2.30 ]

Subtotal (95% CI) 5 6 20.0 % 0.60 [ -1.10, 2.30 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

4 Logorrhoea

Chouinard 1983 5 2.9 (1.5) 6 2.2 (1.3) 20.6 % 0.70 [ -0.98, 2.38 ]

Subtotal (95% CI) 5 6 20.6 % 0.70 [ -0.98, 2.38 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.82 (P = 0.41)

5 Insight

Chouinard 1983 5 3.4 (1.6) 6 2.5 (1.8) 14.3 % 0.90 [ -1.11, 2.91 ]

Subtotal (95% CI) 5 6 14.3 % 0.90 [ -1.11, 2.91 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.88 (P = 0.38)

Total (95% CI) 25 30 100.0 % 0.66 [ -0.10, 1.42 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.92, df = 4 (P = 0.92); I2 =0.0%

Test for overall effect: Z = 1.71 (P = 0.088)

Test for subgroup differences: Chi2 = 0.92, df = 4 (P = 0.92), I2 =0.0%
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Analysis 13.6. Comparison 13 Lithium vs clonazepam, Outcome 6 Change in GAF from baseline to end of

trial.

Review: Lithium for acute mania

Comparison: 13 Lithium vs clonazepam

Outcome: 6 Change in GAF from baseline to end of trial

Study or subgroup Lithium Clonazepam
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Clark 1996 15 44 (24) 15 54.29 (20.56) 100.0 % -10.29 [ -26.28, 5.70 ]

Total (95% CI) 15 15 100.0 % -10.29 [ -26.28, 5.70 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.26 (P = 0.21)

Test for subgroup differences: Not applicable
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Analysis 13.7. Comparison 13 Lithium vs clonazepam, Outcome 7 Simpson Angus scale change from

baseline to end of trial.

Review: Lithium for acute mania

Comparison: 13 Lithium vs clonazepam

Outcome: 7 Simpson Angus scale change from baseline to end of trial

Study or subgroup Lithium Clonazepam
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Clark 1996 15 0.4 (0.91) 15 0.57 (0.94) 100.0 % -0.17 [ -0.83, 0.49 ]

Total (95% CI) 15 15 100.0 % -0.17 [ -0.83, 0.49 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.50 (P = 0.61)

Test for subgroup differences: Not applicable
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Analysis 13.8. Comparison 13 Lithium vs clonazepam, Outcome 8 Use of rescue medications (haloperidol).

Review: Lithium for acute mania

Comparison: 13 Lithium vs clonazepam

Outcome: 8 Use of rescue medications (haloperidol)

Study or subgroup Lithium Clonazepam Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Chouinard 1983 4/5 3/6 100.0 % 4.00 [ 0.27, 60.32 ]

Total (95% CI) 5 6 100.0 % 4.00 [ 0.27, 60.32 ]

Total events: 4 (Lithium), 3 (Clonazepam)

Heterogeneity: not applicable

Test for overall effect: Z = 1.00 (P = 0.32)

Test for subgroup differences: Not applicable
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Analysis 14.1. Comparison 14 Lithium vs ECT, Outcome 1 Efficacy - response (continuous): MRS mean

change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 14 Lithium vs ECT

Outcome: 1 Efficacy - response (continuous): MRS mean change from baseline to end of trial

Study or subgroup Lithium ECT
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Small 1988 17 -16.4 (0) 17 -18.5 (0) Not estimable

Total (95% CI) 17 17 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 14.2. Comparison 14 Lithium vs ECT, Outcome 2 Efficacy - response (continuous): BPRS mean

change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 14 Lithium vs ECT

Outcome: 2 Efficacy - response (continuous): BPRS mean change from baseline to end of trial

Study or subgroup Lithium ECT
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Small 1988 17 -14.5 (0) 17 -23.5 (0) Not estimable

Total (95% CI) 17 17 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 14.3. Comparison 14 Lithium vs ECT, Outcome 3 Efficacy - response (continuous): CGI mean

change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 14 Lithium vs ECT

Outcome: 3 Efficacy - response (continuous): CGI mean change from baseline to end of trial

Study or subgroup Lithium ECT
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Small 1988 17 -2.2 (0) 17 -3.3 (0) Not estimable

Total (95% CI) 17 17 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 14.4. Comparison 14 Lithium vs ECT, Outcome 4 Efficacy - response (continuous): GAS mean

change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 14 Lithium vs ECT

Outcome: 4 Efficacy - response (continuous): GAS mean change from baseline to end of trial

Study or subgroup Lithium ECT
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Small 1988 17 30.2 (0) 17 46.2 (0) Not estimable

Total (95% CI) 17 17 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 14.5. Comparison 14 Lithium vs ECT, Outcome 5 Efficacy - response (continuous): Hamilton

Depression Scale mean change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 14 Lithium vs ECT

Outcome: 5 Efficacy - response (continuous): Hamilton Depression Scale mean change from baseline to end of trial

Study or subgroup Lithium ECT
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Small 1988 17 -1.7 (0) 17 -7.5 (0) Not estimable

Total (95% CI) 17 17 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 15.1. Comparison 15 Lithium vs all antimanic agents, Outcome 1 Efficacy - response (categorical):

YMRS/MRS/BPRS change by ≥ 50% at end of trial.

Review: Lithium for acute mania

Comparison: 15 Lithium vs all antimanic agents

Outcome: 1 Efficacy - response (categorical): YMRS/MRS/BPRS change by ≥ 50% at end of trial

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Astra Zeneca 2009 137/173 120/176 7.6 % 1.78 [ 1.09, 2.88 ]

Bowden 1994 18/36 33/69 5.6 % 1.09 [ 0.49, 2.44 ]

Bowden 1994 18/36 17/74 5.4 % 3.35 [ 1.44, 7.83 ]

Bowden 2005 45/98 18/97 6.6 % 3.73 [ 1.95, 7.12 ]

Bowden 2005 45/84 52/97 7.0 % 1.00 [ 0.56, 1.79 ]

Bowden 2010 73/135 66/122 7.6 % 1.00 [ 0.61, 1.63 ]

Findling 2015 14/53 4/28 3.6 % 2.15 [ 0.63, 7.31 ]

Freeman 1992 12/13 9/14 1.4 % 6.67 [ 0.66, 67.46 ]

Gouliaev 1996 8/15 6/13 2.8 % 1.33 [ 0.30, 5.91 ]

Ichim 2000 9/15 8/15 2.9 % 1.31 [ 0.31, 5.58 ]

Keck 2009 71/155 72/154 7.9 % 0.96 [ 0.62, 1.51 ]

Keck 2009 71/155 56/163 7.9 % 1.62 [ 1.03, 2.54 ]

Kowatch 2000 5/13 8/15 2.7 % 0.55 [ 0.12, 2.47 ]

Kushner 2006 104/227 117/433 8.6 % 2.28 [ 1.63, 3.20 ]

Kushner 2006 104/227 120/427 8.6 % 2.16 [ 1.55, 3.03 ]

Li 2008 46/77 60/77 6.2 % 0.42 [ 0.21, 0.85 ]

Niufan 2008 52/71 60/69 5.2 % 0.41 [ 0.17, 0.99 ]

Shafti 2010 3/20 5/20 2.5 % 0.53 [ 0.11, 2.60 ]

Total (95% CI) 1603 2063 100.0 % 1.36 [ 1.01, 1.83 ]

Total events: 835 (Lithium), 831 (Placebo)

Heterogeneity: Tau2 = 0.23; Chi2 = 57.21, df = 17 (P<0.00001); I2 =70%

Test for overall effect: Z = 2.06 (P = 0.040)

Test for subgroup differences: Not applicable
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Analysis 15.2. Comparison 15 Lithium vs all antimanic agents, Outcome 2 Efficacy - response (continuous):

YMRS/BPRS change from baseline to end of trial.

Review: Lithium for acute mania

Comparison: 15 Lithium vs all antimanic agents

Outcome: 2 Efficacy - response (continuous): YMRS/BPRS change from baseline to end of trial

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Astra Zeneca 2009 173 -22.8 (0.706) 176 -20.1 (0.711) 11.9 % -2.70 [ -2.85, -2.55 ]

Banga 2003 15 -23.55 (1.33) 15 -23.8 (1.13) 11.1 % 0.25 [ -0.63, 1.13 ]

Barekatain 2005 16 -14.4 (3.8) 16 -21.4 (8) 4.4 % 7.00 [ 2.66, 11.34 ]

Bowden 1994 14 -1 (0) 25 -10.8 (0) Not estimable

Bowden 1994 16 -15.3 (0) 28 -7.4 (0) Not estimable

Bowden 2005 98 -20.76 (0) 107 -20.28 (0) Not estimable

Bowden 2005 98 -15.2 (0) 97 -6.71 (0) Not estimable

Bowden 2010 135 -15.8 (5.3) 122 -17.3 (9.4) 9.0 % 1.50 [ -0.39, 3.39 ]

Findling 2015 53 -12.2 (0) 28 -7.2 (0) Not estimable

Garfinkel 1980 7 1 (1.2) 7 12 (5) 5.2 % -11.00 [ -14.81, -7.19 ]

Hirschfeld 1999 19 -6.1 (0) 20 -10.3 (0) Not estimable

Keck 2009 155 -12 (0.8) 155 -9 (0.8) 11.9 % -3.00 [ -3.18, -2.82 ]

Kowatch 2000 13 9.46 (12.62) 15 14.53 (12.62) 1.3 % -5.07 [ -14.44, 4.30 ]

Lerer 1987 14 23 (15) 14 24 (17) 0.9 % -1.00 [ -12.88, 10.88 ]

Li 2008 77 -15.9 (12.18) 77 -18.2 (10.43) 5.5 % 2.30 [ -1.28, 5.88 ]

Prien 1972 125 1.165 (0.862) 123 1.21 (0.195) 11.9 % -0.05 [ -0.20, 0.11 ]

Segal 1998 15 -12.7 (3.8) 15 -16.2 (8) 4.2 % 3.50 [ -0.98, 7.98 ]

Segal 1998 15 -8.3 (1.8) 15 -10.3 (1.8) 10.4 % 2.00 [ 0.71, 3.29 ]

Shopsin 1975 18 0.99 (1.31) 18 1.24 (1.17) 11.2 % -0.25 [ -1.06, 0.56 ]

Small 1988 17 -16.4 (0) 17 -18.5 (0) Not estimable

Small 1991 24 30.9 (18) 24 22.4 (18) 1.2 % 8.50 [ -1.68, 18.68 ]

Total (95% CI) 1117 1114 100.0 % -0.30 [ -1.45, 0.85 ]

Heterogeneity: Tau2 = 2.89; Chi2 = 938.01, df = 13 (P<0.00001); I2 =99%

Test for overall effect: Z = 0.52 (P = 0.61)

Test for subgroup differences: Not applicable
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Analysis 15.3. Comparison 15 Lithium vs all antimanic agents, Outcome 3 Acceptability - total withdrawals.

Review: Lithium for acute mania

Comparison: 15 Lithium vs all antimanic agents

Outcome: 3 Acceptability - total withdrawals

Study or subgroup Lithium Anti-manic agent Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Astra Zeneca 2009 23/173 39/183 5.9 % 0.57 [ 0.32, 0.99 ]

Barekatain 2005 7/23 7/23 3.0 % 1.00 [ 0.28, 3.51 ]

Berk 1999 3/15 1/15 1.1 % 3.50 [ 0.32, 38.23 ]

Bowden 1994 22/36 47/74 4.6 % 0.90 [ 0.40, 2.05 ]

Bowden 1994 22/36 33/69 4.7 % 1.71 [ 0.76, 3.89 ]

Bowden 2005 31/98 35/107 5.8 % 0.95 [ 0.53, 1.71 ]

Bowden 2005 31/98 62/97 5.8 % 0.26 [ 0.14, 0.47 ]

Bowden 2010 41/138 42/130 6.2 % 0.89 [ 0.53, 1.49 ]

Findling 2015 16/53 7/28 3.7 % 1.30 [ 0.46, 3.66 ]

Freeman 1992 3/13 2/14 1.6 % 1.80 [ 0.25, 12.99 ]

GlaxoSmithKline 2005 21/78 37/74 5.4 % 0.37 [ 0.19, 0.72 ]

GlaxoSmithKline 2005 21/78 31/77 5.4 % 0.55 [ 0.28, 1.08 ]

GlaxoSmithKline 2008 20/36 32/85 4.8 % 2.07 [ 0.94, 4.56 ]

GlaxoSmithKline 2008 20/36 34/95 4.8 % 2.24 [ 1.03, 4.89 ]

Gouliaev 1996 6/15 6/13 2.4 % 0.78 [ 0.17, 3.49 ]

Hirschfeld 1999 9/19 7/20 2.9 % 1.67 [ 0.46, 6.05 ]

Ichim 2000 3/15 2/15 1.6 % 1.63 [ 0.23, 11.46 ]

Keck 2009 82/160 82/155 6.6 % 0.94 [ 0.60, 1.46 ]

Keck 2009 82/160 87/165 6.6 % 0.94 [ 0.61, 1.46 ]

Lerer 1987 1/15 5/19 1.2 % 0.20 [ 0.02, 1.94 ]

Li 2008 15/77 4/77 3.3 % 4.42 [ 1.39, 14.00 ]

Niufan 2008 15/71 6/69 3.8 % 2.81 [ 1.02, 7.74 ]

Prien 1972 28/125 18/123 5.5 % 1.68 [ 0.88, 3.24 ]

Segal 1998 1/15 2/15 1.0 % 0.46 [ 0.04, 5.75 ]
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(. . . Continued)
Study or subgroup Lithium Anti-manic agent Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Shafti 2010 3/20 2/20 1.6 % 1.59 [ 0.24, 10.70 ]

