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Efficacy and safety of lamotrigine in the 
treatment of bipolar disorder across the 
lifespan: a systematic review
Frank M.C. Besag, Michael J. Vasey , Aditya N. Sharma and  
Ivan C.H. Lam

Abstract
Background: Bipolar disorder (BD) is a cyclic mood disorder characterised by alternating 
episodes of mania/hypomania and depression interspersed with euthymic periods. 
Lamotrigine (LTG) demonstrated some mood improvement in patients treated for epilepsy, 
leading to clinical studies in patients with BD and its eventual introduction as maintenance 
therapy for the prevention of depressive relapse in euthymic patients. Most current clinical 
guidelines include LTG as a recommended treatment option for the maintenance phase in 
adult BD, consistent with its global licencing status.
Aims: To review the evidence for the efficacy and safety of LTG in the treatment of all phases of BD.
Methods: PubMed was searched for double-blind, randomised, placebo-controlled trials 
using the keywords: LTG, Lamictal, ‘bipolar disorder’, ‘bipolar affective disorder’, ‘bipolar I’, 
‘bipolar II’, cyclothymia, mania, manic, depression, depressive, ‘randomised controlled trial’, 
‘randomised trial’, RCT and ‘placebo-controlled’ and corresponding MeSH terms. Eligible 
articles published in English were reviewed.
Results: Thirteen studies were identified. The strongest evidence supports utility in the 
prevention of recurrence and relapse, particularly depressive relapse, in stabilised patients. 
Some evidence suggests efficacy in acute bipolar depression, but findings are inconsistent. 
There is little or no strong evidence in support of efficacy in acute mania, unipolar depression, 
or rapid-cycling BD. Few controlled trials have evaluated LTG in bipolar II or in paediatric 
patients. Indications for safety, tolerability and patient acceptability are relatively favourable, 
provided there is slow dose escalation to reduce the probability of skin rash.
Conclusion: On the balance of efficacy and tolerability, LTG might be considered a first-line 
drug for BD, except for acute manic episodes or where rapid symptom control is required. In 
terms of efficacy alone, however, the evidence favours other medications.

Keywords: bipolar disorder, cyclothymia, depression, lamotrigine, mania, mood stabilisation, 
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Systematic Review

Keypoints
1. Evidence from randomised, controlled trials suggests lamotrigine is effective in reducing the 

risk of depressive relapse in stabilised bipolar patients.
2. There is little or no evidence to support the efficacy of lamotrigine in acute mania or rapid-

cycling bipolar disorder.
3. Lamotrigine has a favourable safety profile provided there is slow dose titration to reduce the 

risk of skin rash.
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Introduction
Bipolar disorder (BD) is an episodic mood disor-
der characterised by manic/hypomanic and 
depressive episodes interspersed with periods of 
euthymia.1 The International Classification of 
Diseases – 10th Revision (ICD-10) includes sep-
arate diagnostic categories for mania (F30) and 
bipolar affective disorder (F31).2 The diagnostic 
criteria for bipolar affective disorder require either 
a current or past episode of mania or hypomania 
in addition to at least one other affective episode. 
Diagnosis is subcategorised according to current 
affective episode (hypomanic, manic with or 
without psychotic symptoms, mild or moderate 
depression, severe depression with or without 
psychotic symptoms, mixed, or in remission). 
Starting from the publication of the DSM-IV 
(Diagnostic and Statistical Manual of Mental 
Disorders – Fourth Edition), the American 
Psychiatric Association3 has recognised two prin-
cipal subtypes of BD: bipolar I (BD-I) and bipo-
lar II (BD-II). In the current DSM-5, BD-I is 
characterised by mania and, although patients 
will often experience depressive episodes, depres-
sion is not required for a diagnosis. BD-II is char-
acterised by hypomania and at least one depressive 
episode. In current classifications, including the 
DSM-5, a broader symptomatology is recognised, 
which includes cyclothymia (already classified as 
a distinct BD in earlier editions of the DSM), in 
which hypomanic episodes rapidly alternate with 
non-major depressive episodes, and ‘other speci-
fied bipolar and related disorders’.4 Cyclothymia 
is excluded from the classification of bipolar 
affective disorder in the ICD-105 but is included 
in the forthcoming ICD-11.6

Lifetime prevalence of BD-I and BD-II were esti-
mated at 1.0% and 1.1%, respectively, in a large 
US population study undertaken between 2001 
and 2003.7 A more recent analysis as part of the 
World Health Organisation (WHO) World 
Mental Health Survey Initiative in 2011 cited 
aggregate lifetime prevalence figures of 0.6% for 
BD-I and 0.4% for BD-II based on data from an 
international sample of 61,392 participants.8 
With the inclusion of subsyndromal cases, the 
lifetime prevalence of any bipolar spectrum disor-
der may be as high as 6.5%.9

A greater allocation of health resources is required 
for adequate management of BD compared to 
unipolar depression and other chronic mental 
health conditions.10 Psychiatric comorbidities, 
behavioural problems, substance abuse and 

eating disorders are common. The rate of 
attempted suicide in patients with BD, a particu-
lar risk in patients with depression, may be as 
high as 25%−50%.10

Lamotrigine (LTG) is a phenyltriazine-derived 
antiseizure medication (ASM), developed for the 
treatment of epilepsy during the 1980s.11 Its 
mood effects were observed in early clinical trials 
during which some patients registered improve-
ments in the ‘happiness’ and ‘mastery’ compo-
nents of a health-related quality-of-life model.12 
Beginning in 1995, LTG entered a series of 
industry-sponsored clinical trials in patients to 
assess efficacy in all phases of BD. This led in 
2003 to regulatory approval for relapse preven-
tion in BD-I in the United States (US) and 
European Union (EU).11,13

LTG is currently licenced in more than 50 coun-
tries for depressive relapse in adults with predom-
inantly depressive BD-I.14,15 It is the only ASM 
licenced for depression and one of only three 
medications approved for depression in BD, the 
others being the antipsychotic quetiapine (QTP) 
and lithium (Li) (Table 1).

The mechanisms underpinning the therapeutic 
effect of LTG in BD remain unclear, in part 
reflecting a still incomplete understanding of  
the neurochemical and neurophysical irregularities 
underlying the disorder.16 Antiseizure effects are 
thought to be mediated by modulation of calcium 
and voltage-sensitive sodium ion channels17,18 and 
consequent inhibition of glutamate release which 
ultimately effects the suppression of supranormal 
neuronal activity.18 Neuromodulatory effects may 
be of relevance in BD, in which dysregulation of 
neuronal excitability has been implicated.18 A reg-
ulatory influence on serotonergic and glutamater-
gic signalling18 may also contribute to antidepressive 
and neuroprotective effects.19

The primary aim of this review is to summarise 
the evidence from randomised, double-blind, pla-
cebo-controlled trials for the efficacy and safety of 
LTG in the treatment of all phases of BD. The 
efficacy findings from randomised trials with 
active comparators, meta-analyses and open-label 
studies are also discussed.

Methods
The review was guided by the PRISMA criteria 
for reporting systematic reviews. A literature 
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Table 1. Licenced indications in bipolar disorder for common mood-stabilising medications.

Medication BNF EMAa FDA

ASMs Lamotrigine Monotherapy or 
combination therapy for 
bipolar disorder in adults

Prevention of depressive 
episodes in adult patients (⩾18 
years) with bipolar I disorder 
who experience predominantly 
depressive episodes
Not indicated for acute 
treatment of manic or 
depressive episodes

Maintenance treatment of 
bipolar I disorder to delay 
time to occurrence of mood 
episodes in patients treated 
for acute mood episodes 
with standard therapy
Treatment of acute manic 
or mixed episodes not 
recommended
Effectiveness in acute 
treatment of mood 
episodes not established

Carbamazepine Prophylaxis of bipolar 
disorder in adult patients 
unresponsive to lithium
Prophylaxis of bipolar 
disorder in paediatric 
patients

Prevention of manic–depressive 
psychosis in patients 
unresponsive to lithium

Treatment of acute manic 
and mixed episodes in 
bipolar I disorder

Valproate Treatment of manic 
episodes in adult 
patients

Treatment of manic episodes 
when lithium is contraindicated 
or not tolerated

Treatment of manic 
episodes

Antipsychotics Aripiprazole Treatment and 
recurrence prevention of 
mania in adult patients
Treatment of mania 
in adolescent patients 
(13–17 years)

Treatment of moderate to severe 
manic episodes in bipolar I 
disorder in adults
Prevention of manic episodes 
in adult patients with 
predominantly manic episodes 
who have previously responded 
to aripiprazole.
Treatment for up to 12 weeks 
of moderate to severe manic 
episodes in bipolar I disorder in 
adolescents (⩾13 years)

Acute treatment of manic 
and mixed episodes 
associated with bipolar I 
disorder

Olanzapine Monotherapy or 
combination therapy for 
mania in adult patients
Prevention of recurrence 
in adult patients

Treatment of moderate to severe 
manic episodes in adult patients
Prevention of manic recurrence 
in adults who have responded to 
an initial course of treatment

Acute treatment of 
manic or mixed episodes 
associated with bipolar I 
disorder
Maintenance treatment of 
bipolar I disorder

Quetiapine Treatment of mania in 
adult patients
Treatment of depression 
in adult patients
Prevention of mania 
or depression in adult 
patients
Treatment of mania 
in paediatric patients 
(12–17 years)

Treatment of moderate to severe 
manic episodes in adults (⩾18 
years)
Treatment of major depressive 
episodes in adults
Prevention of recurrence of 
manic or depressed episodes 
in adult patients who have 
previously responded to 
quetiapine

Depressive episodes
Manic episodes in bipolar I 
disorder

(continued)
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search strategy was formulated based on the 
PICOS framework (Population, Intervention, 
Comparator, Outcome and Study type). These 
variables were defined as follows:

P: Adult and paediatric patients with BD (BD-I, 
BD-II and BD-NOS) or cyclothymia.
I: Lamotrigine (Lamictal) monotherapy or adjunct 
therapy.
C: Placebo.
O: Efficacy, assessed either as a continuous variable 
(e.g., improvement in depression or mania rating 
scale scores) or as a dichotomous variable (e.g., 
response).
S: Double-blind, randomised, placebo-controlled 
trials.

Two authors independently searched the Medline/
PubMed and Embase electronic databases with-
out date restrictions in February 2020 and again 
in May 2021 using the keywords ( ‘bipolar disor-
der’ OR ‘bipolar affective disorder’ OR bipolar 
OR ‘bipolar I’ OR ‘bipolar II’ OR cyclothymia 
OR depression OR mania OR hypomania OR 

manic OR depressive) AND (lamotrigine OR 
Lamictal) AND ( ‘randomised controlled trial’ 
OR ‘randomized controlled trial’ OR ‘randomised 
trial’ OR ‘randomized trial’ OR ‘controlled trial’ 
OR RCT) AND (placebo OR placebo-controlled 
OR ‘placebo controlled’) and corresponding 
MeSH terms. Only studies with human partici-
pants and articles with full texts available in 
English were considered. Studies were eligible if 
they reported efficacy findings for LTG com-
pared to placebo in paediatric or adult patients 
with any bipolar subtype and in any phase of the 
condition. Trials of LTG monotherapy and 
adjunct therapy were included. There were no 
additional restrictions on patient or study charac-
teristics. The primary search was supplemented 
by hand-searching the references of relevant arti-
cles. Data were extracted to a custom form cre-
ated in Microsoft Excel based on the Cochrane 
Collaboration data collection form for interven-
tion reviews for randomised controlled trials 
(RCTs). Discrepancies were resolved by discus-
sion between the authors. Efficacy data from 
studies with active comparator medications, 

Medication BNF EMAa FDA

Risperidone Treatment of mania in 
adult patients
Short-term monotherapy 
for mania in paediatric 
patients (12–17 years)

Treatment of moderate to severe 
manic episodes in adult patients 
(⩾18 years).

Monotherapy or adjunctive 
therapy with lithium or 
valproate for treatment 
of acute mania or mixed 
episodes associated with 
bipolar I disorder

Asenapine Monotherapy or 
combination therapy of 
severe manic episodes in 
adult patients

Treatment of moderate to severe 
manic episodes associated 
with bipolar I disorder in adult 
patients

Acute monotherapy of 
manic or mixed episodes 
in adults and paediatric 
patients (10–17 years)
Adjunctive treatment to 
lithium or valproate in 
adults
Maintenance monotherapy 
in adults

 Lithium Treatment and 
prophylaxis of bipolar 
disorder in adult patients
Treatment and 
prophylaxis of bipolar 
disorder in paediatric 
patients (12–17 years).

Treatment of mania and 
hypomania
Treatment of recurrent bipolar 
depression

Monotherapy of acute 
manic and mixed episodes 
in bipolar I disorder in 
patients 7 years and older
Maintenance treatment in 
patients 7 years and older

ASMs, antiseizure medications; BNF, British National Formulary; EMA, European Medicines Agency; FDA, Food and Drug Administration.
aInformation for some drugs taken from the UK electronic medicines compendium were not available from the EMA.

Table 1. (continued)
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meta-analyses and open-label studies were also 
identified and included as supplementary evi-
dence for efficacy and tolerability.

Risk of bias for eligible placebo-controlled RCTs 
was independently assessed by two authors using 
the Cochrane Collaboration Risk of Bias Tool. 
Disagreements were resolved by discussion 
between the authors and the final judgements 
determined by consensus.

Results
The PRISMA search flow diagram is shown in 
Figure 1. Of 2231 unique articles identified, 13 
double-blind, randomised, placebo-controlled 
trials14,20–31 met the criteria for inclusion. LTG 
monotherapy trials included two studies in 
patients with acute bipolar depression20,23 and 
three relapse-prevention studies.21,25,26 The 
relapse prevention trials included one trial in 
patients stabilised following a recent depressive 
episode,26 one trial in patients stabilised following 
a recent manic/hypomanic episode,25 and one 
trial in patients with rapid-cycling symptoms.21 
Adjunct LTG trials included five studies in 
patients with acute bipolar depression,14,22,24,27,30 
two studies in patients with rapid cycling,28,30 and 
two relapse prevention studies.29,31 Four studies 
included only BD-I patients,20,25,26,31 one study 
included only BD-II patients,24 and the other 
eight studies included both BD-I and BD-II patie
nts.14,21–23,27–30 Of these eight studies, only two 
reported findings for BD-I and BD-II patients 
separately.21,30 One monotherapy trial23 and two 
adjunct trials22,24 in patients with acute depres-
sion included mixed samples of patients with 
bipolar and unipolar depression. One study was 
in patients with rapid-cycling BD-I or BD-II and 
a recent substance use disorder.28 All studies were 
in adult samples except for one relapse prevention 
trial of adjunct LTG, which included only paedi-
atric patients.31 Trial duration ranged from 6 to 
12 weeks for acute trials and from 6 to 18 months 
for relapse prevention trials. Sample size ranged 
from 23 participants to 463 participants. In total, 
873 patients were randomised to LTG. Efficacy 
data were available for 841 of these patients (van 
der Loos et  al.29 reported long-term follow-up 
data for 30 out of the 64 patients who were ran-
domised to LTG in the initial study phase 
reported by van der Loos et al.27 These patients 
have only been counted once). LTG dosage at 
trial endpoint was 50–500 mg/day. Existing bipo-

lar medication in add-on trials included paroxe-
tine, fluoxetine, Li, divalproex, and QTP.

In addition to the double-blind, randomised, pla-
cebo-controlled trials, five blinded (double or sin-
gle) randomised trials comparing LTG to an active 
comparator medication were identified. Four of 
these studies were in patients with acute depres-
sion32–35 and compared LTG with olanzapine/
fluoxetine combination (OFC) (n = 2), Li (n = 1) 
and citalopram (n = 1). The studies comparing 
LTG to OFC and Li were monotherapy trials. The 
study comparing LTG with citalopram was an 
adjunct treatment trial in patients already treated 
with a first-line mood stabiliser.35 The fifth ran-
domised trial with an active comparator was a dou-
ble-blind monotherapy trial in patients with acute 
mania in which LTG was compared with Li.36

Eighteen open-label studies were identified; four 
relapse/recurrence prevention studies, nine acute 
depression studies, and five acute mania/hypoma-
nia studies.

Risk of bias
The Cochrane risk of bias assessment resulted in an 
AHRQ (Agency for Healthcare Research and 
Quality) rating of Good for three studies, Fair for 
three studies and Poor for seven studies. Judgements 
for individual items of the risk of bias assessment 
for each study are available in the supplementary 
material. Most studies were judged as having a low 
risk of bias for randomisation, blinding and selec-
tive reporting. However, more than half of the stud-
ies were considered to present an unclear or high 
risk of bias for incomplete outcome data, frequently 
due to relatively high dropout rates. Other potential 
sources of bias were identified for all studies, but in 
most cases, it was considered that there was insuf-
ficient evidence to assess the degree to which these 
problems might introduce additional bias, and as a 
result, the majority of studies were judged as having 
unclear risk for this item.

Efficacy
Prevention of relapse/recurrence. Table 2 shows 
a summary of study characteristics for the RCTs 
and open-label studies of LTG for prevention of 
relapse/recurrence reviewed in this section.

Randomised, controlled studies. The efficacy  
of LTG monotherapy in preventing relapse in  

https://journals.sagepub.com/home/tpp
http://tpp.sagepub.com


Therapeutic Advances in Psychopharmacology 11

6 journals.sagepub.com/home/tpp

1

noitacifitnedI
Sc

re
en

in
g

El
ig

ib
ili

ty
In

clu
de

d

Ar�cles returned from primary 
literature search
PubMed (n = 80)

Ar�cles returned from primary 
literature search

PubMed Central (n = 1694)

Ar�cles returned from primary 
literature search
Embase (n = 457)

Ar�cles excluded
(n = 2039)

Ar�cles excluded
(n = 66)

Total ar�cles returned from 
primary literature search

(n = 2231)

Unique ar�cles a�er removal of 
duplicates
(n = 2136)

Titles screened
(n = 2136)

Abstracts reviewed
(n = 97)

Full text ar�cles reviewed
(n = 31)

Ar�cles excluded (n = 18)
Not placebo-controlled RCT (n = 3)
Preliminary report of data from 
included study (n = 2)
Secondary analysis of data from 
included study (n = 6)
Meta-analysis of data from included 
studies (n = 1)
Review (n = 3)
Other reason (n = 3)

Included studies
(n = 13)

Figure 1. PRISMA search diagram.
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stabilised adult patients with BD-I was investi-
gated in two industry-sponsored 18-month, multi-
centre, RCTs in which LTG monotherapy was 
compared with Li monotherapy and placebo.25,26 
Samples were ‘enriched’ to include only patients 
who both tolerated LTG and demonstrated mood 
stability during a 8- to 16-week pre-randomisation 
open-label phase, which included at least 1 week of 
LTG monotherapy. All other psychotropic medi-
cations were discontinued. The primary efficacy 
endpoint in each study was time to intervention 
(either additional pharmacotherapy or electrocon-
vulsive therapy) for any mood episode.

In the first study,25 175/349 patients, who were 
stabilised following a manic/hypomanic episode 
with open-label LTG, were randomised. Patient 
characteristics at baseline were consistent with at 
least moderately severe illness. LTG doses were 
adjusted between 100 and 400 mg/day depending 
on clinical response. Over the follow-up period, 
LTG was significantly superior to placebo in pro-
longing time to intervention for any mood epi-
sode (p = 0.02) and time to intervention for a 
depressive episode (p = 0.02). There was no dif-
ference between LTG and Li in either time to 
intervention for any mood episode (p = 0.46), or 
time to intervention for a depressive episode 
(p = 0.36). For time to intervention for manic/
hypomanic or mixed episodes, LTG did not sepa-
rate from placebo (p = 0.28), and there was a non-
significant trend favouring Li over LTG (p = 0.09). 
Among patients treated with LTG, 28 mood epi-
sodes requiring intervention were reported, of 
which 20 were manic/hypomanic or mixed states 
and eight were depressive episodes. The most fre-
quent AEs leading to withdrawal in the open-
label phase were rash (n = 17; 5%) and mania 
(n = 12; 3%). In the randomised phase, two 
patients (3%) in the LTG group discontinued 
due to mania but there were no withdrawals due 
to rash.