Spring 1970 2/9 0/5 0.7 % 3.67 [ 0.15, 92.65 ]

Total (95% CI) 1612 1767 100.0 % 1.03 [ 0.79, 1.36 ]

Total events: 528 (Lithium), 630 (Anti-manic agent)

Heterogeneity: Tau2 = 0.25; Chi2 = 62.10, df = 25 (P = 0.00005); I2 =60%

Test for overall effect: Z = 0.24 (P = 0.81)

Test for subgroup differences: Not applicable
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Analysis 16.1. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 1 Clinically significant increases in TSH.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 1 Clinically significant increases in TSH

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 14/89 1/87 100.0 % 16.05 [ 2.06, 124.98 ]

Findling 2015 0/53 0/28 Not estimable

Total (95% CI) 142 115 100.0 % 16.05 [ 2.06, 124.98 ]

Total events: 14 (Lithium), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 2.65 (P = 0.0080)

Test for subgroup differences: Not applicable
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Analysis 16.2. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 2 Any serious adverse event.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 2 Any serious adverse event

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 4/173 8/183 46.7 % 0.52 [ 0.15, 1.75 ]

Findling 2015 5/53 2/28 14.6 % 1.35 [ 0.25, 7.47 ]

GlaxoSmithKline 2005 5/78 5/77 28.9 % 0.99 [ 0.27, 3.55 ]

GlaxoSmithKline 2008 1/36 3/95 9.8 % 0.88 [ 0.09, 8.71 ]

Total (95% CI) 340 383 100.0 % 0.81 [ 0.39, 1.67 ]

Total events: 15 (Lithium), 18 (Placebo)

Heterogeneity: Chi2 = 0.96, df = 3 (P = 0.81); I2 =0.0%

Test for overall effect: Z = 0.57 (P = 0.57)

Test for subgroup differences: Not applicable
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Analysis 16.3. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 3 Attempted suicide.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 3 Attempted suicide

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 0/78 1/77 100.0 % 0.32 [ 0.01, 8.10 ]

Kushner 2006 0/227 0/429 Not estimable

Total (95% CI) 305 506 100.0 % 0.32 [ 0.01, 8.10 ]

Total events: 0 (Lithium), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

Test for subgroup differences: Not applicable
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Analysis 16.4. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 4 Accidental injury.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 4 Accidental injury

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 3/36 8/95 67.6 % 0.99 [ 0.25, 3.95 ]

GlaxoSmithKline 2005 3/78 2/77 32.4 % 1.50 [ 0.24, 9.24 ]

Total (95% CI) 114 172 100.0 % 1.15 [ 0.39, 3.42 ]

Total events: 6 (Lithium), 10 (Placebo)

Heterogeneity: Chi2 = 0.13, df = 1 (P = 0.72); I2 =0.0%

Test for overall effect: Z = 0.26 (P = 0.80)

Test for subgroup differences: Not applicable
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Analysis 16.5. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 5 Any adverse event.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 5 Any adverse event

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Bowden 1994 33/36 58/74 19.6 % 3.03 [ 0.82, 11.19 ]

GlaxoSmithKline 2005 37/78 41/77 47.0 % 0.79 [ 0.42, 1.49 ]

GlaxoSmithKline 2008 27/36 70/95 33.4 % 1.07 [ 0.44, 2.59 ]

Total (95% CI) 150 246 100.0 % 1.14 [ 0.59, 2.21 ]

Total events: 97 (Lithium), 169 (Placebo)

Heterogeneity: Tau2 = 0.14; Chi2 = 3.33, df = 2 (P = 0.19); I2 =40%

Test for overall effect: Z = 0.39 (P = 0.70)

Test for subgroup differences: Not applicable
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Analysis 16.6. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 6 Anorexia.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 6 Anorexia

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 9/98 4/97 75.5 % 2.35 [ 0.70, 7.91 ]

Findling 2015 5/53 1/28 24.5 % 2.81 [ 0.31, 25.34 ]

Total (95% CI) 151 125 100.0 % 2.46 [ 0.85, 7.12 ]

Total events: 14 (Lithium), 5 (Placebo)

Heterogeneity: Chi2 = 0.02, df = 1 (P = 0.89); I2 =0.0%

Test for overall effect: Z = 1.67 (P = 0.096)

Test for subgroup differences: Not applicable
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Analysis 16.7. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 7 Infection.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 7 Infection

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 3/78 3/77 100.0 % 0.99 [ 0.19, 5.05 ]

Total (95% CI) 78 77 100.0 % 0.99 [ 0.19, 5.05 ]

Total events: 3 (Lithium), 3 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.02 (P = 0.99)

Test for subgroup differences: Not applicable
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Analysis 16.8. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 8 Weight loss.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 8 Weight loss

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 6/98 1/97 100.0 % 6.26 [ 0.74, 53.01 ]

Total (95% CI) 98 97 100.0 % 6.26 [ 0.74, 53.01 ]

Total events: 6 (Lithium), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.68 (P = 0.092)

Test for subgroup differences: Not applicable
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Analysis 16.9. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 9 Agitation.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 9 Agitation

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 1/78 6/77 100.0 % 0.15 [ 0.02, 1.31 ]

Total (95% CI) 78 77 100.0 % 0.15 [ 0.02, 1.31 ]

Total events: 1 (Lithium), 6 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.71 (P = 0.086)

Test for subgroup differences: Not applicable
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Analysis 16.10. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 10 Back pain.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 10 Back pain

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 0/36 5/95 100.0 % 0.23 [ 0.01, 4.18 ]

Total (95% CI) 36 95 100.0 % 0.23 [ 0.01, 4.18 ]

Total events: 0 (Lithium), 5 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.00 (P = 0.32)

Test for subgroup differences: Not applicable
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Analysis 16.11. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 11 Convulsions.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 11 Convulsions

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 1/36 0/95 100.0 % 8.07 [ 0.32, 202.74 ]

Total (95% CI) 36 95 100.0 % 8.07 [ 0.32, 202.74 ]

Total events: 1 (Lithium), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.27 (P = 0.20)

Test for subgroup differences: Not applicable
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Analysis 16.12. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 12 Dyspepsia.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 12 Dyspepsia

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 4/36 6/95 100.0 % 1.85 [ 0.49, 7.00 ]

Total (95% CI) 36 95 100.0 % 1.85 [ 0.49, 7.00 ]

Total events: 4 (Lithium), 6 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.91 (P = 0.36)

Test for subgroup differences: Not applicable
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Analysis 16.13. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 13 AIMS score.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 13 AIMS score

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Keck 2009 159 -0.02 (0.09) 164 0.1 (0.09) 100.0 % -0.12 [ -0.14, -0.10 ]

Total (95% CI) 159 164 100.0 % -0.12 [ -0.14, -0.10 ]

Heterogeneity: not applicable

Test for overall effect: Z = 11.98 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 16.14. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 14 Emotional lability.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 14 Emotional lability

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 0/78 1/77 100.0 % 0.32 [ 0.01, 8.10 ]

Total (95% CI) 78 77 100.0 % 0.32 [ 0.01, 8.10 ]

Total events: 0 (Lithium), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

Test for subgroup differences: Not applicable
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Analysis 16.15. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 15 Influenza.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 15 Influenza

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 3/78 3/77 100.0 % 0.99 [ 0.19, 5.05 ]

Total (95% CI) 78 77 100.0 % 0.99 [ 0.19, 5.05 ]

Total events: 3 (Lithium), 3 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.02 (P = 0.99)

Test for subgroup differences: Not applicable
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Analysis 16.16. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 16 Psychotic disorder.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 16 Psychotic disorder

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 3/78 2/77 100.0 % 1.50 [ 0.24, 9.24 ]

Total (95% CI) 78 77 100.0 % 1.50 [ 0.24, 9.24 ]

Total events: 3 (Lithium), 2 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.44 (P = 0.66)

Test for subgroup differences: Not applicable
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Analysis 16.17. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 17 Suicidal ideation.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 17 Suicidal ideation

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kushner 2006 0/227 3/429 100.0 % 0.27 [ 0.01, 5.21 ]

Total (95% CI) 227 429 100.0 % 0.27 [ 0.01, 5.21 ]

Total events: 0 (Lithium), 3 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.87 (P = 0.38)

Test for subgroup differences: Not applicable
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Analysis 16.18. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 18 Simpson Angus scale EPS LOCF.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 18 Simpson Angus scale EPS LOCF

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Keck 2009 159 0.11 (0.15) 164 0.15 (0.15) 100.0 % -0.04 [ -0.07, -0.01 ]

Total (95% CI) 159 164 100.0 % -0.04 [ -0.07, -0.01 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.40 (P = 0.017)

Test for subgroup differences: Not applicable
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Analysis 16.19. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 19 Motor dysfunction.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 19 Motor dysfunction

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 1/78 3/77 100.0 % 0.32 [ 0.03, 3.15 ]

Total (95% CI) 78 77 100.0 % 0.32 [ 0.03, 3.15 ]

Total events: 1 (Lithium), 3 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.98 (P = 0.33)

Test for subgroup differences: Not applicable
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Analysis 16.20. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 20 Leukopenia.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 20 Leukopenia

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 0/36 1/95 100.0 % 0.86 [ 0.03, 21.67 ]

Total (95% CI) 36 95 100.0 % 0.86 [ 0.03, 21.67 ]

Total events: 0 (Lithium), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.09 (P = 0.93)

Test for subgroup differences: Not applicable
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Analysis 16.21. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 21 Aggression/ hostility.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 21 Aggression/ hostility

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 0/173 1/183 100.0 % 0.35 [ 0.01, 8.67 ]

Total (95% CI) 173 183 100.0 % 0.35 [ 0.01, 8.67 ]

Total events: 0 (Lithium), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.64 (P = 0.52)

Test for subgroup differences: Not applicable
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Analysis 16.22. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 22 BARS score.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 22 BARS score

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Keck 2009 159 0.04 (0.06) 164 0.04 (0.06) 100.0 % 0.0 [ -0.01, 0.01 ]

Total (95% CI) 159 164 100.0 % 0.0 [ -0.01, 0.01 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

Test for subgroup differences: Not applicable
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Analysis 16.23. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 23 Gastroenteritis.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 23 Gastroenteritis

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 1/173 0/183 100.0 % 3.19 [ 0.13, 78.87 ]

Total (95% CI) 173 183 100.0 % 3.19 [ 0.13, 78.87 ]

Total events: 1 (Lithium), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.71 (P = 0.48)

Test for subgroup differences: Not applicable
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Analysis 16.24. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 24 Increased appetite.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 24 Increased appetite

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 4/173 1/183 100.0 % 4.31 [ 0.48, 38.93 ]

Total (95% CI) 173 183 100.0 % 4.31 [ 0.48, 38.93 ]

Total events: 4 (Lithium), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.30 (P = 0.19)

Test for subgroup differences: Not applicable
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Analysis 16.25. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 25 Hyperprolactinaemia > 20 mcg for men and > 30 mcg in women.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 25 Hyperprolactinaemia > 20 mcg for men and > 30 mcg in women

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 7/55 6/47 100.0 % 1.00 [ 0.31, 3.20 ]

Total (95% CI) 55 47 100.0 % 1.00 [ 0.31, 3.20 ]

Total events: 7 (Lithium), 6 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.01 (P = 1.0)

Test for subgroup differences: Not applicable
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Analysis 16.26. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 26 Change in thyrotropin in mIU/L.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 26 Change in thyrotropin in mIU/L

Study or subgroup Lithium Placebo
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Findling 2015 53 3 (3.1) 28 -0.1 (1.7) 100.0 % 3.10 [ 2.05, 4.15 ]

Total (95% CI) 53 28 100.0 % 3.10 [ 2.05, 4.15 ]

Heterogeneity: not applicable

Test for overall effect: Z = 5.81 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 16.27. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 27 Arthralgia.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 27 Arthralgia

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 1/36 2/95 100.0 % 1.33 [ 0.12, 15.12 ]

Total (95% CI) 36 95 100.0 % 1.33 [ 0.12, 15.12 ]

Total events: 1 (Lithium), 2 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.23 (P = 0.82)

Test for subgroup differences: Not applicable
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Analysis 16.28. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 28 Dysarthria.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 28 Dysarthria

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Astra Zeneca 2009 4/173 2/183 100.0 % 2.14 [ 0.39, 11.85 ]

Total (95% CI) 173 183 100.0 % 2.14 [ 0.39, 11.85 ]

Total events: 4 (Lithium), 2 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.87 (P = 0.38)

Test for subgroup differences: Not applicable
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Analysis 16.29. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 29 Twitching.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 29 Twitching

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 1994 3/36 0/69 100.0 % 14.52 [ 0.73, 289.29 ]

Total (95% CI) 36 69 100.0 % 14.52 [ 0.73, 289.29 ]

Total events: 3 (Lithium), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.75 (P = 0.080)

Test for subgroup differences: Not applicable
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Analysis 16.30. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 30 Exacerbation of cough.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 30 Exacerbation of cough

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 1/36 0/95 100.0 % 8.07 [ 0.32, 202.74 ]

Total (95% CI) 36 95 100.0 % 8.07 [ 0.32, 202.74 ]

Total events: 1 (Lithium), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.27 (P = 0.20)

Test for subgroup differences: Not applicable
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Analysis 16.31. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 31 Rhinitis.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 31 Rhinitis

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 5/36 0/95 100.0 % 33.35 [ 1.79, 620.15 ]

Total (95% CI) 36 95 100.0 % 33.35 [ 1.79, 620.15 ]

Total events: 5 (Lithium), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 2.35 (P = 0.019)

Test for subgroup differences: Not applicable
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Analysis 16.32. Comparison 16 Appendix 1: lithium vs placebo - single trial data and less common adverse

events, Outcome 32 Pruritus.

Review: Lithium for acute mania

Comparison: 16 Appendix 1: lithium vs placebo - single trial data and less common adverse events

Outcome: 32 Pruritus

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 2/36 7/95 100.0 % 0.74 [ 0.15, 3.74 ]

Total (95% CI) 36 95 100.0 % 0.74 [ 0.15, 3.74 ]

Total events: 2 (Lithium), 7 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.36 (P = 0.72)

Test for subgroup differences: Not applicable
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Analysis 17.1. Comparison 17 Appendix 2: lithium vs valproate - single trial data and less common adverse

events, Outcome 1 Change in weight (in kg).

Review: Lithium for acute mania

Comparison: 17 Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome: 1 Change in weight (in kg)

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bowden 2010 130 0.2 (3.3) 138 1.1 (2.9) 100.0 % -0.90 [ -1.65, -0.15 ]

Total (95% CI) 130 138 100.0 % -0.90 [ -1.65, -0.15 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.37 (P = 0.018)

Test for subgroup differences: Not applicable
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Analysis 17.2. Comparison 17 Appendix 2: lithium vs valproate - single trial data and less common adverse

events, Outcome 2 Weight gain greater than 7%.

Review: Lithium for acute mania

Comparison: 17 Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome: 2 Weight gain greater than 7%

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Geller 2012 58/84 71/97 100.0 % 0.82 [ 0.43, 1.56 ]

Total (95% CI) 84 97 100.0 % 0.82 [ 0.43, 1.56 ]

Total events: 58 (Lithium), 71 (Valproate)

Heterogeneity: not applicable

Test for overall effect: Z = 0.61 (P = 0.54)

Test for subgroup differences: Not applicable
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Analysis 17.3. Comparison 17 Appendix 2: lithium vs valproate - single trial data and less common adverse

events, Outcome 3 Change in aspartate aminotransferase IU/L.

Review: Lithium for acute mania

Comparison: 17 Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome: 3 Change in aspartate aminotransferase IU/L

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bowden 2010 130 -4.1 (19.8) 138 1 (20.9) 100.0 % -5.10 [ -9.97, -0.23 ]

Total (95% CI) 130 138 100.0 % -5.10 [ -9.97, -0.23 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.05 (P = 0.040)

Test for subgroup differences: Not applicable
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Analysis 17.4. Comparison 17 Appendix 2: lithium vs valproate - single trial data and less common adverse

events, Outcome 4 Change in alanine aminotransferase IU/L.

Review: Lithium for acute mania

Comparison: 17 Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome: 4 Change in alanine aminotransferase IU/L

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bowden 2010 130 -2.7 (19.1) 138 0.2 (28.6) 100.0 % -2.90 [ -8.69, 2.89 ]

Total (95% CI) 130 138 100.0 % -2.90 [ -8.69, 2.89 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.98 (P = 0.33)

Test for subgroup differences: Not applicable
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Analysis 17.5. Comparison 17 Appendix 2: lithium vs valproate - single trial data and less common adverse

events, Outcome 5 Change in platelet count (x10ˆ9/L).

Review: Lithium for acute mania

Comparison: 17 Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome: 5 Change in platelet count (x10ˆ9/L)

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bowden 2010 130 15 (63) 138 -33 (77) 100.0 % 48.00 [ 31.20, 64.80 ]

Total (95% CI) 130 138 100.0 % 48.00 [ 31.20, 64.80 ]

Heterogeneity: not applicable

Test for overall effect: Z = 5.60 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 17.6. Comparison 17 Appendix 2: lithium vs valproate - single trial data and less common adverse

events, Outcome 6 Fatigue.

Review: Lithium for acute mania

Comparison: 17 Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome: 6 Fatigue

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Geller 2012 25/84 27/97 100.0 % 1.10 [ 0.58, 2.09 ]

Total (95% CI) 84 97 100.0 % 1.10 [ 0.58, 2.09 ]

Total events: 25 (Lithium), 27 (Valproate)

Heterogeneity: not applicable

Test for overall effect: Z = 0.29 (P = 0.78)

Test for subgroup differences: Not applicable
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Analysis 17.7. Comparison 17 Appendix 2: lithium vs valproate - single trial data and less common adverse

events, Outcome 7 Constipation.

Review: Lithium for acute mania

Comparison: 17 Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome: 7 Constipation

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2010 7/138 0/130 100.0 % 14.89 [ 0.84, 263.32 ]

Total (95% CI) 138 130 100.0 % 14.89 [ 0.84, 263.32 ]

Total events: 7 (Lithium), 0 (Valproate)

Heterogeneity: not applicable

Test for overall effect: Z = 1.84 (P = 0.065)

Test for subgroup differences: Not applicable
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Analysis 17.8. Comparison 17 Appendix 2: lithium vs valproate - single trial data and less common adverse

events, Outcome 8 Change in creatinine mcmol/L.

Review: Lithium for acute mania

Comparison: 17 Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome: 8 Change in creatinine mcmol/L

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bowden 2010 130 3.7 (11.5) 138 0.1 (13.8) 100.0 % 3.60 [ 0.57, 6.63 ]

Total (95% CI) 130 138 100.0 % 3.60 [ 0.57, 6.63 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.33 (P = 0.020)

Test for subgroup differences: Not applicable
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Analysis 17.9. Comparison 17 Appendix 2: lithium vs valproate - single trial data and less common adverse

events, Outcome 9 Thyroid function.

Review: Lithium for acute mania

Comparison: 17 Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome: 9 Thyroid function

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Change in TSH in mUI/L

Bowden 2010 130 0.86 (1.72) 138 0.38 (1.49) 93.7 % 0.48 [ 0.09, 0.87 ]

Subtotal (95% CI) 130 138 93.7 % 0.48 [ 0.09, 0.87 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.44 (P = 0.015)

2 Change in T4 in pmol/L

Bowden 2010 130 -1.4 (20.1) 138 0.5 (21.5) 0.6 % -1.90 [ -6.88, 3.08 ]

Subtotal (95% CI) 130 138 0.6 % -1.90 [ -6.88, 3.08 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.75 (P = 0.45)

3 Change in T3 in pmol/L

Bowden 2010 130 0.74 (9.02) 138 -0.03 (1.11) 5.7 % 0.77 [ -0.79, 2.33 ]

Subtotal (95% CI) 130 138 5.7 % 0.77 [ -0.79, 2.33 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.97 (P = 0.33)

Total (95% CI) 390 414 100.0 % 0.48 [ 0.11, 0.86 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.01, df = 2 (P = 0.60); I2 =0.0%

Test for overall effect: Z = 2.53 (P = 0.011)

Test for subgroup differences: Chi2 = 1.01, df = 2 (P = 0.60), I2 =0.0%
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Analysis 17.10. Comparison 17 Appendix 2: lithium vs valproate - single trial data and less common adverse

events, Outcome 10 Change in glucose in mmol/L.

Review: Lithium for acute mania

Comparison: 17 Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome: 10 Change in glucose in mmol/L

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bowden 2010 130 0.1 (1.97) 138 -0.16 (1.15) 100.0 % 0.26 [ -0.13, 0.65 ]

Total (95% CI) 130 138 100.0 % 0.26 [ -0.13, 0.65 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.31 (P = 0.19)

Test for subgroup differences: Not applicable
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Analysis 17.11. Comparison 17 Appendix 2: lithium vs valproate - single trial data and less common adverse

events, Outcome 11 Change in cholesterol in mmol/L.

Review: Lithium for acute mania

Comparison: 17 Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome: 11 Change in cholesterol in mmol/L

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bowden 2010 130 -0.08 (1.05) 138 -0.13 (1.07) 100.0 % 0.05 [ -0.20, 0.30 ]

Total (95% CI) 130 138 100.0 % 0.05 [ -0.20, 0.30 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.39 (P = 0.70)

Test for subgroup differences: Not applicable
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Analysis 17.12. Comparison 17 Appendix 2: lithium vs valproate - single trial data and less common adverse

events, Outcome 12 Change in triglycerides in mmol/L.

Review: Lithium for acute mania

Comparison: 17 Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome: 12 Change in triglycerides in mmol/L

Study or subgroup Lithium Valproate
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bowden 2010 130 0.13 (1.22) 138 0.04 (0.9) 100.0 % 0.09 [ -0.17, 0.35 ]

Total (95% CI) 130 138 100.0 % 0.09 [ -0.17, 0.35 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.68 (P = 0.49)

Test for subgroup differences: Not applicable
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Analysis 17.13. Comparison 17 Appendix 2: lithium vs valproate - single trial data and less common adverse

events, Outcome 13 Somnolence.

Review: Lithium for acute mania

Comparison: 17 Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome: 13 Somnolence

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 1994 7/36 13/69 43.6 % 1.04 [ 0.37, 2.89 ]

Bowden 2010 4/138 6/130 36.5 % 0.62 [ 0.17, 2.24 ]

Kowatch 2000 0/14 3/15 19.9 % 0.12 [ 0.01, 2.62 ]

Total (95% CI) 188 214 100.0 % 0.70 [ 0.33, 1.50 ]

Total events: 11 (Lithium), 22 (Valproate)

Heterogeneity: Chi2 = 1.85, df = 2 (P = 0.40); I2 =0.0%

Test for overall effect: Z = 0.91 (P = 0.36)

Test for subgroup differences: Not applicable
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Analysis 17.14. Comparison 17 Appendix 2: lithium vs valproate - single trial data and less common adverse

events, Outcome 14 Constipation.

Review: Lithium for acute mania

Comparison: 17 Appendix 2: lithium vs valproate - single trial data and less common adverse events

Outcome: 14 Constipation

Study or subgroup Lithium Valproate Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2010 7/138 0/130 100.0 % 14.89 [ 0.84, 263.32 ]

Total (95% CI) 138 130 100.0 % 14.89 [ 0.84, 263.32 ]

Total events: 7 (Lithium), 0 (Valproate)

Heterogeneity: not applicable

Test for overall effect: Z = 1.84 (P = 0.065)

Test for subgroup differences: Not applicable
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Analysis 18.1. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse

events, Outcome 1 Clinically significant increases in TSH.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 1 Clinically significant increases in TSH

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 14/89 1/97 100.0 % 17.92 [ 2.30, 139.36 ]

Total (95% CI) 89 97 100.0 % 17.92 [ 2.30, 139.36 ]

Total events: 14 (Lithium), 1 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 2.76 (P = 0.0058)

Test for subgroup differences: Not applicable
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Analysis 18.2. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse

events, Outcome 2 Dry mouth.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 2 Dry mouth

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 6/98 26/107 100.0 % 0.20 [ 0.08, 0.52 ]

Total (95% CI) 98 107 100.0 % 0.20 [ 0.08, 0.52 ]

Total events: 6 (Lithium), 26 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 3.34 (P = 0.00085)

Test for subgroup differences: Not applicable
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Analysis 18.3. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse

events, Outcome 3 Somnolence.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 3 Somnolence

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 9/98 21/107 100.0 % 0.41 [ 0.18, 0.95 ]

Total (95% CI) 98 107 100.0 % 0.41 [ 0.18, 0.95 ]

Total events: 9 (Lithium), 21 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 2.07 (P = 0.039)

Test for subgroup differences: Not applicable
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Analysis 18.4. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse

events, Outcome 4 Akathisia.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 4 Akathisia

Study or subgroup Lithium Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 3/98 1/107 100.0 % 3.35 [ 0.34, 32.73 ]

Total (95% CI) 98 107 100.0 % 3.35 [ 0.34, 32.73 ]

Total events: 3 (Lithium), 1 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.04 (P = 0.30)

Test for subgroup differences: Not applicable
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Analysis 18.5. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse

events, Outcome 5 Insomnia.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 5 Insomnia

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 16/98 10/107 100.0 % 1.89 [ 0.81, 4.40 ]

Total (95% CI) 98 107 100.0 % 1.89 [ 0.81, 4.40 ]

Total events: 16 (Lithium), 10 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.48 (P = 0.14)

Test for subgroup differences: Not applicable
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Analysis 18.6. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse

events, Outcome 6 URTI.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 6 URTI

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 5/77 5/78 100.0 % 1.01 [ 0.28, 3.65 ]

Total (95% CI) 77 78 100.0 % 1.01 [ 0.28, 3.65 ]

Total events: 5 (Lithium), 5 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.02 (P = 0.98)

Test for subgroup differences: Not applicable
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Analysis 18.7. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse

events, Outcome 7 Headache.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 7 Headache

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 12/98 8/107 100.0 % 1.73 [ 0.67, 4.42 ]

Total (95% CI) 98 107 100.0 % 1.73 [ 0.67, 4.42 ]

Total events: 12 (Lithium), 8 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.14 (P = 0.25)

Test for subgroup differences: Not applicable
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Analysis 18.8. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse

events, Outcome 8 EPS.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 8 EPS

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 5/77 4/78 100.0 % 1.28 [ 0.33, 4.98 ]

Total (95% CI) 77 78 100.0 % 1.28 [ 0.33, 4.98 ]

Total events: 5 (Lithium), 4 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.36 (P = 0.72)

Test for subgroup differences: Not applicable
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Analysis 18.9. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse

events, Outcome 9 ECG changes.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 9 ECG changes

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 11/77 9/78 100.0 % 1.28 [ 0.50, 3.28 ]

Total (95% CI) 77 78 100.0 % 1.28 [ 0.50, 3.28 ]

Total events: 11 (Lithium), 9 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.51 (P = 0.61)

Test for subgroup differences: Not applicable
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Analysis 18.10. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 10 Asthenia.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 10 Asthenia

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 4/98 7/107 100.0 % 0.61 [ 0.17, 2.14 ]

Total (95% CI) 98 107 100.0 % 0.61 [ 0.17, 2.14 ]