In the second study,26 463 patients were ran-
domised to LTG (50, 200 or 400 mg/day), Li or 
placebo, having been stabilised on LTG adjunct 
or monotherapy during a 8- to 16-week open-
label phase following a major depressive episode. 
Sixty-one percent of patients had required previ-
ous psychiatric hospital admission, and 35% had 
a history of at least one previous suicide attempt. 
The primary efficacy analysis was based on com-
bined data from the LTG 200 and 400 mg/day 
groups, excluding data from the LTG 50 mg/day 
group. During the randomised monotherapy 

phase, the median (95% confidence interval (CI)) 
time to intervention for any mood episode was 93 
(58–180) days for placebo, 170 (105 to not evalu-
able (‘not evaluable’ due to insufficient data)) 
days for Li and 200 (146–399) days for LTG. 
LTG (combined data for 200 and 400 mg/day) 
was superior to placebo for time to intervention 
for any mood episode (p = 0.029). There was no 
difference between LTG and Li. Interventions for 
depression were more frequent than interventions 
for mania by a ratio of 3:1. Kaplan–Meier survival 
analysis was used to estimate freedom from inter-
vention for depression and mania due to insuffi-
cient numbers of events in some treatment 
groups. Kaplan–Meier estimates for freedom 
from intervention for depression at 1 year were 
57%, 46% and 45% for LTG, Li and placebo, 
respectively, and for freedom from intervention 
for mania at 1 year 77%, 86% and 72% for LTG, 
Li and placebo, respectively. Based on this analy-
sis, LTG was superior to placebo for time to 
intervention for depressive episodes (p = 0.047). 
There was no difference between LTG and pla-
cebo (p = 0.339) or between Li and LTG 
(p = 0.125) in time to intervention for mania. 
When LTG groups were analysed separately, 
LTG 200 mg/day was superior to placebo for 
time to intervention for any mood episode 
(p = 0.013) and time to intervention for depres-
sion (p = 0.028) but not for time to intervention 
for mania. Analysed separately, the 50 and 400 
mg/day LTG groups were not superior to placebo 
on any of these measures. A later analysis of the 
data from this study41 showed switch-to-mania 
was no more frequent with LTG than placebo 
during the first 6 months. The most common 
AEs leading to discontinuation during the open-
label phase were rash (n = 38; 4%), mania (n = 10; 
1%) and depression (n = 10; 1%). During the ran-
domised phase, rash led to the withdrawal of 4% 
(nine patients) in the LTG groups. Four suicides 
were reported, two during the open-label phase, 
one during the randomised phase in a patient tak-
ing LTG 400 mg/day, and one 3 weeks after dis-
continuation from the open-label phase.

A meta-analysis of the pooled data from the two 
RCTs42 consolidated most of the initial findings, 
but indicated significantly longer time-to-interven-
tion for mania/hypomania or mixed episodes with 
LTG compared to placebo (p = 0.034). A second 
meta-analysis, which excluded patients who 
relapsed within 90 days,43 found time-to-interven-
tion for any mood episode remained significantly 
greater for LTG than placebo (p = 0.002).
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Two more recent studies have provided evidence 
of efficacy for relapse prevention for adjunct 
LTG. Findling et al.31 conducted a placebo-con-
trolled withdrawal trial in 173 paediatric BD-I 
patients. Time-to-occurrence of a bipolar event 
(TOBE), the primary outcome, was monitored 
up to 36 weeks after an initial 18-week open-label 
phase during which LTG was added to existing 
treatment comprising one or two mood stabilisers 
and/or antipsychotics. Patients were at least mod-
erately ill (baseline CGI-BP ⩾ 4). Efficacy analy-
sis was based on the intention-to-treat (ITT) 
population. In phase I, the mean (standard error, 
SE) time to stabilisation was 101 (1.6) days. In 
the randomised withdrawal phase, the mean (SE) 
TOBE for patients with depressive, manic/hypo-
manic and mixed state index episodes, respec-
tively, were: LTG 155 (14.7) days, placebo 50 
(3.8) days; LTG 163 (12.2) days, placebo 120 
(12.2) days; and LTG 136 (15.4) days, placebo 
107 (13.8) days. For the overall population, the 
difference between LTG and placebo for TOBE 
was not statistically significant based on stratified 
log-rank analysis (hazard ratio, HR = 0.63; 95% 
CI = 0.38–1.03; p = 0.072). However, Cox regres-
sion analysis which controlled for index mood 
state, the use of antipsychotic medication, the use 
of ADHD medication, age and sex, revealed a sig-
nificantly greater treatment effect for LTG versus 
placebo (χ2 = 3.9; p = 0.047). In addition, a strati-
fied log-rank analysis of TOBE significantly 
favoured LTG in the subgroup of patients aged 
13–17 years (HR = 0.46; 95% CI = 0.24–0.88; 
p = 0.015), but not younger patients (HR = 0.93; 
95% CI = 0.42–2.10; p = 0.877), and for patients 
not taking ADHD medication (p = 0.035), but 
not those who were taking ADHD medication. 
Dermatological adverse events (AEs) were 
reported in 4% of patients in the open-label phase 
and 2% in the randomised phases.

A long-term follow-up of an earlier placebo-con-
trolled RCT in patients with either BD-I or BD-II 
and acute depression (see below)27 enrolled 55 
responders in a 60-week extension phase to com-
pare time to relapse between groups treated with 
Li and either adjunct LTG or adjunct placebo.29 
After the initial 8-week study, open-label paroxe-
tine was added for an additional 8 weeks in 
patients who had not responded in the initial ran-
domised phase. During the extension phase, 
patients who responded in either of the previous 
phases were retained in the trial until relapse  
or recurrence of a depressive or manic episode. 
The response seen with LTG with or without 

paroxetine during the initial phases based on 
Clinical Global Impression-Bipolar Version 
(CGI-BP) scores was reported to have been main-
tained during the follow-up period. The median 
time to relapse or recurrence, defined as loss of 
initial response based on Montgomery-Åsberg 
Depression Rating Scale (MADRS) scores (⩾50% 
decrease in baseline MADRS), was greater for 
LTG (10 months; 95% CI = 1.1–18.8) than pla-
cebo (3.5 months; 95% CI = 0.7–7.0). No formal 
statistical analysis of these results was possible, 
however, due to the selected group for follow-up.

In addition to these studies, two industry- 
sponsored pre-licencing RCTs in rapid-cycling 
patients have been conducted, only one of which 
was subsequently published.21 The study featured 
an enriched sample of 182 patients with either 
BD-I (71%) or BD-II who met stabilisation crite-
ria following open-label treatment with LTG. 
These patients were subsequently randomised to 
continue treatment with LTG monotherapy or 
placebo after tapered withdrawal of existing co-
medication. Dose could be adjusted between 100 
and 500 mg/day according to individual patient 
requirements. The primary outcome was time to 
additional pharmacotherapy for emerging symp-
toms. Efficacy data were analysed based on  
the ITT population. Over 6 months, time-to-
intervention did not differ significantly between 
LTG and placebo groups (p = 0.177), although 
patients taking LTG had significantly longer sur-
vival-in-study times which account for any pre-
mature discontinuation (p = 0.036). Median 
survival time was 6 weeks longer with LTG than 
placebo (18 weeks vs 12 weeks). The proportion 
of patients who remained stable without relapse 
at 6 months was also significantly greater for LTG 
(41% vs 26%; p = 0.03). Secondary analysis 
showed a larger treatment effect in BD-II than 
BD-I patients with a trend towards significantly 
longer time-to-intervention for LTG than pla-
cebo (p = 0.073) and a significant difference 
between LTG and placebo for survival in study in 
BD-II (p = 0.015). Eighty percentage of patients 
requiring additional medication were treated for 
depressive symptoms.

Full efficacy data for placebo-controlled RCTs are 
available in the online supplementary material.

Meta-analyses. A meta-analysis44 which included 
the three industry-sponsored RCTs summa-
rised in this section reported risk ratios (RRs) of 
less than one for LTG compared to placebo for 
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relapse for any mood episode (RR = 0.83; 95% 
CI = 0.68–1.00; p = 0.047), relapse for manic/
mixed episodes (RR = 0.96; 0.68–1.34; p = 0.800) 
and relapse for depressive episodes (RR = 0.70; 
95% CI = 0.36–1.36; p = 0.290). However, the 
95% CI for one of the two studies in the analysis 
of depressive relapse26 and for the pooled data 
for depressive relapse extended beyond one. 
Similarly, for manic/mixed relapse, only one of 
the two included studies had an RR less than 125 
and both studies had wide confidence intervals 
extending beyond 1. These results were reflected 
in the p values for manic/mixed and depressive 
relapse which did not reach statistical signifi-
cance and led the authors to conclude that the 
data did not support LTG monotherapy for 
either indication.

More recently, Oya et al.45 aggregated data from 
double-blind, placebo-controlled RCTs of relapse 
prevention in stabilised patients receiving LTG or 
Li either as monotherapy or as adjuncts to exist-
ing treatment. Findings from four studies of 
LTG, which included three of the studies indi-
vidually summarised above and one additional 
Japanese study, and two studies of Li found sta-
tistically greater efficacy for both drugs compared 
with placebo for prevention of mood episodes 
(LTG: RR = 0.81, 95% CI = 0.70–0.93; p = 0.004; 
I2 = 0%, number needed to treat (NNT) = 8.3, 
95% CI = 5.0–25.0; Li: RR = 0.52, 95% CI = 0.41–
0.66; p < 0.00001; I2 = 0%; NNT = 2.3, 95% 
CI = 1.6–4.2) and superiority with regard to all-
cause discontinuation (LTG: RR = 0.89, 95% 
CI = 0.81–0.98, p = 0.02, I2 = 52%, number 
needed to harm (NNH) = 11.1, 95% CI = 7.1–
25.0; Li: RR = 0.57, 95% CI = 0.47–0.69, 
p < 0.00001, I2 = 0%, NNH = 2.3, 95% CI = 1.6–
4.3). Although no direct comparison between the 
drugs was performed, Li appeared to be superior 
to LTG for preventing relapse.