Total events: 4 (Lithium), 7 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.77 (P = 0.44)

Test for subgroup differences: Not applicable
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Analysis 18.11. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 11 Constipation.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 11 Constipation

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 10/77 27/78 100.0 % 0.28 [ 0.13, 0.63 ]

Total (95% CI) 77 78 100.0 % 0.28 [ 0.13, 0.63 ]

Total events: 10 (Lithium), 27 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 3.06 (P = 0.0022)

Test for subgroup differences: Not applicable
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Analysis 18.12. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 12 Depression.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 12 Depression

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 1/98 6/107 92.1 % 0.17 [ 0.02, 1.47 ]

Li 2008 1/77 0/78 7.9 % 3.08 [ 0.12, 76.74 ]

Total (95% CI) 175 185 100.0 % 0.40 [ 0.09, 1.76 ]

Total events: 2 (Lithium), 6 (Quetiapine)

Heterogeneity: Chi2 = 2.13, df = 1 (P = 0.14); I2 =53%

Test for overall effect: Z = 1.21 (P = 0.23)

Test for subgroup differences: Not applicable
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Analysis 18.13. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 13 Cardiac disorders.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 13 Cardiac disorders

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 3/77 11/78 100.0 % 0.25 [ 0.07, 0.92 ]

Total (95% CI) 77 78 100.0 % 0.25 [ 0.07, 0.92 ]

Total events: 3 (Lithium), 11 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 2.08 (P = 0.038)

Test for subgroup differences: Not applicable
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Analysis 18.14. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 14 Weight loss.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 14 Weight loss

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 6/98 2/107 100.0 % 3.42 [ 0.67, 17.38 ]

Total (95% CI) 98 107 100.0 % 3.42 [ 0.67, 17.38 ]

Total events: 6 (Lithium), 2 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.48 (P = 0.14)

Test for subgroup differences: Not applicable
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Analysis 18.15. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 15 Anorexia.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 15 Anorexia

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 9/98 1/107 100.0 % 10.72 [ 1.33, 86.24 ]

Total (95% CI) 98 107 100.0 % 10.72 [ 1.33, 86.24 ]

Total events: 9 (Lithium), 1 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 2.23 (P = 0.026)

Test for subgroup differences: Not applicable
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Analysis 18.16. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 16 Bone marrow depression.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 16 Bone marrow depression

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 1/77 0/78 100.0 % 3.08 [ 0.12, 76.74 ]

Total (95% CI) 77 78 100.0 % 3.08 [ 0.12, 76.74 ]

Total events: 1 (Lithium), 0 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

Test for subgroup differences: Not applicable
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Analysis 18.17. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 17 Nausea.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 17 Nausea

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 6/98 1/107 100.0 % 6.91 [ 0.82, 58.48 ]

Total (95% CI) 98 107 100.0 % 6.91 [ 0.82, 58.48 ]

Total events: 6 (Lithium), 1 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.77 (P = 0.076)

Test for subgroup differences: Not applicable
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Analysis 18.18. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 18 Raised neutrophils > 10x109 /L.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 18 Raised neutrophils > 10x10
9

/L

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 4/77 0/78 100.0 % 9.61 [ 0.51, 181.64 ]

Total (95% CI) 77 78 100.0 % 9.61 [ 0.51, 181.64 ]

Total events: 4 (Lithium), 0 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.51 (P = 0.13)

Test for subgroup differences: Not applicable
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Analysis 18.19. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 19 Deranged LFTs > 3x normal range.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 19 Deranged LFTs > 3x normal range

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 2/77 5/78 100.0 % 0.39 [ 0.07, 2.07 ]

Total (95% CI) 77 78 100.0 % 0.39 [ 0.07, 2.07 ]

Total events: 2 (Lithium), 5 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.11 (P = 0.27)

Test for subgroup differences: Not applicable
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Analysis 18.20. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 20 Vomiting.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 20 Vomiting

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 6/98 1/107 100.0 % 6.91 [ 0.82, 58.48 ]

Total (95% CI) 98 107 100.0 % 6.91 [ 0.82, 58.48 ]

Total events: 6 (Lithium), 1 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.77 (P = 0.076)

Test for subgroup differences: Not applicable
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Analysis 18.21. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 21 High blood glucose.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 21 High blood glucose

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 3/77 3/78 100.0 % 1.01 [ 0.20, 5.18 ]

Total (95% CI) 77 78 100.0 % 1.01 [ 0.20, 5.18 ]

Total events: 3 (Lithium), 3 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.02 (P = 0.99)

Test for subgroup differences: Not applicable
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Analysis 18.22. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 22 Hyperprolactinaemia > 20mcg for men and > 30mcg in women.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 22 Hyperprolactinaemia > 20mcg for men and > 30mcg in women

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 7/55 6/53 100.0 % 1.14 [ 0.36, 3.65 ]

Total (95% CI) 55 53 100.0 % 1.14 [ 0.36, 3.65 ]

Total events: 7 (Lithium), 6 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.22 (P = 0.82)

Test for subgroup differences: Not applicable
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Analysis 18.23. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 23 GI disorder.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 23 GI disorder

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 29/77 36/78 100.0 % 0.70 [ 0.37, 1.34 ]

Total (95% CI) 77 78 100.0 % 0.70 [ 0.37, 1.34 ]

Total events: 29 (Lithium), 36 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.07 (P = 0.28)

Test for subgroup differences: Not applicable
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Analysis 18.24. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 24 Nervous system disorders.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 24 Nervous system disorders

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 14/77 16/78 100.0 % 0.86 [ 0.39, 1.91 ]

Total (95% CI) 77 78 100.0 % 0.86 [ 0.39, 1.91 ]

Total events: 14 (Lithium), 16 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.37 (P = 0.71)

Test for subgroup differences: Not applicable
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Analysis 18.25. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 25 Infections and infestations.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 25 Infections and infestations

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 16/77 12/78 100.0 % 1.44 [ 0.63, 3.29 ]

Total (95% CI) 77 78 100.0 % 1.44 [ 0.63, 3.29 ]

Total events: 16 (Lithium), 12 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.87 (P = 0.38)

Test for subgroup differences: Not applicable
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Analysis 18.26. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 26 Tremor.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 26 Tremor

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bowden 2005 18/98 6/107 100.0 % 3.79 [ 1.44, 9.99 ]

Total (95% CI) 98 107 100.0 % 3.79 [ 1.44, 9.99 ]

Total events: 18 (Lithium), 6 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 2.69 (P = 0.0071)

Test for subgroup differences: Not applicable
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Analysis 18.27. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 27 Respiratory, thoracic and mediastinal disorders.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 27 Respiratory, thoracic and mediastinal disorders

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 1/77 5/78 100.0 % 0.19 [ 0.02, 1.68 ]

Total (95% CI) 77 78 100.0 % 0.19 [ 0.02, 1.68 ]

Total events: 1 (Lithium), 5 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.49 (P = 0.14)

Test for subgroup differences: Not applicable
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Analysis 18.28. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 28 Skin and subcutaneous tissue disorders.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 28 Skin and subcutaneous tissue disorders

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 5/77 5/78 100.0 % 1.01 [ 0.28, 3.65 ]

Total (95% CI) 77 78 100.0 % 1.01 [ 0.28, 3.65 ]

Total events: 5 (Lithium), 5 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.02 (P = 0.98)

Test for subgroup differences: Not applicable
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Analysis 18.29. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 29 Eye disorders.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 29 Eye disorders

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 1/77 3/78 100.0 % 0.33 [ 0.03, 3.23 ]

Total (95% CI) 77 78 100.0 % 0.33 [ 0.03, 3.23 ]

Total events: 1 (Lithium), 3 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.95 (P = 0.34)

Test for subgroup differences: Not applicable
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Analysis 18.30. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 30 Psychiatric disorders.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 30 Psychiatric disorders

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 5/77 3/78 100.0 % 1.74 [ 0.40, 7.53 ]

Total (95% CI) 77 78 100.0 % 1.74 [ 0.40, 7.53 ]

Total events: 5 (Lithium), 3 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.74 (P = 0.46)

Test for subgroup differences: Not applicable
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Analysis 18.31. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 31 Metabolism and nutritional disorders.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 31 Metabolism and nutritional disorders

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 3/77 2/78 100.0 % 1.54 [ 0.25, 9.49 ]

Total (95% CI) 77 78 100.0 % 1.54 [ 0.25, 9.49 ]

Total events: 3 (Lithium), 2 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.47 (P = 0.64)

Test for subgroup differences: Not applicable
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Analysis 18.32. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 32 MSK and connective tissue disorders.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 32 MSK and connective tissue disorders

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 2/77 2/78 100.0 % 1.01 [ 0.14, 7.38 ]

Total (95% CI) 77 78 100.0 % 1.01 [ 0.14, 7.38 ]

Total events: 2 (Lithium), 2 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.01 (P = 0.99)

Test for subgroup differences: Not applicable
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Analysis 18.33. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 33 Renal and urinary disorders.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 33 Renal and urinary disorders

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 0/77 2/78 100.0 % 0.20 [ 0.01, 4.18 ]

Total (95% CI) 77 78 100.0 % 0.20 [ 0.01, 4.18 ]

Total events: 0 (Lithium), 2 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.04 (P = 0.30)

Test for subgroup differences: Not applicable
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Analysis 18.34. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 34 Reproductive system and breast disorders.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 34 Reproductive system and breast disorders

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 0/77 2/78 100.0 % 0.20 [ 0.01, 4.18 ]

Total (95% CI) 77 78 100.0 % 0.20 [ 0.01, 4.18 ]

Total events: 0 (Lithium), 2 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.04 (P = 0.30)

Test for subgroup differences: Not applicable
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Analysis 18.35. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 35 Vascular disorders.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 35 Vascular disorders

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 1/77 2/78 100.0 % 0.50 [ 0.04, 5.63 ]

Total (95% CI) 77 78 100.0 % 0.50 [ 0.04, 5.63 ]

Total events: 1 (Lithium), 2 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.56 (P = 0.57)

Test for subgroup differences: Not applicable
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Analysis 18.36. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 36 Blood and lymphatic disorders.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 36 Blood and lymphatic disorders

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 2/77 0/78 100.0 % 5.20 [ 0.25, 110.07 ]

Total (95% CI) 77 78 100.0 % 5.20 [ 0.25, 110.07 ]

Total events: 2 (Lithium), 0 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.06 (P = 0.29)

Test for subgroup differences: Not applicable
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Analysis 18.37. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 37 Hepatobiliary disorders.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 37 Hepatobiliary disorders

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 1/77 0/78 100.0 % 3.08 [ 0.12, 76.74 ]

Total (95% CI) 77 78 100.0 % 3.08 [ 0.12, 76.74 ]

Total events: 1 (Lithium), 0 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

Test for subgroup differences: Not applicable
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Analysis 18.38. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 38 Injury, poisoning and procedural complications.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 38 Injury, poisoning and procedural complications

Study or subgroup Lithium Quetiapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Li 2008 1/77 0/78 100.0 % 3.08 [ 0.12, 76.74 ]

Total (95% CI) 77 78 100.0 % 3.08 [ 0.12, 76.74 ]

Total events: 1 (Lithium), 0 (Quetiapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

Test for subgroup differences: Not applicable
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Analysis 18.39. Comparison 18 Appendix 3: lithium vs quetiapine - single trial data and less common

adverse events, Outcome 39 Weight gain.

Review: Lithium for acute mania

Comparison: 18 Appendix 3: lithium vs quetiapine - single trial data and less common adverse events

Outcome: 39 Weight gain

Study or subgroup Lithium Quetiapine
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Bowden 2005 98 0.7 (0) 107 2.6 (0) Not estimable

Li 2008 77 0.25 (0) 78 1.45 (0) Not estimable

Total (95% CI) 175 185 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable
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Analysis 19.1. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 1 Convulsions.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 1 Convulsions

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 1/36 0/84 100.0 % 7.14 [ 0.28, 179.53 ]

Total (95% CI) 36 84 100.0 % 7.14 [ 0.28, 179.53 ]

Total events: 1 (Lithium), 0 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.19 (P = 0.23)

Test for subgroup differences: Not applicable
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Analysis 19.2. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 2 Insomnia.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 2 Insomnia

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 0/78 8/74 100.0 % 0.05 [ 0.00, 0.88 ]

Total (95% CI) 78 74 100.0 % 0.05 [ 0.00, 0.88 ]

Total events: 0 (Lithium), 8 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 2.05 (P = 0.041)

Test for subgroup differences: Not applicable
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Analysis 19.3. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 3 EPS.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 3 EPS

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 4/78 6/74 100.0 % 0.61 [ 0.17, 2.26 ]

Total (95% CI) 78 74 100.0 % 0.61 [ 0.17, 2.26 ]

Total events: 4 (Lithium), 6 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.73 (P = 0.46)

Test for subgroup differences: Not applicable
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Analysis 19.4. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 4 Dry Mouth.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 4 Dry Mouth

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 0/36 1/84 100.0 % 0.76 [ 0.03, 19.16 ]

Total (95% CI) 36 84 100.0 % 0.76 [ 0.03, 19.16 ]

Total events: 0 (Lithium), 1 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.16 (P = 0.87)

Test for subgroup differences: Not applicable
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Analysis 19.5. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 5 Infection.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 5 Infection

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 3/78 4/74 100.0 % 0.70 [ 0.15, 3.24 ]

Total (95% CI) 78 74 100.0 % 0.70 [ 0.15, 3.24 ]

Total events: 3 (Lithium), 4 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.46 (P = 0.65)

Test for subgroup differences: Not applicable
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Analysis 19.6. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 6 Nausea.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 6 Nausea

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 3/78 1/74 100.0 % 2.92 [ 0.30, 28.72 ]

Total (95% CI) 78 74 100.0 % 2.92 [ 0.30, 28.72 ]

Total events: 3 (Lithium), 1 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.92 (P = 0.36)

Test for subgroup differences: Not applicable
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Analysis 19.7. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 7 Akathisia.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 7 Akathisia

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 0/78 3/74 100.0 % 0.13 [ 0.01, 2.56 ]

Total (95% CI) 78 74 100.0 % 0.13 [ 0.01, 2.56 ]

Total events: 0 (Lithium), 3 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.34 (P = 0.18)

Test for subgroup differences: Not applicable
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Analysis 19.8. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 8 Dyspepsia.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 8 Dyspepsia

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 4/36 7/84 100.0 % 1.38 [ 0.38, 5.02 ]

Total (95% CI) 36 84 100.0 % 1.38 [ 0.38, 5.02 ]

Total events: 4 (Lithium), 7 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.48 (P = 0.63)

Test for subgroup differences: Not applicable
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Analysis 19.9. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 9 Agitation.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 9 Agitation

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 1/78 6/74 100.0 % 0.15 [ 0.02, 1.25 ]

Total (95% CI) 78 74 100.0 % 0.15 [ 0.02, 1.25 ]

Total events: 1 (Lithium), 6 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.75 (P = 0.080)

Test for subgroup differences: Not applicable
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Analysis 19.10. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 10 Emotional lability.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 10 Emotional lability

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 0/78 3/74 100.0 % 0.13 [ 0.01, 2.56 ]

Total (95% CI) 78 74 100.0 % 0.13 [ 0.01, 2.56 ]

Total events: 0 (Lithium), 3 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.34 (P = 0.18)

Test for subgroup differences: Not applicable
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Analysis 19.11. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 11 Influenza.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 11 Influenza

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 3/78 1/74 100.0 % 2.92 [ 0.30, 28.72 ]

Total (95% CI) 78 74 100.0 % 2.92 [ 0.30, 28.72 ]

Total events: 3 (Lithium), 1 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.92 (P = 0.36)

Test for subgroup differences: Not applicable
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Analysis 19.12. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 12 Psychotic disorder.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 12 Psychotic disorder

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 3/78 2/74 100.0 % 1.44 [ 0.23, 8.87 ]

Total (95% CI) 78 74 100.0 % 1.44 [ 0.23, 8.87 ]

Total events: 3 (Lithium), 2 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.39 (P = 0.69)

Test for subgroup differences: Not applicable
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Analysis 19.13. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 13 Motor dysfunction.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 13 Motor dysfunction

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 1/78 1/74 100.0 % 0.95 [ 0.06, 15.44 ]

Total (95% CI) 78 74 100.0 % 0.95 [ 0.06, 15.44 ]

Total events: 1 (Lithium), 1 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.04 (P = 0.97)

Test for subgroup differences: Not applicable
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Analysis 19.14. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 14 Dizziness.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 14 Dizziness

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 5/36 5/84 100.0 % 2.55 [ 0.69, 9.42 ]

Total (95% CI) 36 84 100.0 % 2.55 [ 0.69, 9.42 ]

Total events: 5 (Lithium), 5 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.40 (P = 0.16)

Test for subgroup differences: Not applicable
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Analysis 19.15. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 15 Syncope.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 15 Syncope

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 0/78 1/74 100.0 % 0.31 [ 0.01, 7.78 ]

Total (95% CI) 78 74 100.0 % 0.31 [ 0.01, 7.78 ]

Total events: 0 (Lithium), 1 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.71 (P = 0.48)

Test for subgroup differences: Not applicable
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Analysis 19.16. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 16 Depression.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 16 Depression

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2005 0/78 2/74 100.0 % 0.18 [ 0.01, 3.91 ]

Total (95% CI) 78 74 100.0 % 0.18 [ 0.01, 3.91 ]

Total events: 0 (Lithium), 2 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.08 (P = 0.28)

Test for subgroup differences: Not applicable
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Analysis 19.17. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 17 Arthralgia.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 17 Arthralgia

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 1/36 5/84 100.0 % 0.45 [ 0.05, 4.01 ]

Total (95% CI) 36 84 100.0 % 0.45 [ 0.05, 4.01 ]

Total events: 1 (Lithium), 5 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.71 (P = 0.48)

Test for subgroup differences: Not applicable
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Analysis 19.18. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 18 Back pain.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 18 Back pain

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 0/36 5/84 100.0 % 0.20 [ 0.01, 3.68 ]

Total (95% CI) 36 84 100.0 % 0.20 [ 0.01, 3.68 ]

Total events: 0 (Lithium), 5 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.09 (P = 0.28)

Test for subgroup differences: Not applicable
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Analysis 19.19. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 19 Exacerbation of cough.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 19 Exacerbation of cough

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 1/36 5/84 100.0 % 0.45 [ 0.05, 4.01 ]

Total (95% CI) 36 84 100.0 % 0.45 [ 0.05, 4.01 ]

Total events: 1 (Lithium), 5 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.71 (P = 0.48)

Test for subgroup differences: Not applicable
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Analysis 19.20. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 20 Rhinitis.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 20 Rhinitis

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 5/36 4/84 100.0 % 3.23 [ 0.81, 12.80 ]

Total (95% CI) 36 84 100.0 % 3.23 [ 0.81, 12.80 ]

Total events: 5 (Lithium), 4 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.67 (P = 0.096)

Test for subgroup differences: Not applicable
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Analysis 19.21. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 21 Pruritus.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 21 Pruritus

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 2/36 0/84 100.0 % 12.25 [ 0.57, 261.73 ]

Total (95% CI) 36 84 100.0 % 12.25 [ 0.57, 261.73 ]

Total events: 2 (Lithium), 0 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.60 (P = 0.11)

Test for subgroup differences: Not applicable
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Analysis 19.22. Comparison 19 Appendix 4: lithium vs lamotrigine - single trial data and less common

adverse events, Outcome 22 Non fatal serious adverse events.

Review: Lithium for acute mania

Comparison: 19 Appendix 4: lithium vs lamotrigine - single trial data and less common adverse events

Outcome: 22 Non fatal serious adverse events

Study or subgroup Lithium Lamotrigine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

GlaxoSmithKline 2008 1/36 3/84 100.0 % 0.77 [ 0.08, 7.68 ]

Total (95% CI) 36 84 100.0 % 0.77 [ 0.08, 7.68 ]

Total events: 1 (Lithium), 3 (Lamotrigine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.22 (P = 0.82)

Test for subgroup differences: Not applicable
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Analysis 20.1. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse

events, Outcome 1 Tremor.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 1 Tremor

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 1/71 2/69 100.0 % 0.48 [ 0.04, 5.40 ]

Total (95% CI) 71 69 100.0 % 0.48 [ 0.04, 5.40 ]

Total events: 1 (Lithium), 2 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.60 (P = 0.55)

Test for subgroup differences: Not applicable
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Analysis 20.2. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse

events, Outcome 2 Any adverse event.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 2 Any adverse event

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 30/71 38/69 100.0 % 0.60 [ 0.31, 1.16 ]

Total (95% CI) 71 69 100.0 % 0.60 [ 0.31, 1.16 ]

Total events: 30 (Lithium), 38 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.51 (P = 0.13)

Test for subgroup differences: Not applicable
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Analysis 20.3. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse

events, Outcome 3 Nausea.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 3 Nausea

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 9/71 5/69 100.0 % 1.86 [ 0.59, 5.85 ]

Total (95% CI) 71 69 100.0 % 1.86 [ 0.59, 5.85 ]

Total events: 9 (Lithium), 5 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.06 (P = 0.29)

Test for subgroup differences: Not applicable
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Analysis 20.4. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse

events, Outcome 4 Constipation.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 4 Constipation

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 3/71 9/69 100.0 % 0.29 [ 0.08, 1.14 ]

Total (95% CI) 71 69 100.0 % 0.29 [ 0.08, 1.14 ]

Total events: 3 (Lithium), 9 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.77 (P = 0.076)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours lithium Favours olanzapine

364Lithium for acute mania (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 20.5. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse

events, Outcome 5 Nasopharyngitis.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 5 Nasopharyngitis

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 4/71 4/69 100.0 % 0.97 [ 0.23, 4.04 ]

Total (95% CI) 71 69 100.0 % 0.97 [ 0.23, 4.04 ]

Total events: 4 (Lithium), 4 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.04 (P = 0.97)

Test for subgroup differences: Not applicable
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Analysis 20.6. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse

events, Outcome 6 Somnolence.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 6 Somnolence

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 2/71 5/52 100.0 % 0.27 [ 0.05, 1.46 ]

Total (95% CI) 71 52 100.0 % 0.27 [ 0.05, 1.46 ]

Total events: 2 (Lithium), 5 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.52 (P = 0.13)

Test for subgroup differences: Not applicable
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Analysis 20.7. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse

events, Outcome 7 Vomiting.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 7 Vomiting

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 3/71 4/69 100.0 % 0.72 [ 0.15, 3.33 ]

Total (95% CI) 71 69 100.0 % 0.72 [ 0.15, 3.33 ]

Total events: 3 (Lithium), 4 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.42 (P = 0.67)

Test for subgroup differences: Not applicable
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Analysis 20.8. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse

events, Outcome 8 Diarrhoea.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 8 Diarrhoea

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 2/71 4/69 100.0 % 0.47 [ 0.08, 2.66 ]

Total (95% CI) 71 69 100.0 % 0.47 [ 0.08, 2.66 ]

Total events: 2 (Lithium), 4 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.85 (P = 0.39)

Test for subgroup differences: Not applicable
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Analysis 20.9. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse

events, Outcome 9 Dizziness.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 9 Dizziness

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 2/71 4/69 100.0 % 0.47 [ 0.08, 2.66 ]

Total (95% CI) 71 69 100.0 % 0.47 [ 0.08, 2.66 ]

Total events: 2 (Lithium), 4 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.85 (P = 0.39)

Test for subgroup differences: Not applicable
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Analysis 20.10. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 10 Cough.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 10 Cough

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 2/71 2/69 100.0 % 0.97 [ 0.13, 7.09 ]

Total (95% CI) 71 69 100.0 % 0.97 [ 0.13, 7.09 ]

Total events: 2 (Lithium), 2 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.03 (P = 0.98)

Test for subgroup differences: Not applicable
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Analysis 20.11. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 11 Restlessness.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 11 Restlessness

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 0/71 4/69 100.0 % 0.10 [ 0.01, 1.93 ]

Total (95% CI) 71 69 100.0 % 0.10 [ 0.01, 1.93 ]

Total events: 0 (Lithium), 4 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.52 (P = 0.13)

Test for subgroup differences: Not applicable
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Analysis 20.12. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 12 Tachycardia.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 12 Tachycardia

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 1/71 3/69 100.0 % 0.31 [ 0.03, 3.10 ]

Total (95% CI) 71 69 100.0 % 0.31 [ 0.03, 3.10 ]

Total events: 1 (Lithium), 3 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.99 (P = 0.32)

Test for subgroup differences: Not applicable
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Analysis 20.13. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 13 Fatigue.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 13 Fatigue

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 0/71 3/69 100.0 % 0.13 [ 0.01, 2.62 ]

Total (95% CI) 71 69 100.0 % 0.13 [ 0.01, 2.62 ]

Total events: 0 (Lithium), 3 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.33 (P = 0.18)

Test for subgroup differences: Not applicable
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Analysis 20.14. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 14 Headache.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 14 Headache

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 1/71 2/69 100.0 % 0.48 [ 0.04, 5.40 ]

Total (95% CI) 71 69 100.0 % 0.48 [ 0.04, 5.40 ]

Total events: 1 (Lithium), 2 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.60 (P = 0.55)

Test for subgroup differences: Not applicable
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Analysis 20.15. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 15 Increased appetite.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 15 Increased appetite

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 0/71 3/69 100.0 % 0.13 [ 0.01, 2.62 ]

Total (95% CI) 71 69 100.0 % 0.13 [ 0.01, 2.62 ]

Total events: 0 (Lithium), 3 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.33 (P = 0.18)

Test for subgroup differences: Not applicable
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Analysis 20.16. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 16 Tonsillitis.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 16 Tonsillitis

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 2/71 1/69 100.0 % 1.97 [ 0.17, 22.25 ]

Total (95% CI) 71 69 100.0 % 1.97 [ 0.17, 22.25 ]

Total events: 2 (Lithium), 1 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.55 (P = 0.58)

Test for subgroup differences: Not applicable
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Analysis 20.17. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 17 URTI.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 17 URTI

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 2/71 1/69 100.0 % 1.97 [ 0.17, 22.25 ]

Total (95% CI) 71 69 100.0 % 1.97 [ 0.17, 22.25 ]

Total events: 2 (Lithium), 1 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.55 (P = 0.58)

Test for subgroup differences: Not applicable
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Analysis 20.18. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 18 Dry Mouth.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 18 Dry Mouth

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 0/71 2/69 100.0 % 0.19 [ 0.01, 4.00 ]

Total (95% CI) 71 69 100.0 % 0.19 [ 0.01, 4.00 ]

Total events: 0 (Lithium), 2 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.07 (P = 0.28)

Test for subgroup differences: Not applicable
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Analysis 20.19. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 19 Gingivitis.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 19 Gingivitis

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 2/71 0/69 100.0 % 5.00 [ 0.24, 106.05 ]

Total (95% CI) 71 69 100.0 % 5.00 [ 0.24, 106.05 ]

Total events: 2 (Lithium), 0 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.03 (P = 0.30)

Test for subgroup differences: Not applicable
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Analysis 20.20. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 20 Haemorrhoids.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 20 Haemorrhoids

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 0/71 2/69 100.0 % 0.19 [ 0.01, 4.00 ]

Total (95% CI) 71 69 100.0 % 0.19 [ 0.01, 4.00 ]