The relative antimanic/antidepressive efficacies of 
LTG and other medications used in bipolar main-
tenance therapy were compared in an analysis by 
Popovic et al.46 A polarity index (PI), correspond-
ing to the ratio between the NNT for prevention 
of depression and the NNT for the prevention of 
mania was calculated for each medication, with a 
PI > 1 denoting a greater relative antimanic effect 
and a PI < 1 denoting a greater relative antide-
pressant effect. Analysis of data from RCTs 
resulted in a PI of 0.40 for LTG, suggesting 
greater efficacy in depression. Indices reported for 
other drugs were as follows: risperidone 12.09; 

aripiprazole 4.38; ziprasidone 3.91; olanzapine 
(OLA) 2.98; Li 1.39; and QTP 1.14.

Open-label studies. A randomised open-label 
study in BD-I patients found no significant differ-
ences between LTG and Li in time-to-recurrence 
or relapse over periods of up to 5 years. The RRs 
for LTG versus Li for recurrence or relapse for 
any mood episode, manic episodes and depressive 
episodes were 0.92, 1.91 and 0.69, respectively, 
indicating greater relative efficacy for LTG in pre-
venting depressive relapse and for Li in prevent-
ing manic relapse.37

A long-term enriched, naturalistic study in 46 
patients stabilised on either LTG or OLA39 
reported a significantly lower recurrence rate for 
depressive episodes with OLA (p = 0.010). 
Recurrence rates were not significantly different 
between groups for any mood episode (OLA 
35.0%; LTG 57.7%; p = 0.127) or for manic epi-
sodes (OLA 15.0%; LTG 0%; p = 0.075). 
Similarly, time-to-recurrence for depressive epi-
sodes significantly favoured OLA (p = 0.033), but 
time-to-recurrence for any mood episode was not 
significantly different between groups (p = 0.195). 
More patients taking LTG required co-adminis-
tration of antidepressants than patients taking 
OLA (p = 0.008). The relatively small sample size 
in this study may have limited the statistical power 
to detect differences between treatments.

A post-marketing surveillance study conducted in 
Japan40 reported relapse/recurrence rates and 
time to relapse/recurrence in 966 patients over a 
12-month period. Of the 703 patients with com-
plete data, 466 (66.3%) experienced no episodes 
of recurrence or relapse. The 25th percentile for 
time to relapse/recurrence in the remaining 
patients was 105 days for any mood episode, 274 
days for depressive episodes and 259 days for 
manic/hypomanic or mixed episodes. The rate of 
recurrence or relapse was 20% for both manic 
and depressive episodes. Remission from depres-
sive symptoms based on the Hamilton Depression 
Rating Scale (HAM-D) increased from 21.1% at 
treatment initiation to 67.4% after 10–12 months, 
based on data from 536 patients who remained in 
the study. Remission from manic symptoms 
based on the Young Mania Rating Scale (YMRS) 
was 91.0% at treatment initiation and 97.3% 
after 10–12 months in 514 patients with available 
data. The stability of YMRS over time was inter-
preted as an indication that LTG was effective at 
stabilising mood in the long term.
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There are few data on relapse prevention with 
LTG in paediatric samples. A single open-label 
study38 in 46 paediatric BD-I and BD-II patients 
initially stabilised with second-generation antipsy-
chotics reported a sustained response from Week 
8, when antipsychotics were withdrawn, to Week 
14 after 6 weeks of LTG monotherapy. Response 
rates at Week 14 were 72% for manic symptoms 
(based on YMRS) and 82% for depressive symp-
toms (based on the Children’s Depression Rating 
Scale-Revised (CDRS-R)), suggesting bimodal 
efficacy in maintaining symptom control. The 
overall remission rate at Week 14 was 56%. Three 
patients (23%) in remission at Week 8 had 
relapsed by Week 14. Mean CDRS-R scores con-
tinued to decline during the LTG monotherapy 
phase (between Weeks 8 and 14) and were signifi-
cantly lower at Week 14 than Week 8 (p < 0.05). 
During the LTG titration phase up to Week 8, 
significant reductions from baseline were observed 
in YMRS (p < 0.001), CDRS-R (p < 0.001), 
Child Mania Rating Scale – Parent (p < 0.001), 
and in CGI-BP Overall, CGI-BP Mania and 
CGI-BP Depression scores as well as Overt 
Aggression Scale (OAS) Aggression and Irritability 
scores (all p < 0.01). Most AEs were mild or mod-
erate. Rash, considered ‘benign’, was reported in 
three patients (6.4%) and led to treatment with-
drawal as a precautionary measure.

Most of the data on relapse prevention comes 
from patients with BD-I. The efficacy of LTG for 
the prevention of relapse in BD-II is still largely 
unclear47; only two of the RCTs summarised 
above included patients with BD-II, one of which 
was in patients with rapid-cycling symptoms.

Acute depression. Table 3 shows a summary of 
study characteristics for the RCTs and open-label 
studies of LTG for acute depression reviewed in 
this section.

Randomised controlled studies. The first pre-
licencing phase III study to report findings was 
a multi-centre dose comparison in adult BD-I 
patients with current major depression.20 One 
hundred ninety-five patients were randomised to 
monotherapy with LTG 50 mg/day, LTG 200 mg/
day or placebo for 7 weeks. The primary outcome 
was change in baseline scores on the 17-item 
HAM-D (HAM-D17). Sample characteristics at 
time of enrolment suggested moderately to mark-
edly severe illness. Patients in both LTG groups 
demonstrated significant improvement (p < 0.05) 
in observed HAM-D17 scores but not for last 

observation carried forward (LOCF) scores, 
although the 200 mg/day group demonstrated a 
trend towards improvement (p = 0.84). Significant 
improvements in secondary outcomes (observed 
and LOCF HAM-D item 1 (depressed mood), 
MADRS, CGI-Severity (CGI-S) and CGI-
Improvement (CGI-I)) were reported for LTG 
200 mg/day (all p < 0.05). LTG 50 mg/day dem-
onstrated statistically significant improvement in 
observed HAM-D17, MADRS, CGI-S, CGI-I 
and MRS, and in observed and LOCF HAM-D 
item 1 (all p < 0.05). Significant improvements 
in observed HAM-D17 scores were seen within 5 
weeks (LTG 200 mg/day only) and in observed 
and LOCF HAM-D item 1 scores within 3 weeks 
(both LTG groups at 50 mg/day (The LTG 
200 mg/day group was titrated to 50 mg/day at  
Week 3)). Both LTG groups showed a mean 
13-point improvement in HAM-D17 observed 
scores (both p < 0.05 vs placebo). Response rates 
at Week 7 were 52%, 41% and 26% for LTG 200 
mg/day, LTG 50 mg/day and placebo, respec-
tively. Although LTG was significantly better than 
placebo on secondary outcomes, LOCF scores 
for the primary outcome were not significantly 
improved with either dose. Rash led to withdrawal 
in seven patients (5%) receiving LTG, three 
patients in the 50 mg/day group and four patients 
in the 200 mg/day group. Other AEs resulting in 
withdrawal in the LTG groups included worsen-
ing psychiatric depression (50 mg/day, n = 3; 5%), 
suicidal ideation (50 mg/day, n = 1; 2%, 200 mg/
day, n = 1; 2%), suicide attempt (50 mg/day, n = 1; 
2%) and mania (200 mg/day n = 2; 3%).

Four further pre-licencing RCTs in acute bipolar 
depression were conducted. The results of these 
studies were not published individually, but the 
results have been included in meta-analyses pool-
ing data from all five studies. None of the studies 
individually found significantly greater improve-
ment in primary outcomes for acute depressive 
symptoms than with placebo.58

A contemporary crossover study compared LTG 
and gabapentin (GBP) monotherapies and pla-
cebo in patients with treatment refractory bipolar 
or unipolar affective disorders, the majority with 
rapid-cycling symptoms.23,48 Findings from a 
subgroup of 31 patients (BD-I n = 11; BD-II 
n = 14; unipolar n = 6) with evaluable data for all 
three treatments48 reported response rates 
(CGI-BP rating of ‘much improved’ or ‘very 
much improved’) after 6 weeks of 52%, 26% and 
23% for LTG, GBP and placebo, respectively. 
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Table 3. Summary of acute depression studies.

Study Type Bipolar 
subtype

Monotherapy 
or adjunct

Comparator N Duration LTG dose 
(mg/d)

Calabrese 
et al.20,a

Randomised, double-
blind, parallel-group, 
placebo-controlled, 
multi-centre study

BD-I Monotherapy Placebo 195 7 weeks 50; 200

Frye 
et al.48,b

Randomised, double-
blind, crossover study

BD-I; BD-II; 
Rapid-cycling

Monotherapy GBP; 
placebo

38 6 weeksc 300–500

Obrocea 
et al.23,b

Randomised, double-
blind, crossover study

BD-I; BD-II; 
Rapid-cycling

Monotherapy GBP; 
placebo

45 6 weeksc 300–500

Brown 
et al.32,d

Randomised, double-
blind study

BD-I Monotherapy OFC 410 7 weeks 200

Brown 
et al.33,d

Randomised, double-
blind study

BD-I Monotherapy OFC 410 25 weeks 200

Suppes 
et al.34

Randomised, single-
blind, study

BD-II Monotherapy Li 102 16 weeks 200

Normann 
et al.22

Randomised, double-
blind, parallel-group, 
placebo-controlled study

BD-I; BD-II Adjunct (PAR) Placebo 40 9 weeks 200

Barbosa 
et al.24

Randomised, double-
blind, placebo-controlled 
study

BD-II Adjunct (FXT) Placebo 23 6 weeks 100

van der 
Loos 
et al.27,a

Randomised, double-
blind, placebo-
controlled, multi-centre 
study

BD-I; BD-II Adjunct (Li) Placebo 124 8 weeks 200

Wang 
et al.28

Randomised, double-
blind, placebo-
controlled, pilot study

BD-I; BD-I Adjunct 
(Li + DVX)

Placebo 36 12 weeks 150–200

Geddes 
et al.14

Randomised, double-
blind, placebo-
controlled, parallel-
group, multi-centre, 
2 × 2 factorial trial

BD-I; BD-II Adjunct (QTP) Placebo 202 12 weeks 200e

Kemp 
et al.30

Randomised, double-
blind, placebo-controlled 
study

Rapid-
cycling BD-I; 
BD-IIf

Adjunct 
(Li + DVX)