Total events: 0 (Lithium), 2 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.07 (P = 0.28)

Test for subgroup differences: Not applicable
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Analysis 20.21. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 21 Adverse effects possibly related to drug use.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 21 Adverse effects possibly related to drug use

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 14/71 25/52 100.0 % 0.27 [ 0.12, 0.59 ]

Total (95% CI) 71 52 100.0 % 0.27 [ 0.12, 0.59 ]

Total events: 14 (Lithium), 25 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 3.26 (P = 0.0011)

Test for subgroup differences: Not applicable
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Analysis 20.22. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 22 Metabolism and nutrition disorders.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 22 Metabolism and nutrition disorders

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 1/71 4/69 100.0 % 0.23 [ 0.03, 2.13 ]

Total (95% CI) 71 69 100.0 % 0.23 [ 0.03, 2.13 ]

Total events: 1 (Lithium), 4 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.29 (P = 0.20)

Test for subgroup differences: Not applicable
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Analysis 20.23. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 23 Nervous system disorders.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 23 Nervous system disorders

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 4/71 9/69 100.0 % 0.40 [ 0.12, 1.36 ]

Total (95% CI) 71 69 100.0 % 0.40 [ 0.12, 1.36 ]

Total events: 4 (Lithium), 9 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.47 (P = 0.14)

Test for subgroup differences: Not applicable
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Analysis 20.24. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 24 Abnormal hepatic function.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 24 Abnormal hepatic function

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 1/71 0/69 100.0 % 2.96 [ 0.12, 73.85 ]

Total (95% CI) 71 69 100.0 % 2.96 [ 0.12, 73.85 ]

Total events: 1 (Lithium), 0 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.66 (P = 0.51)

Test for subgroup differences: Not applicable
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Analysis 20.25. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 25 EPSE.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 25 EPSE

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 2/71 1/69 100.0 % 1.97 [ 0.17, 22.25 ]

Total (95% CI) 71 69 100.0 % 1.97 [ 0.17, 22.25 ]

Total events: 2 (Lithium), 1 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.55 (P = 0.58)

Test for subgroup differences: Not applicable
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Analysis 20.26. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 26 Significant high cholesterol.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 26 Significant high cholesterol

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 1/71 3/69 100.0 % 0.31 [ 0.03, 3.10 ]

Total (95% CI) 71 69 100.0 % 0.31 [ 0.03, 3.10 ]

Total events: 1 (Lithium), 3 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.99 (P = 0.32)

Test for subgroup differences: Not applicable
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Analysis 20.27. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 27 Significant high glucose.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 27 Significant high glucose

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 0/71 1/69 100.0 % 0.32 [ 0.01, 7.97 ]

Total (95% CI) 71 69 100.0 % 0.32 [ 0.01, 7.97 ]

Total events: 0 (Lithium), 1 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

Test for subgroup differences: Not applicable
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Analysis 20.28. Comparison 20 Appendix 5: lithium vs olanzapine - single trial data and less common

adverse events, Outcome 28 Weight gain > 7%.

Review: Lithium for acute mania

Comparison: 20 Appendix 5: lithium vs olanzapine - single trial data and less common adverse events

Outcome: 28 Weight gain > 7%

Study or subgroup Lithium Olanzapine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Niufan 2008 11/71 2/69 100.0 % 6.14 [ 1.31, 28.83 ]

Total (95% CI) 71 69 100.0 % 6.14 [ 1.31, 28.83 ]

Total events: 11 (Lithium), 2 (Olanzapine)

Heterogeneity: not applicable

Test for overall effect: Z = 2.30 (P = 0.021)

Test for subgroup differences: Not applicable
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Analysis 21.1. Comparison 21 Appendix 6: lithium vs risperidone - single trial studies and less common

adverse events, Outcome 1 ≥ 50% change in YMRS.

Review: Lithium for acute mania

Comparison: 21 Appendix 6: lithium vs risperidone - single trial studies and less common adverse events

Outcome: 1 ≥ 50% change in YMRS

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Barekatain 2005 7/16 15/16 100.0 % 0.05 [ 0.01, 0.49 ]

Total (95% CI) 16 16 100.0 % 0.05 [ 0.01, 0.49 ]

Total events: 7 (Lithium), 15 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 2.58 (P = 0.010)

Test for subgroup differences: Not applicable
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Analysis 21.2. Comparison 21 Appendix 6: lithium vs risperidone - single trial studies and less common

adverse events, Outcome 2 YMRS ≤ 12.

Review: Lithium for acute mania

Comparison: 21 Appendix 6: lithium vs risperidone - single trial studies and less common adverse events

Outcome: 2 YMRS ≤ 12

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Barekatain 2005 12/16 6/16 100.0 % 5.00 [ 1.10, 22.82 ]

Total (95% CI) 16 16 100.0 % 5.00 [ 1.10, 22.82 ]

Total events: 12 (Lithium), 6 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 2.08 (P = 0.038)

Test for subgroup differences: Not applicable
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Analysis 21.3. Comparison 21 Appendix 6: lithium vs risperidone - single trial studies and less common

adverse events, Outcome 3 Tremor.

Review: Lithium for acute mania

Comparison: 21 Appendix 6: lithium vs risperidone - single trial studies and less common adverse events

Outcome: 3 Tremor

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Barekatain 2005 2/23 5/23 100.0 % 0.34 [ 0.06, 1.99 ]

Total (95% CI) 23 23 100.0 % 0.34 [ 0.06, 1.99 ]

Total events: 2 (Lithium), 5 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 1.19 (P = 0.23)

Test for subgroup differences: Not applicable
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Analysis 21.4. Comparison 21 Appendix 6: lithium vs risperidone - single trial studies and less common

adverse events, Outcome 4 Adverse events.

Review: Lithium for acute mania

Comparison: 21 Appendix 6: lithium vs risperidone - single trial studies and less common adverse events

Outcome: 4 Adverse events

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Barekatain 2005 13/23 15/23 100.0 % 0.69 [ 0.21, 2.28 ]

Total (95% CI) 23 23 100.0 % 0.69 [ 0.21, 2.28 ]

Total events: 13 (Lithium), 15 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 0.60 (P = 0.55)

Test for subgroup differences: Not applicable
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Analysis 21.5. Comparison 21 Appendix 6: lithium vs risperidone - single trial studies and less common

adverse events, Outcome 5 Dizziness.

Review: Lithium for acute mania

Comparison: 21 Appendix 6: lithium vs risperidone - single trial studies and less common adverse events

Outcome: 5 Dizziness

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Barekatain 2005 3/23 4/23 100.0 % 0.71 [ 0.14, 3.61 ]

Total (95% CI) 23 23 100.0 % 0.71 [ 0.14, 3.61 ]

Total events: 3 (Lithium), 4 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 0.41 (P = 0.68)

Test for subgroup differences: Not applicable
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Analysis 21.6. Comparison 21 Appendix 6: lithium vs risperidone - single trial studies and less common

adverse events, Outcome 6 Dyspepsia.

Review: Lithium for acute mania

Comparison: 21 Appendix 6: lithium vs risperidone - single trial studies and less common adverse events

Outcome: 6 Dyspepsia

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Barekatain 2005 6/23 2/23 100.0 % 3.71 [ 0.66, 20.76 ]

Total (95% CI) 23 23 100.0 % 3.71 [ 0.66, 20.76 ]

Total events: 6 (Lithium), 2 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 1.49 (P = 0.14)

Test for subgroup differences: Not applicable
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Analysis 21.7. Comparison 21 Appendix 6: lithium vs risperidone - single trial studies and less common

adverse events, Outcome 7 EPSE.

Review: Lithium for acute mania

Comparison: 21 Appendix 6: lithium vs risperidone - single trial studies and less common adverse events

Outcome: 7 EPSE

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Barekatain 2005 0/23 1/23 100.0 % 0.32 [ 0.01, 8.25 ]

Total (95% CI) 23 23 100.0 % 0.32 [ 0.01, 8.25 ]

Total events: 0 (Lithium), 1 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

Test for subgroup differences: Not applicable
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Analysis 21.8. Comparison 21 Appendix 6: lithium vs risperidone - single trial studies and less common

adverse events, Outcome 8 Proportion of patients requiring seclusion.

Review: Lithium for acute mania

Comparison: 21 Appendix 6: lithium vs risperidone - single trial studies and less common adverse events

Outcome: 8 Proportion of patients requiring seclusion

Study or subgroup Lithium Risperidone Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Segal 1998 11/15 8/15 100.0 % 2.41 [ 0.52, 11.10 ]

Total (95% CI) 15 15 100.0 % 2.41 [ 0.52, 11.10 ]

Total events: 11 (Lithium), 8 (Risperidone)

Heterogeneity: not applicable

Test for overall effect: Z = 1.13 (P = 0.26)

Test for subgroup differences: Not applicable
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Analysis 21.9. Comparison 21 Appendix 6: lithium vs risperidone - single trial studies and less common

adverse events, Outcome 9 AIMS score.

Review: Lithium for acute mania

Comparison: 21 Appendix 6: lithium vs risperidone - single trial studies and less common adverse events

Outcome: 9 AIMS score

Study or subgroup Lithium Aripiprazole
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Keck 2009 159 -0.02 (0.09) 154 0.07 (0.09) 100.0 % -0.09 [ -0.11, -0.07 ]

Total (95% CI) 159 154 100.0 % -0.09 [ -0.11, -0.07 ]

Heterogeneity: not applicable

Test for overall effect: Z = 8.84 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 21.10. Comparison 21 Appendix 6: lithium vs risperidone - single trial studies and less common

adverse events, Outcome 10 YMRS change from baseline at week 3.

Review: Lithium for acute mania

Comparison: 21 Appendix 6: lithium vs risperidone - single trial studies and less common adverse events

Outcome: 10 YMRS change from baseline at week 3

Study or subgroup Lithium Aripiprazole
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Keck 2009 155 -12 (0.8) 154 -12.6 (0.8) 100.0 % 0.60 [ 0.42, 0.78 ]

Total (95% CI) 155 154 100.0 % 0.60 [ 0.42, 0.78 ]

Heterogeneity: not applicable

Test for overall effect: Z = 6.59 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 22.1. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 1 Toxicity.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 1 Toxicity

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 5/56 4/62 100.0 % 1.42 [ 0.36, 5.58 ]

Total (95% CI) 56 62 100.0 % 1.42 [ 0.36, 5.58 ]

Total events: 5 (Lithium), 4 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.50 (P = 0.61)

Test for subgroup differences: Not applicable
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Analysis 22.2. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 2

Intercurrent illness.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 2 Intercurrent illness

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 3/128 4/127 100.0 % 0.74 [ 0.16, 3.37 ]

Total (95% CI) 128 127 100.0 % 0.74 [ 0.16, 3.37 ]

Total events: 3 (Lithium), 4 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.39 (P = 0.69)

Test for subgroup differences: Not applicable
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Analysis 22.3. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 3 Side

effects total: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 3 Side effects total: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 7/69 15/61 100.0 % 0.35 [ 0.13, 0.92 ]

Total (95% CI) 69 61 100.0 % 0.35 [ 0.13, 0.92 ]

Total events: 7 (Lithium), 15 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 2.13 (P = 0.033)

Test for subgroup differences: Not applicable
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Analysis 22.4. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 4 Side

effects total: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 4 Side effects total: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 18/59 12/66 100.0 % 1.98 [ 0.86, 4.56 ]

Total (95% CI) 59 66 100.0 % 1.98 [ 0.86, 4.56 ]

Total events: 18 (Lithium), 12 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.60 (P = 0.11)

Test for subgroup differences: Not applicable
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Analysis 22.5. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 5

Anorexia: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 5 Anorexia: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 2/69 0/61 100.0 % 4.56 [ 0.21, 96.77 ]

Total (95% CI) 69 61 100.0 % 4.56 [ 0.21, 96.77 ]

Total events: 2 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.97 (P = 0.33)

Test for subgroup differences: Not applicable
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Analysis 22.6. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 6

Anorexia: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 6 Anorexia: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 3/59 0/66 100.0 % 8.24 [ 0.42, 162.91 ]

Total (95% CI) 59 66 100.0 % 8.24 [ 0.42, 162.91 ]

Total events: 3 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.39 (P = 0.17)

Test for subgroup differences: Not applicable
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Analysis 22.7. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 7 Nausea:

mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 7 Nausea: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 2/69 0/61 100.0 % 4.56 [ 0.21, 96.77 ]

Total (95% CI) 69 61 100.0 % 4.56 [ 0.21, 96.77 ]

Total events: 2 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.97 (P = 0.33)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours lithium Favours chlorpromazine

Analysis 22.8. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 8 Nausea:

highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 8 Nausea: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 4/59 0/66 100.0 % 10.78 [ 0.57, 204.68 ]

Total (95% CI) 59 66 100.0 % 10.78 [ 0.57, 204.68 ]

Total events: 4 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.58 (P = 0.11)

Test for subgroup differences: Not applicable
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Analysis 22.9. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 9

Vomiting: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 9 Vomiting: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 2/69 0/61 100.0 % 4.56 [ 0.21, 96.77 ]

Total (95% CI) 69 61 100.0 % 4.56 [ 0.21, 96.77 ]

Total events: 2 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.97 (P = 0.33)

Test for subgroup differences: Not applicable
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Analysis 22.10. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 10

Vomiting: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 10 Vomiting: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 2/59 0/66 100.0 % 5.78 [ 0.27, 122.94 ]

Total (95% CI) 59 66 100.0 % 5.78 [ 0.27, 122.94 ]

Total events: 2 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.13 (P = 0.26)

Test for subgroup differences: Not applicable
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Analysis 22.11. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 11

Diarrhoea: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 11 Diarrhoea: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 1/59 0/66 100.0 % 3.41 [ 0.14, 85.34 ]

Total (95% CI) 59 66 100.0 % 3.41 [ 0.14, 85.34 ]

Total events: 1 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.75 (P = 0.46)

Test for subgroup differences: Not applicable
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Analysis 22.12. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 12 Dry

mouth: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 12 Dry mouth: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 1/69 3/61 100.0 % 0.28 [ 0.03, 2.81 ]

Total (95% CI) 69 61 100.0 % 0.28 [ 0.03, 2.81 ]

Total events: 1 (Lithium), 3 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.08 (P = 0.28)

Test for subgroup differences: Not applicable
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Analysis 22.13. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 13 Dry

mouth: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 13 Dry mouth: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 1/59 2/66 100.0 % 0.55 [ 0.05, 6.25 ]

Total (95% CI) 59 66 100.0 % 0.55 [ 0.05, 6.25 ]

Total events: 1 (Lithium), 2 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.48 (P = 0.63)

Test for subgroup differences: Not applicable
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Analysis 22.14. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 14

Constipation: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 14 Constipation: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 0/69 3/61 100.0 % 0.12 [ 0.01, 2.38 ]

Total (95% CI) 69 61 100.0 % 0.12 [ 0.01, 2.38 ]

Total events: 0 (Lithium), 3 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.39 (P = 0.16)

Test for subgroup differences: Not applicable
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Analysis 22.15. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 15

Constipation: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 15 Constipation: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 2/59 0/66 100.0 % 5.78 [ 0.27, 122.94 ]

Total (95% CI) 59 66 100.0 % 5.78 [ 0.27, 122.94 ]

Total events: 2 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.13 (P = 0.26)

Test for subgroup differences: Not applicable
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Analysis 22.16. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 16

Abdominal pain: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 16 Abdominal pain: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 1/59 1/66 100.0 % 1.12 [ 0.07, 18.33 ]

Total (95% CI) 59 66 100.0 % 1.12 [ 0.07, 18.33 ]

Total events: 1 (Lithium), 1 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.08 (P = 0.94)

Test for subgroup differences: Not applicable
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Analysis 22.17. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 17

Muscle weakness: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 17 Muscle weakness: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 0/69 1/61 100.0 % 0.29 [ 0.01, 7.26 ]

Total (95% CI) 69 61 100.0 % 0.29 [ 0.01, 7.26 ]

Total events: 0 (Lithium), 1 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.75 (P = 0.45)

Test for subgroup differences: Not applicable
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Analysis 22.18. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 18

Ataxia: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 18 Ataxia: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 3/59 1/66 100.0 % 3.48 [ 0.35, 34.43 ]

Total (95% CI) 59 66 100.0 % 3.48 [ 0.35, 34.43 ]

Total events: 3 (Lithium), 1 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.07 (P = 0.29)

Test for subgroup differences: Not applicable
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Analysis 22.19. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 19

Tremor: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 19 Tremor: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 2/69 0/61 100.0 % 4.56 [ 0.21, 96.77 ]

Total (95% CI) 69 61 100.0 % 4.56 [ 0.21, 96.77 ]

Total events: 2 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.97 (P = 0.33)

Test for subgroup differences: Not applicable
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Analysis 22.20. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 20

Tremor: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 20 Tremor: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 6/59 1/66 100.0 % 7.36 [ 0.86, 63.04 ]

Total (95% CI) 59 66 100.0 % 7.36 [ 0.86, 63.04 ]

Total events: 6 (Lithium), 1 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.82 (P = 0.069)

Test for subgroup differences: Not applicable
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Analysis 22.21. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 21 Facial

twitching; highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 21 Facial twitching; highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 1/59 0/66 100.0 % 3.41 [ 0.14, 85.34 ]

Total (95% CI) 59 66 100.0 % 3.41 [ 0.14, 85.34 ]

Total events: 1 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.75 (P = 0.46)

Test for subgroup differences: Not applicable
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Analysis 22.22. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 22

Parkinsonism: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 22 Parkinsonism: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 1/59 0/66 100.0 % 3.41 [ 0.14, 85.34 ]

Total (95% CI) 59 66 100.0 % 3.41 [ 0.14, 85.34 ]

Total events: 1 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.75 (P = 0.46)

Test for subgroup differences: Not applicable
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Analysis 22.23. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 23

Somnolence: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 23 Somnolence: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 1/69 5/61 100.0 % 0.16 [ 0.02, 1.45 ]

Total (95% CI) 69 61 100.0 % 0.16 [ 0.02, 1.45 ]

Total events: 1 (Lithium), 5 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.62 (P = 0.10)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours lithium Favours chlorpromazine

Analysis 22.24. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 24

Somnolence; highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 24 Somnolence; highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 3/59 6/66 100.0 % 0.54 [ 0.13, 2.25 ]

Total (95% CI) 59 66 100.0 % 0.54 [ 0.13, 2.25 ]

Total events: 3 (Lithium), 6 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.85 (P = 0.39)

Test for subgroup differences: Not applicable
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Analysis 22.25. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 25

Confusion: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 25 Confusion: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 4/69 1/61 100.0 % 3.69 [ 0.40, 33.97 ]

Total (95% CI) 69 61 100.0 % 3.69 [ 0.40, 33.97 ]

Total events: 4 (Lithium), 1 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.15 (P = 0.25)

Test for subgroup differences: Not applicable
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Analysis 22.26. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 26

Confusion: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 26 Confusion: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 3/59 1/66 100.0 % 3.48 [ 0.35, 34.43 ]

Total (95% CI) 59 66 100.0 % 3.48 [ 0.35, 34.43 ]

Total events: 3 (Lithium), 1 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.07 (P = 0.29)

Test for subgroup differences: Not applicable
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Analysis 22.27. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 27

Slurred speech: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 27 Slurred speech: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 0/69 3/61 100.0 % 0.12 [ 0.01, 2.38 ]

Total (95% CI) 69 61 100.0 % 0.12 [ 0.01, 2.38 ]

Total events: 0 (Lithium), 3 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.39 (P = 0.16)

Test for subgroup differences: Not applicable
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Analysis 22.28. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 28

Slurred speech: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 28 Slurred speech: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 1/59 1/66 100.0 % 1.12 [ 0.07, 18.33 ]

Total (95% CI) 59 66 100.0 % 1.12 [ 0.07, 18.33 ]

Total events: 1 (Lithium), 1 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.08 (P = 0.94)

Test for subgroup differences: Not applicable
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Analysis 22.29. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 29

Blurred vision: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 29 Blurred vision: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 0/69 1/61 100.0 % 0.29 [ 0.01, 7.26 ]

Total (95% CI) 69 61 100.0 % 0.29 [ 0.01, 7.26 ]

Total events: 0 (Lithium), 1 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.75 (P = 0.45)

Test for subgroup differences: Not applicable
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Analysis 22.30. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 30

Dizziness: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 30 Dizziness: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 0/69 2/61 100.0 % 0.17 [ 0.01, 3.64 ]

Total (95% CI) 69 61 100.0 % 0.17 [ 0.01, 3.64 ]

Total events: 0 (Lithium), 2 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.13 (P = 0.26)

Test for subgroup differences: Not applicable
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Analysis 22.31. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 31

Dizziness: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 31 Dizziness: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 1/59 0/66 100.0 % 3.41 [ 0.14, 85.34 ]

Total (95% CI) 59 66 100.0 % 3.41 [ 0.14, 85.34 ]

Total events: 1 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.75 (P = 0.46)

Test for subgroup differences: Not applicable
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Analysis 22.32. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 32

Seizures: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 32 Seizures: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 1/59 0/66 100.0 % 3.41 [ 0.14, 85.34 ]

Total (95% CI) 59 66 100.0 % 3.41 [ 0.14, 85.34 ]

Total events: 1 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.75 (P = 0.46)

Test for subgroup differences: Not applicable
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Analysis 22.33. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 33

Hypotensive reaction: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 33 Hypotensive reaction: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 0/69 3/61 100.0 % 0.12 [ 0.01, 2.38 ]

Total (95% CI) 69 61 100.0 % 0.12 [ 0.01, 2.38 ]

Total events: 0 (Lithium), 3 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.39 (P = 0.16)

Test for subgroup differences: Not applicable
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Analysis 22.34. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 34

Hypotensive reaction: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 34 Hypotensive reaction: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 0/59 1/66 100.0 % 0.37 [ 0.01, 9.18 ]

Total (95% CI) 59 66 100.0 % 0.37 [ 0.01, 9.18 ]

Total events: 0 (Lithium), 1 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.61 (P = 0.54)

Test for subgroup differences: Not applicable
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Analysis 22.35. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 35

Pruritus: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 35 Pruritus: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 1/59 0/66 100.0 % 3.41 [ 0.14, 85.34 ]

Total (95% CI) 59 66 100.0 % 3.41 [ 0.14, 85.34 ]

Total events: 1 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.75 (P = 0.46)

Test for subgroup differences: Not applicable
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Analysis 22.36. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 36

Polyuria: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 36 Polyuria: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 1/69 0/61 100.0 % 2.69 [ 0.11, 67.35 ]

Total (95% CI) 69 61 100.0 % 2.69 [ 0.11, 67.35 ]

Total events: 1 (Lithium), 0 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 0.60 (P = 0.55)

Test for subgroup differences: Not applicable
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Analysis 22.37. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 37

Severe reaction: mildly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 37 Severe reaction: mildly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 7/69 15/61 100.0 % 0.35 [ 0.13, 0.92 ]

Total (95% CI) 69 61 100.0 % 0.35 [ 0.13, 0.92 ]

Total events: 7 (Lithium), 15 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 2.13 (P = 0.033)

Test for subgroup differences: Not applicable
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Analysis 22.38. Comparison 22 Appendix 7: lithium vs chlorpromazine - adverse events, Outcome 38

Severe reaction: highly active group.

Review: Lithium for acute mania

Comparison: 22 Appendix 7: lithium vs chlorpromazine - adverse events

Outcome: 38 Severe reaction: highly active group

Study or subgroup Lithium Chlorpromazine Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Prien 1972 18/59 12/66 100.0 % 1.98 [ 0.86, 4.56 ]

Total (95% CI) 59 66 100.0 % 1.98 [ 0.86, 4.56 ]

Total events: 18 (Lithium), 12 (Chlorpromazine)

Heterogeneity: not applicable

Test for overall effect: Z = 1.60 (P = 0.11)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours lithium Favours chlorpromazine
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A D D I T I O N A L T A B L E S

Table 1. Length of study

12 weeks 8 weeks 6 weeks 4 weeks 3 weeks 2 weeks

Bowden 1994
Bowden 2005
Bowden 2010
Kushner 2006

Geller 2012
Small 1988
Small 1991
Findling 2015

GlaxoSmithKline
2005
Lusznat 1988
Astra Zeneca 2009

Banga 2003
Berk 1999
Clark 1996
Freeman 1992
Gouliaev 1996
Hirschfeld 1999
Ichim 2000
Kowatch 2000
Lerer 1987
Li 2008
Niufan 2008
Segal 1998
Shafti 2008
Trivedi 1996

GlaxoSmithKline
2008
Keck 2009
Platman 1970
Prien 1972
Shafti 2010
Shopsin 1975
Spring 1970
Chouinard 1983
Garfinkel 1980

Barekatain 2005

Table 2. Risk of bias summary table

Area of potential bias Number of studies (N = 35)

High risk Unclear risk Low risk

Randomisation 1 27 7

Allocation bias 0 34 1

Blinding 3 9 23

Incomplete outcomes 3 10 22

Selective reporting 6 5 24

Other bias 0 9 26

401Lithium for acute mania (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



A P P E N D I C E S

Appendix 1. Specialised Register: CCMD’s core MEDLINE search strategy

The search strategy listed below is the weekly OVID MEDLINE search used to inform the Group’s specialised register. It is

based on a list of terms for all conditions within the scope of the Cochrane Common Mental Disorders Group plus a sensitive

RCT filter.