Placebo 49 12 weeks 150–200

Schaffer 
et al.35

Randomised, double-
blind, pilot study

BD-I; BD-II Adjunct CTP 20 12 weeks —

Nierenberg 
et al.49

Randomised, open-label 
study

BD-I; BD-II Adjunct (AD) Inositol; RIS 66 16 weeks 150–250

Nolen 
et al.50

Randomised, open-label 
study

BD-I; BD-II Adjunct (Li; 
VPA; CBZ)

TCP 20 10 weeks 25–400

Calabrese 
et al.51

Open-label, prospective, 
multi-centre trial

BD-I; BD-II; 
BD-NOS

Either NA 75 48 weeks 50–500

(continued)
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Study Type Bipolar 
subtype

Monotherapy 
or adjunct

Comparator N Duration LTG dose 
(mg/d)

Bowden 
et al.52

Open-label, multi-centre 
trial

BD-I; BD-II; 
Rapid-cycling

Either NA 75 48 weeks 100–500

McElroy 
et al.53

Open-label extension to 
Calabrese et al.20

BD-I Either NA 52 weeks 50–200

Chang 
et al.54

Open-label study 
(paediatric patients)

BD-I; BD-II; 
BD-NOS

Either NA 20 8 weeks 100–200g

Chang 
et al.55

Open-label, prospective 
study

BD-II Adjunct NA 109 52 weeks —

Watanabe 
et al.56

Open-label, 
observational study

BD-I; BD-II; 
BD-NOS

Either (SSRI; 
SNRI; TC: AP)

NA 445 12 months 5–400

Born 
et al.57

Open-label, 
retrospective, 
prospective study

BD-I; BD-II; 
Rapid-cycling

Either (Li; 
CBZ; VPA; 
TPM)

NA 20 ⩽24 months 100–500

AD, antidepressant; AP, antipsychotic; BD, bipolar disorder; CBZ, carbamazepine; CTP, citalopram; DVX, divalproex; FXT, fluoxetine; GBP, 
gabapentin; Li, lithium; LTG, lamotrigine; NA, not applicable; NOS, not otherwise specified; OFC, olanzapine fluoxetine combination; PAR, 
paroxetine; QTP, quetiapine; RIS, risperidone; SNRI, selective norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TC, 
tricyclic antidepressant; TCP, tranylcypromine; TPM, topiramate; VPA, sodium valproate.
aPlacebo-controlled study included in one or more meta-analysis.
bObrocea and Frye include overlapping patient data. Obrocea provided data for an expanded patient sample.
cDouble crossover with three 6-week treatment periods.
dInitial and extension phases of same study. Brown et al.33 includes initial 7-week period reported by Brown et al.32

e200 mg/day with concurrent VPA. 400 mg/day with concurrent combined oral contraceptives.
fIncluded patients with acute mania/hypomania, mixed episodes or depression.
g50–100 mg/day with concurrent VPA.

Table 3. (continued)

Post hoc analysis showed significantly greater 
response for LTG versus placebo (p = 0.022) and 
GBP (p = 0.011). Analysis by index affective epi-
sode showed non-significant trends in between-
group differences, with a higher response rate 
with LTG than GBP or placebo for both acute 
mania (LTG 44%; GBP 20%; placebo 32%; 
p = 0.165) and acute depression (LTG 45%; GBP 
26%; placebo 19%; p = 0.065). The results from 
an expanded sample of 45 patients, who received 
treatment with at least one medication23 were 
consistent with the earlier findings. In the total 
sample of patients exposed to any treatment, 
LTG was more effective than either GBP or pla-
cebo with response rates of 51%, 28% and 21%, 
respectively, after 6 weeks. Response rates for the 
36 patients who completed all three phases of the 
study showed a similar pattern (LTG 53%, GBP 
28% and placebo 22%; p = 0.01). Results for BD 
were not reported separately; however, a signifi-
cant relationship between LTG response and 
diagnosis of BD was reported (Pearson’s r = –0.32; 
p = 0.049). Other factors associated with response 

with LTG included male gender (r = 0.37; 
p = 0.22), exposure to fewer medication trials 
(r = –0.40; p = 0.015) and a history of fewer hospi-
talisations (r = –0.32; p = 0.050); of these varia-
bles, only number of trials and male gender were 
independent predictors of response. One patient 
developed rash after 15 weeks during continua-
tion of treatment with LTG which developed into 
toxic epidermal necrolysis (TEN).

Controlled trials with active comparators include 
a 7-week double-blind RCT comparing LTG and 
OFC in patients with acute BD-I depression, 
which reported significantly greater improvement 
with OFC in CGI-S (p = 0.002, effect size = 0.26), 
MADRS (p = 0.002, effect size = 0.24) and YMRS 
(p = 0.001, effect size = 0.24). Response (⩾50% 
reduction in MADRS) was not significantly dif-
ferent between groups (OFC 68.8%; LTG 
59.7%; p = 0.073), but mean time to response was 
significantly lower for OFC (p = 0.01), probably 
as a result of the need for more gradual titration 
with LTG. Overall, response and remission rates 
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were similar between groups. The incidence of 
suicidal and self-injurious behaviour significantly 
favoured OFC (OFC 0.5%; LTG 3.4%, 
p = 0.037).32 A follow-up33 over 25 weeks contin-
ued to show significantly greater improvement in 
CGI-S (p = 0.008), MADRS (p = 0.005) and 
YMRS (p < 0.001) with OFC. There were no sig-
nificant differences between the LTG and OFC 
treatment groups in rate of depressive relapse 
(MADRS > 15) in patients in remission after 7 
weeks (p = 0.528), or in treatment-emergent 
mania (p = 0.401).

A 16-week randomised single-blind trial compar-
ing LTG and Li in 98 patients with acute BD-II 
depression, 72% with rapid-cycling symptoms34 
reported significant decreases from baseline in 
HAM-D17, the primary outcome (LTG and Li 
both p < 0.0001), MADRS (LTG and Li both 
p < 0.001) and YMRS (LTG and Li both 
p < 0.001). There were no differences between 
drugs on any measure. More than 65% of patients 
taking LTG met HAM-D17 criteria for both 
response and remission, compared to 55% taking 
Li. There were no significant differences in 
response between patients with and without 
rapid-cycling symptoms.

In addition to the monotherapy trials summarised 
above, several studies have reported findings from 
studies of adjunct LTG in patients with depres-
sion who were unresponsive to existing treatment. 
Samples often included patients with unipolar 
depression. The earliest of these enrolled 40 
patients with BD-I (n = 4), BD-II (n = 3) or uni-
polar depression who were currently treated with 
paroxetine and were randomised to receive either 
adjunct LTG or adjunct placebo.22 Sample char-
acteristics suggested patients were moderately to 
markedly ill. The primary efficacy outcome was 
change in baseline HAM-D. Analysis of efficacy 
was based on data from the ITT population. After 
9 weeks, scores were significantly reduced in both 
adjunct LTG and adjunct placebo groups 
(p < 0.0001) with no difference between groups. 
There were no differences between LTG and pla-
cebo in response rate (⩾50% reduction in base-
line total HAM-D, LTG 55% and placebo 50%) 
or in time to response. When analysed separately, 
improvements in most individual HAM-D items 
showed no between-group differences. Only 
items 1 (depressed mood), 2 (guilt feelings), and 
7 (work and interest) showed significantly greater 
improvement with LTG (p = 0.0019, p = 0.0011 
and p = 0.049, respectively). This study included 

only a small number of patients with BD, and the 
results for these patients were not reported sepa-
rately. However, subgroup analysis of the primary 
outcome suggested bipolarity did not significantly 
influence treatment efficacy.

Barbosa et  al.24 reported findings for 23 adult 
patients with BD-II (n = 8) or unipolar major 
depression (n = 15) who had been treated unsuc-
cessfully with fluoxetine monotherapy and were 
randomised to receive either adjunct LTG or 
 placebo. After 6 weeks, LTG was associated with a 
significantly greater improvement than placebo in 
CGI-S scores (p = 0.03) and significantly greater 
response defined as a CGI-I rating of ⩽2 (LTG 
84.62%; placebo 30.00%; p = 0.013). Improvements 
in HAM-D and MADRS scores, the primary out-
come measures, showed no differences between 
LTG and placebo, but in light of the small sample 
size it is possible that this result could be explained 
by the limited statistical power of the study. There 
were no differences in improvement between 
patients with BD or unipolar depression on any of 
the efficacy outcomes. One patient receiving LTG 
who had no history of BD was withdrawn from the 
study due to a hypomanic episode.

van der Loos et  al.27 reported findings from a 
study of adjunct LTG compared with adjunct 
placebo in 124 Li-treated patients with BD-I or 
BD-II and current major depression. Enrolled 
patients had a MADRS score of ⩾18 and a 
CGI-BP severity score of ⩾4, indicating moder-
ate severity of illness. Efficacy analysis was based 
on ITT. After 8 weeks, the mean decrease in 
MADRS scores was significantly greater for LTG 
than placebo (p = 0.024). Response rate (⩾50% 
reduction in MADRS total score) was also signifi-
cantly greater for LTG (LTG 51.6%; placebo 
31.7%; p = 0.030). Response based on improve-
ment in CGI-BP was not greater than placebo, 
however (LTG 64.1%; placebo 49.2%; p = 0.105). 
Switch to mania/hypomania was reported in five 
patients (7.8%) with LTG, four of whom had 
rapid-cycling, and two patients (3.3%) taking pla-
cebo (p = 0.441).

Wang et  al.28 evaluated adjunct LTG against 
adjunct placebo in 36 patients aged 16–65 years 
with rapid-cycling BD-I or BD-II and recent sub-
stance use disorder who had not met criteria for 
bimodal response (MADRS ⩽ 19, YMRS ⩽ 12 
and Global Assessment of Functioning (GAF) ⩾ 51 
sustained for 4 weeks) following 16 weeks open-
label treatment with a combination of Li and 
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divalproex. Analysis of efficacy data was based on 
the ITT population. After 9 weeks, patients treated 
with adjunct LTG did not show greater improve-
ments in either MADRS or YMRS total scores 
than patients treated with adjunct placebo based 
on analysis of covariance (ANCOVA) with base-
line scores as the covariate (p = 0.27 and p = 0.25, 
respectively). Response rates did not differ between 
groups (LTG 39%; PLB 33%; p = 1.00) and rates 
of remission (28%) and bimodal response (44%) 
were the same in each group. Only 16 patients, 
eight in each treatment arm, completed the study 
with most discontinuations due to lack of efficacy. 
Baseline clinical characteristics indicated a high 
rate of comorbid anxiety disorder (72% in the 
LTG group and 67% in the placebo group), psy-
chosis (LTG 56%, placebo 44%), previous suicide 
attempt (LTG 39%, placebo 28%) and hospitali-
sation (LTG 72%, placebo 44%).

The CEQUEL (Comparative Evaluation of 
Quetiapine plus Lamotrigine) trial,14 a multisite 
study conducted in the United Kingdom, com-
pared add-on LTG to placebo in 202 BD-I and 
BD-II patients aged 16 years or older with acute 
depression, who were previously treated with 
QTP monotherapy. The study was a 2 × 2 facto-
rial design in which patients were also simultane-
ously randomised to either folic acid or folic acid 
placebo. Improvement was assessed via the 
16-item Quick Inventory of Depressive 
Symptomatology Self-Report (QIDS-SR16). 
Efficacy data were analysed based on modified 
ITT. Mean QIDS-SR16 scores after 12 weeks, 
the primary outcome, were lower for add-on 
LTG than for placebo, but the difference did not 
reach significance (mean diff. −1.73, 95% 
CI = −3.57 to 0.11, p = 0.066). Post hoc analysis 
suggested that this may have been influenced by 
low or undetectable LTG serum levels in non-
responders: a main effect of LTG at 12 weeks was 
apparent when these patients were excluded.59 
After 22 weeks, data for the 125 patients who 
remained in the study showed a similar difference 
in mean QIDS-SR16 scores between groups 
(mean diff. −1.87, 95% CI = −3.92 to 0.17, 
p = 0.072). After 52 weeks, data for 103 patients 
showed significantly lower QIDS-SR16 scores for 
patients treated with LTG (mean diff. −2.69, 
95% CI = −4.89 to −0.49, p = 0.017). More 
patients taking LTG than taking placebo met cri-
teria for remission (QIDS ⩽ 5) at Week 12 (31% 
vs 16%, p = 0.026) and at Week 52 (36% vs 13%, 
p = 0.012). Analysis of data from 150 patients 
randomised to receive folic acid or folic acid 

placebo showed an interaction between folic acid 
and LTG that was associated with impaired 
response during the first 12 weeks of treatment. 
The mean difference in QIDS-SR16 scores in 
patients not receiving folic acid was −4.14 (95% 
CI = −6.90 to −1.37, p = 0.004) compared to a 
mean difference of 0.12 (95% CI = −2.58 to 2.82, 
p = 0.931) in patients who did receive folic acid 
(see also later).

A 12-week, double-blind RCT compared adjunct 
LTG to placebo in 49 adults with rapid-cycling 
BD-I or BD-II who were experiencing a hypo-
manic, manic, mixed or depressed episode which 
was inadequately treated with Li + divalproex.30 
Patients were considered to be very ill, with high 
rates of co-occurring anxiety disorder (74%), past 
suicide attempts (40%) and previous psychotic 
diagnosis. Analysis of efficacy outcomes was 
based on LOCF. Adjunct LTG failed to separate 
from placebo on the primary outcome, change 
from baseline MADRS (p = 0.24) or ANCOVA of 
change in baseline MADRS with baseline scores 
as a covariate (p = 0.34). There were no differ-
ences between groups in response rate (⩾50% 
decrease in MADRS from baseline), bimodal 
response (MADRS ⩽ 19, YMRS ⩽ 12 and 
GAF ⩾ 51 maintained over four consecutive 
weeks), or remission (MADRS score ⩽ 10 at end-
point). After adjusting for treatment, time and 
age, a significant effect of diagnosis (BD-I vs 
BD-II) on YMRS scores was revealed with BD-I 
patients showing greater mean reductions com-
pared to patients with BD-II (p = 0.01). Serious 
AEs were reported in two patients (2%) receiving 
LTG: imminent suicidality in one patient and the 
emergence of a serious depressive episode requir-
ing hospitalisation in the other.

Finally, a 12-week randomised, double-blind 
pilot study comparing adjunct LTG with adjunct 
citalopram in 20 patients with BD-I or BD-II who 
were previously treated with a first-line mood sta-
biliser,35 found significant improvements in 
MADRS total score with both drugs (LTG −13.3, 
p = 0.001; citalopram −14.2, p = 0.002) and no 
significant difference between drugs (p = 0.78).

Full efficacy data for placebo-controlled RCTs are 
available in the online supplementary material.

Systematic reviews and meta-analyses. Ged-
des et al.60 aggregated data from the five industry-
sponsored RCTs in acute depression including 
the single published study summarised above. 
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Analysis indicated a significantly greater number 
of responders with LTG than placebo for both 
HAM-D (relative risk (RR) = 1.27, p = 0.002) 
and MADRS (RR = 1.22, p = 0.005), and signifi-
cant improvement in HAM-D and MADRS in 
patients with more severe baseline depression 
when analysed separately. The overall pooled 
treatment effect was modest, however. Signifi-
cant improvements in HAM-D (p = 0.001) and 
MADRS (p = 0.008) in patients with baseline 
HAM-D > 24 almost certainly reflected the 
lower placebo response in this subgroup, rather 
than indicating greater efficacy per se. The high 
placebo response in moderately affected patients 
contributed to a result for this subgroup that 
did not reach statistical significance (p = 0.445), 
but numerical response rates were similar for 
LTG patients in each group. Analysis of patient-
response data for all patients resulted in an 
NNT of 11. Excluding the moderately affected 
patients, the NNT for patients with more severe 
depression fell to 7.

A factor analytic study which analysed changes in 
sub-components of the 31-item HAM-D based on 
data from two RCTs, the first the industry-spon-
sored study summarised above, and the other in-
patients with major depressive disorder,61 was able 
to provide a more specific indication of the antide-
pressive profile of LTG.62 Out of seven factors 
identified from the HAM-D (‘depressive cogni-
tions’, ‘psychomotor retardation’, ‘insomnia’, 
‘hypersomnia’, ‘appetite and weight change’, 
‘anxiety’ and ‘anergia’), it was determined that 
LTG displayed significant therapeutic effects with 
regard to ‘depressive cognitions’ (from Week 3) 
and ‘psychomotor retardation’ (from Week 4) in 
the patients with BD.

A separate broad analysis of data from placebo-
controlled studies of LTG in bipolar and unipolar 
depression63 showed greater improvement in 
depressive symptoms and greater treatment 
response for LTG than placebo. Efficacy did not 
differ significantly between bipolar and unipolar 
depression or between LTG monotherapy and 
adjunct LTG. In drug-to-drug comparisons, effi-
cacy, response rates and remission rates did not 
differ significantly from Li, OFC, citalopram or 
inositol.

Meta-analytic comparisons of LTG with other 
treatments for bipolar depression have tended to 
favour other medications. A 2014 analysis64 rec-
ommended against the use of LTG based on data 

from 29 double-blind RCTs including the pub-
lished and unpublished manufacturer data and 
the study by van der Loos et  al. summarised 
above. Medications were compared for treatment 
effect size and rate of ‘switch-to-mania’. OLA and 
OFC recorded the largest effect sizes for efficacy. 
OFC was also associated with the highest response 
rate. Switch to mania was least likely with ziprasi-
done followed by QTP. LTG was found to have 
lower efficacy and the highest risk of switch-to-
mania based on SUCRA (surface area under the 
cumulative ranking curve) ranking estimates. It 
should be noted that differences between drugs in 
switch to mania were not statistically significant, 
and there is no clear evidence that LTG precipi-
tates a switch to a manic state.

A second meta-analysis published in the same 
year65 which included the five industry-sponsored 
trials of LTG also recommended OFC as the 
most effective monotherapy for acute bipolar 
depression. The resulting hierarchy of treatments 
ranked OFC > QTP > carbamazepine (CBZ) >  
OLA > VPA > LTG > aripiprazole ⩾ Li based on 
the average rates of improvement across placebo-
controlled RCTs. LTG did not show statistically 
significant superiority over placebo according to 
drug-placebo standardised mean differences 
(p = 0.09). LTG was one of five medications with 
relatively unfavourable values for NNT (⩾10).

Similarly, the results of a systematic review of 
RCTs of medication for BD-I depression ranked 
QTP highest with regard to efficacy, followed by 
OLA, OFC and divalproex. LTG did not show 
significantly greater improvement in MADRS/
HAM-D total scores than placebo.66

Open-label studies. Two industry-sponsored 
open-label studies51,52 reported significant 
improvement from baseline in patients enter-
ing the studies with either mania or depression. 
Calabrese et  al.51 reported significant improve-
ments from baseline in HAM-D and MRS scores 
(both p < 0.0001) with significant improvements 
noted within 7 days for patients with current 
depressive or manic episodes. Bowden et  al.52 
reported significant improvements from baseline 
in both depressive and manic symptoms among 
patients with and without rapid cycling. Rapid-
cycling patients with index mania improved less 
than patients without rapid cycling, but improve-
ments in patients with index depression were sim-
ilar between rapid-cycling and non-rapid-cycling 
groups.
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A 52-week open-label extension53 to one of the 
pre-licencing RCTs in patients with acute BD-I 
depression20 reported significant improvement in 
MADRS (p < 0.05) by Week 4 in LTG-treated 
patients who had received placebo in the acute 
study. Sustained improvements up to Week 52 
were seen in new initiators and those maintained 
on LTG following the acute trial; 81.4% of 
patients were in remission within 4 weeks of start-
ing LTG. Evidence of a reduction in mood insta-
bility also emerged: fewer than one-third of 
patients reported a manic event during the trial, 
compared with more than 60% who had reported 
a manic/hypomanic or mixed episode in the 12 
months prior to starting LTG. Non-serious rash 
was the most common AE leading to withdrawal 
(n = 6; 5%).

More recently, a 52-week naturalistic study of add-
on LTG in refractory patients with BD-II depres-
sion reported a sustained significant reduction in 
CGI-BP-S scores from Week 4 (p = 0.001), a 
response rate of 64.5% at Week 12, and improve-
ments maintained for up to 1 year.55 Discon-
tinuation rates for all patients were 44.0% at Week 
24 and 50.5% at Week 52 (14.3% and 22.9% in 
responders). Kaplan–Meier estimates for mean 
time to all-cause discontinuation were 31.8 weeks 
(95% CI 27.8–35.9) for all patients and 44.7 weeks 
(95% CI 41.1–48.3) for responders.