1. [MeSH Headings]:
eating disorders/ or anorexia nervosa/ or binge-eating disorder/ or bulimia nervosa/ or female athlete triad syndrome/ or pica/ or
hyperphagia/ or bulimia/ or self-injurious behavior/ or self mutilation/ or suicide/ or suicidal ideation/ or suicide, attempted/ or
mood disorders/ or affective disorders, psychotic/ or bipolar disorder/ or cyclothymic disorder/ or depressive disorder/ or depression,
postpartum/ or depressive disorder, major/ or depressive disorder, treatment-resistant/ or dysthymic disorder/ or seasonal affective
disorder/ or neurotic disorders/ or depression/ or adjustment disorders/ or exp antidepressive agents/ or anxiety disorders/ or agoraphobia/
or neurocirculatory asthenia/ or obsessive-compulsive disorder/ or obsessive hoarding/ or panic disorder/ or phobic disorders/ or stress
disorders, traumatic/ or combat disorders/ or stress disorders, post-traumatic/ or stress disorders, traumatic, acute/ or anxiety/ or anxiety,
castration/ or koro/ or anxiety, separation/ or panic/ or exp anti-anxiety agents/ or somatoform disorders/ or body dysmorphic disorders/
or conversion disorder/ or hypochondriasis/ or neurasthenia/ or hysteria/ or munchausen syndrome by proxy/ or munchausen syndrome/
or fatigue syndrome, chronic/ or obsessive behavior/ or compulsive behavior/ or behavior, addictive/ or impulse control disorders/
or firesetting behavior/ or gambling/ or trichotillomania/ or stress, psychological/ or burnout, professional/ or sexual dysfunctions,
psychological/ or vaginismus/ or Anhedonia/ or Affective Symptoms/ or *Mental Disorders/
2. [Title/ Author Keywords]:
(eating disorder* or anorexia nervosa or bulimi* or binge eat* or (self adj (injur* or mutilat*)) or suicide* or suicidal or parasuicid* or
mood disorder* or affective disorder* or bipolar i or bipolar ii or (bipolar and (affective or disorder*)) or mania or manic or cyclothymic*
or depression or depressive or dysthymi* or neurotic or neurosis or adjustment disorder* or antidepress* or anxiety disorder* or
agoraphobia or obsess* or compulsi* or panic or phobi* or ptsd or posttrauma* or post trauma* or combat or somatoform or somati#
ation or medical* unexplained or body dysmorphi* or conversion disorder or hypochondria* or neurastheni* or hysteria or munchausen
or chronic fatigue* or gambling or trichotillomania or vaginismus or anhedoni* or affective symptoms or mental disorder* or mental
health).ti,kf.
3. [RCT filter]:
(controlled clinical trial.pt. or randomised controlled trial.pt. or (randomi#ed or randomi#ation).ab,ti. or randomly.ab. or (random*
adj3 (administ* or allocat* or assign* or class* or control* or determine* or divide* or distribut* or expose* or fashion or number* or
place* or recruit* or subsitut* or treat*)).ab. or placebo*.ab,ti. or drug therapy.fs. or trial.ab,ti. or groups.ab. or (control* adj3 (trial* or
study or studies)).ab,ti. or ((singl* or doubl* or tripl* or trebl*) adj3 (blind* or mask* or dummy*)).mp. or clinical trial, phase ii/ or
clinical trial, phase iii/ or clinical trial, phase iv/ or randomised controlled trial/ or pragmatic clinical trial/ or (quasi adj (experimental
or random*)).ti,ab. or ((waitlist* or wait* list* or treatment as usual or TAU) adj3 (control or group)).ab.)
4. (1 and 2 and 3)
Records are screened for reports of RCTs within the scope of the Cochrane Common Mental Disorders Group. Secondary reports of
RCTs are tagged to the appropriate study record.

Appendix 2. Database searches 2017/2018

Update search-1, February 2017

Cochrane Common Mental Disorders Group Specialised Register (CCMDCTR) (1 February 2014 to 1 February 2017)
1. The CCDAN Studies Register was searched using the following terms:
Condition = (mania or hypomania) and Intervention = lithium
2. The CCDANCTR-References Register was searched using a more sensitive set of free-text terms to find additional, untagged,
uncoded trial reports: (lithium and (mania* or manic* or hypomani* or ((bipolar or schizoaffective) NEAR (acute or psychos* or
psychotic or “mixed episode*” or “mixed state*” or “rapid cycl*”))))
3. (1 or 2) (n = 103)

402Lithium for acute mania (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Cochrane Central Register of Controlled Trials (CENTRAL), 2017, Issue 1 (all years)
#1 (lithium and (mania* or manic* or hypomani* or ((bipolar or schizoaffective) near (acute or psychos* or psychotic or “mixed
episode*” or “mixed state*” or “rapid cycl*”))))
#2 SR-DEPRESSN or HS-DEPRESSN
#3 #1 not #2 (n = 231)

Ovid MEDLINE (databases) (2014 to 1 February 2017)
Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MED-
LINE(R)
1. lithium.ti,ab,kf,hw.
2. ((bipolar or schizoaffective) and (acute or psychos* or psychotic or mixed episode* or mixed state* or rapid cycl*)).ti,ab,kf,hw.
3. 1 and 2
4. randomized controlled trial.pt.
5. randomi*.ti,ab,kf.
6. (RCT or at random or (random* adj (assign* or allocat* or divid* or division or number))).ti,ab,kf.
7. trial.ti.
8. clinical trials as topic.sh.
9. placebo.ti,ab,kf.
10. ((singl* or doubl* or trebl* or tripl*) adj3 (blind* or mask* or dummy)).ti,ab,kf.
11. or/5-10
12. exp animals/ not humans.sh.
13. 11 not 12
14. 13 and 3
15. ..dedup 14
16. (2014* or 2015* or 2016* or 2017*).yr,ed.
17. 15 and 16 (n = 64)

Ovid PsycINFO (2014 to 1 February 2017)
1. treatment effectiveness evaluation.sh.
2. clinical trials.sh.
3. mental health program evaluation.sh.
4. placebo.sh.
5. placebo.ti,ab,id.
6. randomly.ab.
7. randomi*.ti,ab,id.
8. trial.ti,id.
9. ((singl* or doubl* or trebl* or tripl*) adj3 (blind* or mask* or dummy)).ti,ab,id.
10. (control* adj3 (trial or study or group*)).ti,ab,id.
11. factorial*.ti,ab,id.
12. allocat*.ti,ab,id.
13. assign*.ti,ab,id.
14. ((waitlist* or wait* list* or treatment as usual or TAU) adj3 (control or group)).ab.
15. (random* adj3 (administ* or class* or control* or determine* or divide* or distribut* or expose* or fashion or number* or place*
or recruit* or subsitut* or treat*)).ab.
16. or/1-15
17. lithium.ti,ab,id,hw.
18. ((bipolar or schizoaffective) and (acute or psychos* or psychotic or mixed episode* or mixed state* or rapid cycl*)).ti,ab,id,hw.
19. mania/ or hypomania/
20. 17 and (18 or 19)
21. 16 and 20
22. (2014* or 2015* or 2016* or 2017*).yr,an,up.
23. 21 and 22 (n = 46)
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Ovid Embase (2014 to 1 February 2017)
1. randomized controlled trial.sh.
2. randomization.sh.
3. placebo.sh.
4. placebo.ti,ab,kw.
5. randomi#ed.ti,ab,kw.
6. (RCT or at random or (random* adj3 (administ* or class* or control* or determine* or divide* or distribut* or expose* or fashion
or number* or place* or recruit* or subsitut* or treat*))).ti,ab,kw.
7. ((singl* or doubl* or trebl* or tripl*) adj3 (blind* or mask* or dummy)).ti,ab,kw,hw.
8. crossover procedure.sh.
9. (crossover* or cross over*).ti,ab,kw.
10. (control* adj3 (trial or study or group*)).ti,ab,kw.
11. or/1-10
12. ((animal or nonhuman) not (human and (animal or nonhuman))).sh.
13. 11 not 12
14. ((bipolar or schizoaffective) and (acute or psychos* or psychotic or mixed episode* or mixed state* or rapid cycl*)).ti,ab,kw,hw.
15. mania/ or hypomania/ or manic psychosis/
16. bipolar mania/
17. manic depressive psychosis.mp.
18. mania assessment/ or bech-rafaelsen mania scale/ or hypomania checklist 32/ or young mania rating scale/
19. “mixed mania and depression”/
20. or/14-19
21. lithium.af.
22. 13 and 20 and 21
23. (2014* or 2015* or 2016* or 2017*).yr,dd.
24. 22 and 23
25. ..dedup 24 (n = 318)

2017 Search Total = 762
After de-duplication = 544

Update search-2, April/May 2018

Cochrane Library Trials database (Issue 4 of 12, April 2018)
#1 (lithium and (mania* or manic* or hypomani* or ((bipolar or schizoaffective) near (acute or psychos* or psychotic or “mixed
episode*” or “mixed state*” or “rapid cycl*”))))
#2 SR-DEPRESSN or HS-DEPRESSN
#3 #1 not #2 (n = 46)
Ovid MEDLINE Databases (1946 to 17 May 2018) date limited 2017 onwards
1 lithium.ti,ab,kf,hw. (50923)
2 ((bipolar or schizoaffective) and (acute or psychos* or psychotic or mixed episode* or mixed state* or rapid cycl*)).ti,ab,kf,hw. (18953)
3 (1 and 2) (2632)
4 randomized controlled trial.pt.461940
5 randomi*.ti,ab,kf.543100
6 (RCT or at random or (random* adj (assign* or allocat* or divid* or division or number))).ti,ab,kf.188041
7 trial.ti.182905
8 clinical trials as topic.sh.183803
9 placebo.ti,ab,kf.194598
10 ((singl* or doubl* or trebl* or tripl*) adj3 (blind* or mask* or dummy)).ti,ab,kf.158432
11 or/4-10 (1052295)
12 (3 and 11) (652)
13 exp animals/ not humans.sh.4461712
14 (12 not 13) (650)
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15 (2017* or 2018*).yr,ed. (2393762)
16 (14 and 15) (44)
Ovid PsycINFO (1806 to May Week 2 2018), date limited 2017 onwards
1 treatment effectiveness evaluation.sh. (22049)
2 clinical trials.sh. (10902)
3 mental health program evaluation.sh. (2033)
4 placebo.sh. (5096)
5 placebo.ti,ab,id. (37454)
6 randomly.ab. (65746)
7 randomi*.ti,ab,id. (73778)
8 trial.ti,id. (30055)
9 ((singl* or doubl* or trebl* or tripl*) adj3 (blind* or mask* or dummy)).ti,ab,id. (24361)
10 (control* adj3 (trial or study or group*)).ti,ab,id.127299
11 factorial*.ti,ab,id. (17973)
12 allocat*.ti,ab,id. (27496)
13 assign*.ti,ab,id. (88272)
14 ((waitlist* or wait* list* or treatment as usual or TAU) adj3 (control or group)).ab. (4726)
15 (random* adj3 (administ* or class* or control* or determine* or divide* or distribut* or expose* or fashion or number* or place* or
recruit* or subsitut* or treat*)).ab. (47831)
16 or/1-15 (346634)
17 lithium.ti,ab,id,hw. (10538)
18 ((bipolar or schizoaffective) and (acute or psychos* or psychotic or mixed episode* or mixed state* or rapid cycl*)).ti,ab,id,hw.
(13086)
19 mania/ or hypomania/ (5891)
20 17 and (18 or 19) (2189)
21 (16 and 20) (496)
22 (2017* or 2018*).yr,an,up. (290086)
23 (21 and 22) (33)
Ovid Embase (1974 to 2018 May 17), date limited 2017 onwards
1 randomized controlled trial.sh. (502772)
2 randomization.sh. (78117)
3 placebo.sh. (325165)
4 placebo.ti,ab,kw. (272805)
5 randomi#ed.ti,ab,kw. (753158)
6 (RCT or at random or (random* adj3 (administ* or class* or control* or determine* or divide* or distribut* or expose* or fashion or
number* or place* or recruit* or subsitut* or treat*))).ti,ab,kw. (495563)
7 ((singl* or doubl* or trebl* or tripl*) adj3 (blind* or mask* or dummy)).ti,ab,kw,hw. (275282)
8 crossover procedure.sh. (55512)
9 (crossover* or cross over*).ti,ab,kw. (94338)
10 (control* adj3 (trial or study or group*)).ti,ab,kw. (987574)
11 or/1-10 (1972516)
12 ((animal or nonhuman) not (human and (animal or nonhuman))).sh.5545720
13 (11 not 12) (1717138)
14 ((bipolar or schizoaffective) and (acute or psychos* or psychotic or mixed episode* or mixed state* or rapid cycl*)).ti,ab,kw,hw.
(34878)
15 mania/ or hypomania/ or manic psychosis/ (19370)
16 bipolar mania/ (1670)
17 manic depressive psychosis.mp. (9079)
18 mania assessment/ or bech-rafaelsen mania scale/ or hypomania checklist 32/ or young mania rating scale/ (2666)
19 “mixed mania and depression”/ (1027)
20 or/14-19 (54267)
21 lithium.af. (81055)
22 (13 and 20 and 21) (2717)
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23 (2017* or 2018*).yr,dd. (2409033)
24 (22 and 23) (125)
2018 Search total = 248
After de-duplication, n = 161
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

1. Not all studies reported outcomes that were within our predetermined list of primary and secondary outcomes: this was
especially the case for studies published a long time ago. In that situation, we extracted important efficacy and adverse events data in
the units in which the study authors had chosen to express them (e.g. different scales, length of weeks of treatment).

2. Our protocol included that we would complete sensitivity analyses in the areas listed - we did not do this for the reasons given
below.

i) Excluding studies that recruited participants with treatment-resistant mania: we did not find any studies that gave us this
information

ii) Excluding studies with lithium as add-on treatment: we did not find any studies that used lithium as an add-on and also
fitted all our inclusion criteria

iii) Excluding studies with a dropout rate greater than 20%: as the number of studies we found in the majority of our
outcomes was very small, excluding these from the sensitivity analysis would have meant not being able to meta-analyse at all, but we
have acknowledged this within the GRADE ratings

3. We also planned to do the following sensitivity analyses.

1.
i) Lithium alone and studies using lithium with a mood stabiliser or antipsychotic: we did not include any studies using

lithium plus a mood stabiliser or antipsychotic

ii) If data were available, analysis by length of treatment to ascertain whether any treatment differences detected vary with time
- there was not adequate data to do this, except for lithium versus carbamazepine where we have included the data for mean length of
treatment in weeks.

2. Our comparators included ECT. We had prespecified we would only include blinded studies but this was the only available
evidence for lithium versus ECT and it was single-blinded, so for completeness of the review we decided to include this but make it
clear within the GRADE ratings.

3. We pre-specified time points of 3, 6, 8 and 12 weeks for data analysis. As the data in many areas were extremely limited, we
included data at the end point of the study, as long as this was at least seven days. The majority were 21 to 28 days.

4. A peer reviewer suggested including an analysis of lithium versus all comparators. This was included as comparison 15.

5. We intended to included four outcomes in the ’Summary of findings’ tables. As the outcomes actually available differed from
those outlined in the protocol, we included the most important for each comparison, trying to stick to the four categories below as far
as possible:

i) response;

ii) remission;

iii) main adverse events;

iv) total withdrawal from the study.

6. Many of the analyses had moderate to high heterogeneity; for these, we used a random-effects model. For those with low
heterogeneity we were able to use a fixed-effect model.
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