A Japanese observational study56 reported find-
ings for 445 patients with BD-I, BD-II or BD not 
otherwise specified (BD-NOS) who received 
LTG for 12 months (or until withdrawal), in 
most cases (77.5%), to supplement existing med-
ication. Outcome measures were the Himorogi 
Self-Rating Depression Scale (HSDS), Himorogi 
Self-Rating Anxiety Scale and CGI-I. 
Improvements were reported by Week 4. HSDS 
scores were significantly reduced at Weeks 24 and 
52 (both p < 0.001). When analysed separately, 
patients with BD-II and BD-NOS, but not 
patients with BD-I, showed significant improve-
ment in HSDS. CGI-I ratings at endpoint (Week 
52 or withdrawal) were ‘very much improved’ or 
‘much improved’ in 62% of all patients. Although 
the median adherence rate was 399 days, 25% of 
patients had withdrawn within 28 days. It is not 
clear whether these withdrawals might have been 
due to skin rash, which tends to occur in the early 
weeks of treatment.

A study in 20 adolescents with BD-I, BD-II  
or BD-NOS and current depression54 treated 

participants with LTG monotherapy or adjunct 
LTG for 8 weeks. At endpoint, 16 participants 
out of 19 with evaluable data (84%) met primary 
response criteria (a CGI-I score of 1 or 2), and  
11 participants (58%) were considered to be  
in remission (CGI-I of 1 or 2 and CDRS-R 
score ⩽ 28). Significant decreases were reported 
in CDRS-R (p = 0.001), YMRS (p = 0.001) and 
Overt Aggression Scale – Modified Aggression 
(p = 0.02), Irritability (p < 0.001) and Suicidality 
(p = 0.02) scores. A significant reduction in 
CDRS-R was evident at the end of Week 1 
(p = 0.04), although this was subsequently lost 
between Weeks 2 and 3. No significant weight 
change, rash or other AEs were reported.

A 12-week retrospective chart review67 in 37 pae-
diatric patients with unipolar depression (n = 22) 
or BD-I, BD-II (combined n = 4) or BD-NOS 
(n = 11) and current depression reported signifi-
cant improvements in CGI-S scores (p < 0.001) 
and response (CGI-S ⩽ 2) in 17 patients (45.9%). 
Mild to moderate rash was reported in five patients 
(13.5%) and resolved in each case on withdrawal 
of LTG. Finally, a ‘mirror-image’ comparison of 
patient symptom profiles before and after initiation 
of LTG57 found no significant change in the num-
ber of manic, depressive or mixed episodes, or the 
number of switches from depression to mania, 
and no significant improvements in CGI-BP, 
YMRS, Inventory of Depressive Symptomatology-
Clinician or GAF scores. Although symptoms did 
not appear to improve, the mean duration of 
depressive and mixed episodes was significantly 
reduced (p = 0.006 and p < 0.001, respectively).

In addition to these studies, two open-label com-
parisons between LTG and other medications for 
depression have been published. Nierenberg 
et al.49 found similar improvements with add-on 
LTG, risperidone or inositol in 66 refractory 
BD-I and BD-II patients with index depression. 
No significant differences in response rate at 16 
weeks were found between any of the groups 
(LTG 23%, risperidone 6.4%, inositol 17.4%), 
despite a positive trend in favour of LTG. LTG 
was associated with lower depression ratings and 
lower CGI-S and GAF scores at endpoint than 
either inositol or risperidone. Nolen et al.50 com-
pared add-on LTG to tranylcypromine in 19 
patients with refractory bipolar depression. The 
response rate without switch to mania was 62.5% 
for tranylcypromine and 36.4% for LTG, 
although the sample size was inadequate for a 
meaningful statistical comparison. Small sample 
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sizes in each of these studies may have limited the 
power of statistical analysis to separate the 
treatments.

Acute mania/hypomania. Table 4 shows a sum-
mary of study characteristics for the RCTs and 
open-label studies of LTG for acute mania/hypo-
mania reviewed in this section.

Randomised, controlled trials. Two placebo-
controlled RCTs of LTG monotherapy for bipo-
lar mania were conducted in the pre-licencing 
period but neither published findings.

Data from three unpublished trials have been 
summarised in a review by Yatham.70 The first 
compared LTG to placebo in a sample of 16 
manic/hypomanic patients who had been treated 
unsuccessfully with Li. LTG was no more effec-
tive than placebo after 8 weeks. The other studies 
compared LTG to Li and placebo, the first as 
monotherapy and the second as add-on therapy 
in patients treated with antipsychotics. Neither 
study found LTG to be superior to placebo.

However, a short-term double-blind RCT compar-
ing LTG and Li in 30 hospitalised patients with 
BD-I mania36 found that both drugs improved 
acute manic symptoms within 4 weeks. Mania 
Rating Scale (MRS) scores decreased by 20.1 
points for LTG (p = 0.0002) and 18.4 points for Li 
(p = 0.0005). The medications did not differ signifi-
cantly either in efficacy or in the use of rescue medi-
cation (lorazepam) at any time point. Although a 
more rapid titration than is recommended for LTG 
was used in order to overcome some of the limita-
tions of the short trial period there were no reports 
of rash in patients receiving LTG. However, the 
sample was small. Surprisingly, improvements in 
mania were similar to those seen with Li. However, 
Li serum levels were slightly below the therapeutic 
range during the observation period and the small 
sample may have limited the power of the analysis 
to detect differences between medications.

As also summarised above, a double-blind, pla-
cebo-controlled RCT in non-responsive rapid-
cycling BD-I and BD-II patients with current 
hypomanic, manic, mixed or depressive episode30 
found adjunct LTG was no better than placebo 
for response, bimodal response (MADRS ⩽ 19, 
YMRS ⩽ 12 and GAF ⩾ 51 maintained over four 
consecutive weeks), remission or mean change in 
MADRS. Participants were considered seriously 
ill and had failed to respond to a combination of 

Li and divalproex. A subgroup analysis found 
BD-I patients had a significantly greater (p = 0.01) 
mean reduction in YMRS scores than BD-II 
patients.

Full efficacy data for placebo-controlled RCTs are 
available in the online supplementary material.

Meta-analyses. A 2011 meta-analysis evalu-
ated the efficacy of 13 treatments for mania and 
placebo, on the basis of direct and indirect com-
parisons between drugs.71 Five direct comparisons 
including LTG were identified, two placebo-con-
trolled studies and three comparisons with Li. 
Standardised mean differences (95% CI) for con-
tinuous efficacy outcomes were estimated as 0.21 
(−0.02 to 0.50) for LTG vs Li and 0.01 (−0.21 to 
0.22) for LTG vs placebo, where positive values 
favour LTG. The estimated odds ratio (95% CI) 
for response rate for LTG vs Li was 0.76 (0.18 
to 3.23), favouring Li. In the multiple treatments 
meta-analysis with placebo as the reference treat-
ment, the mean change score standardised mean 
difference (95% credibility index) for LTG vs 
placebo was −0.08 (−0.34 to 0.18), where values 
<0 favour LTG. For response rate, an odds ratio 
(95% credibility index) of 0.73 (0.14–3.85) was 
calculated, where values <1 favour LTG. LTG 
was not significantly more effective than placebo 
on either efficacy measure.

A second meta-analysis of published and unpub-
lished data from short-term randomised placebo-
controlled trials and drug-to-drug comparisons in 
acute bipolar mania identified only a single pla-
cebo-controlled trial for LTG and concluded that 
the available evidence suggested LTG to be 
largely ineffective.72

Open-label studies. Two industry-sponsored 
open-label studies51,52 reported significant improve-
ment from baseline in patients entering the studies 
with either mania or depression. Calabrese et al.51 
reported significant improvements from baseline in 
HAM-D and MRS scores (both p < 0.0001) with 
significant improvements noted within 7 days for 
patients with current manic or depressive episodes. 
Bowden et al.52 reported significant improvements 
from baseline in both manic and depressive symp-
toms in patients with and without rapid cycling. 
Rapid-cycling patients with index mania improved 
less than patients without rapid cycling.

A prospective open-label study of LTG monother-
apy in 39 paediatric patients with acute bipolar 
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Table 4. Summary of acute mania studies.

Study Type Bipolar 
subtype

Monotherapy 
or adjunct

Comparator N Duration LTG dose 
(mg/d)

Ichim et al.36 Double-blind, 
randomised, controlled 
trial

BD-I Monotherapy Li 30 4 weeks 100

Kemp et al.30 Randomised, double-
blind, placebo-controlled 
study

Rapid-
cycling BD-I; 
BD-IIa

Adjunct 
(Li + DVX)

Placebo 49 12 weeks 150–200

Calabrese 
et al.51

Open-label, prospective, 
multi-centre trial

BD-I; BD-II; 
BD-NOS

Either NA 75 48 weeks 50–500

Bowden 
et al.52

Open-label, multi-centre 
trial

BD-I; BD-II; 
Rapid-cycling

Either NA 75 48 weeks 100–500

Born et al.57 Open-label, retrospective, 
and prospective study

BD-I; BD-II; 
Rapid-cycling

Either (Li; CBZ; 
VPA; TPM)

NA 20 ⩽24 months 100–500

Biederman 
et al.68

Open-label, prospective 
study (paediatric patients)

BD-I; BD-II; 
BD-NOS

Monotherapy NA 39 12 weeks b

Kessing 
et al.69

Observational, register 
based, cohort study

BD-I, BD-II Monotherapy Li 730 — —

BD, bipolar disorder; CBZ, carbamazepine; DVX, divalproex; LTG, lamotrigine; Li, lithium; NA, not applicable; NOS, not otherwise specified; TPM, 
topiramate; VPA, sodium valproate.
aIncluded patients with acute mania/hypomania, mixed episodes, or depression.
bDose based on weight. Max 400 mg/day (children < 12 years); 300–500 mg/day (adolescents ⩾ 12 years).

mood elevation68 found statistically significant 
improvements in mania (YMRS; p = 0.001), depres-
sion (CDRS; p = 0.0002), ADHD (p = 0.0001) and 
psychosis (p = 0.0001) over 12 weeks. Significant 
improvements in YMRS were reported as early as 
Week 1 with further significant improvements seen 
in subsequent weeks. At endpoint, 66% of patients 
had at least a 30% reduction in baseline YMRS and 
54% at least a 50% reduction. Six patients discon-
tinued treatment due to rash.

A ‘mirror-image’ comparison of patient symptom 
profiles before and after initiation of LTG57 found 
no significant change in the number of manic, 
depressive or mixed episodes or significant 
improvements in CGI-BP, YMRS, Inventory of 
Depressive Symptomatology-Clinician or GAF 
scores.

Finally, a register-based cohort study69 compared 
rates for ‘switch-to’ and ‘add-on’ of other psycho-
tropics (antidepressants, antipsychotics and 
ASMs) and the rate of psychiatric hospitalisation 
in patients treated with either LTG or Li in clini-
cal practice. LTG was associated with a higher 
overall rate of switch-to or add-on of other 

psychotropics than patients treated with Li 
(HR = 2.60; 95% CI 2.23–3.04) regardless of 
index mood episode. The overall rate of psychiat-
ric hospitalisation was also higher for LTG-
treated patients (HR = 1.45; 95% CI 1.28–1.65), 
with higher rates for both depressive index epi-
sodes (HR = 1.31; 95% CI 1.01–1.70) and manic 
index episodes (HR = 1.65; 95% CI 1.31–2.09).

AEs in placebo-controlled RCTs and open-label 
studies
Detailed information on the frequencies of treat-
ment-emergent AEs was available for nine of the 
placebo-controlled RCTs, including a total of 
668 patients. Table 5 shows the most frequently 
reported AEs with LTG in these nine studies, 
after adjustment for occurrence rates in patients 
treated with placebo. After adjustment, the most 
common AEs were nausea (3.6%), rash (2.7%), 
headache (2.3%) and insomnia (1.8%). A total of 
76 AEs considered to be serious and/or leading to 
withdrawal were reported across the 13 placebo-
controlled RCTs in a total of 873 patients ran-
domised to LTG. The most frequent of these 
were rash (n = 15) and emergence of a manic/
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hypomanic or mixed episode (n = 11). Suicide-
related events in patients treated with LTG were 
reported in six of the placebo-controlled 
RCTs,20,25,26,28,30,31 three acute studies and three 
relapse/recurrence prevention studies. In the 
acute studies, there were three reports of suicidal 
ideation and eight suicide attempts. Excluding 
one study in which suicide-related events were 
systematically reported using the Columbia 
Suicide Severity Rating Scale (C-SSRS), there 
were 11 reports of suicidal ideation, two suicide 
attempts and four completed suicides in the 
relapse/recurrence prevention studies. The com-
pleted suicides were all reported in the same 
study, an 18-month monotherapy maintenance 
trial in recently depressed patients.26 Two of the 
suicides occurred during the initial open-label 
phase, one during the randomised treatment 
phase in a patient receiving LTG 400 mg/day, 
and one 3 weeks after discontinuation from the 
open-label phase. None were considered related 
to study medication. In one adjunct LTG mainte-
nance withdrawal trial in paediatric patients, sui-
cide-related events were reported using the 
C-SSRS.31 In this study, a total of 62 cases of sui-
cidal ideation or suicidal behaviour were recorded 
in patients receiving LTG, 52 in the open-label 
phase and 10 in the randomised withdrawal 
phase. Five cases of serious suicidal ideation were 

reported during open-label treatment. Suicidal 
ideation led to withdrawal from the study of seven 
patients.

AEs reported in open-label trials were similar in 
type to those in the RCTs, with skin rash (11.1%), 
headache (4.7%), dizziness (4.0%), nausea 
(3.0%), somnolence (2.8%) and tremor (2.8%) 
the most common. Rash appeared in all cases 
within 6–8 weeks of treatment initiation and led 
to discontinuation in 26 patients from a total of 
1776 patients treated with LTG (1.5%). Most of 
the open-label data on AEs came from a post-
marketing surveillance study in Japan which 
monitored 989 patients for 52 weeks.40 Skin rash 
was reported in 90 patients (9.1%) among whom 
there were eight cases which were considered seri-
ous, and two cases of Stevens–Johnson Syndrome 
(SJS). In total, there were 52 incidences of serious 
AEs in 33 patients, with rash the most common. 
Other serious AEs reported in at least two patients 
included pyrexia (n = 4), irritability, drug reaction 
with eosinophilia and systemic symptoms, renal 
impairment (all n = 3), abnormal hepatic func-
tion, stomatitis, erythema and erythema multi-
form (all n = 2). Suicide-related events and self 
injury were reported in five patients.

Discussion

Main findings
Based on the evidence from the placebo-con-
trolled studies presented in this review, there 
appears to be moderately good evidence for the 
efficacy of LTG monotherapy for prolonging time 
to relapse/recurrence of any mood episode or of 
depressive episodes in patients with BD-I; of the 
five relapse/recurrence prevention studies, signifi-
cant differences in primary outcome between 
LTG and placebo were reported in two mono-
therapy trials each with more than 50 patients in 
the LTG arm.25,26 There is less evidence support-
ing adjunct LTG for relapse/recurrence, in par-
ticular in certain patient groups. Specifically, 
adjunct LTG was no better than placebo for pro-
longing time to additional pharmacotherapy in 
patients with rapid-cycling BD-I or BD-II or time 
to a bipolar event in paediatric patients younger 
than 13 years with BD-I. Evidence of efficacy for 
acute depression is equivocal, with only one study 
with a reasonably large sample (⩾100), in which 
LTG was used as an adjunct to Li in patients with 
BD-I or BD-II, reporting significantly greater 
improvement in the primary outcome.27 One 

Table 5. Frequency of adverse events reported in placebo-controlled trials..

Adverse event LTG N = 668  
(n, %)

PLB N = 552  
(n, %)

LTG–PLB (%)

Nausea 86 (12.9) 51 (9.2) 3.6

Rash 48 (7.2) 25 (4.5) 2.7

Headache 141 (21.1) 104 (18.8) 2.3

Insomnia 41 (6.1) 24 (4.3) 1.8

Accidental injury 17 (2.5) 6 (1.1) 1.5

Abdominal pain 11 (1.6) 4 (0.7) 0.9

Oropharyngeal pain 10 (1.5) 4 (0.7) 0.8

Pruritus 11 (1.6) 6 (1.1) 0.6

Suicidal ideation  4 (0.6) 0 0.6

Pulmonary problems  3 (0.4) 0 0.4

Hypertension  3 (0.4) 0 0.4

LTG, lamotrigine; PLB, placebo.
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other study, this time in patients with BD-I or 
BD-II treated concomitantly with QTP, found 
adjunct LTG was effective in patients who were 
not also receiving folic acid but not in patients 
who were receiving folic acid.14 Four other studies 
of adjunct LTG in patients treated with baseline 
paroxetine, fluoxetine and Li + divalproex did not 
find significantly greater improvement with 
adjunct LTG than with adjunct placebo.22,24,28,30 
However, all were small studies and tended to 
include patients with characteristics suggestive of 
more severe illness. In two studies, patients had 
rapid-cycling symptoms,28,30 and in one of these, 
patients also had a recent substance use disor-
der.28 Of two monotherapy trials for acute depres-
sion, only one found significantly greater 
improvement on the primary outcome23; in the 
other, the efficacy of LTG compared with pla-
cebo approached significance based on LOCF 
with a dose of 200 mg/day, but not 50 mg/day.20 
There is little published data on efficacy for acute 
mania, and no strong evidence from placebo-con-
trolled trials. The single placebo-controlled trial 
that was identified was in patients with rapid-
cycling with either acute mania/hypomania, 
mixed episode or depression who were non-
responsive to treatment with Li + divalproex.30 
Based on change from baseline in YMRS scores, 
LTG was no better than placebo for mania in this 
study. Similarly, studies of adjunct LTG for acute 
depression28,30 or maintenance treatment in 
patients with rapid-cycling symptoms failed to 
demonstrate efficacy.21

Comparison with current guidelines
Current treatment guidelines are broadly in 
agreement but are not always consistent with the 
evidence presented in the current review, or 
reflective of current licencing. The most recently 
updated are the Canadian Network for Mood and 
Anxiety Treatments (CANMAT) and 
International Society for Bipolar Disorders 
(ISBD)73 guidelines which were revised in 2018. 
LTG is included among first-line options for 
depression in both the acute and maintenance 
phases of BD-I, either as monotherapy or in com-
bination with other drugs. In BD-II, LTG is con-
sidered a first-line option for maintenance 
treatment and a second-line option for acute 
depression. The 2016 British Association for 
Psychopharmacology (BAP) guidelines,74 recom-
mend LTG for the initial treatment of acute 
depressive episodes, either as monotherapy or in 
combination with medication to prevent manic 

relapse, and for the long-term treatment of bipo-
lar depression and depressive relapse prevention 
in BD-I and BD-II. The 2014 guidelines of the 
UK National Institute for Health and Care 
Excellence (NICE) include LTG monotherapy 
among options for the management of moderate 
or severe bipolar depression in adults not cur-
rently treated with medication, and as an adjunct 
in unresponsive patients taking Li or sodium  
valproate (VPA).75 Finally, the 2013 World 
Federation of Societies of Biological Psychiatry 
(WFSBP) guidelines assign a recommendation 
grade (RG) of 1 for long-term maintenance treat-
ment76 and an RG of 3 for acute BD-I depres-
sion,77 where 1 is the most preferred option on a 
5-point scale. The separate WFSBP guidelines 
for the treatment of acute and long-term mixed 
states, updated in 2017, do not recommend 
LTG.78

LTG is not commonly recommended for the 
treatment of mania due to the lack of demon-
strated efficacy79 and many guidelines, including 
the NICE guidance, specifically recommend 
against its use. The guidelines of the International 
College of Neuropsychopharmacology (CINP) 
suggest that add-on LTG may be beneficial in the 
early treatment of manic episodes in patients with 
predominant depressive polarity to prevent future 
depressive episodes, but in keeping with the 
broader consensus, LTG monotherapy is not rec-
ommended either for acute or maintenance treat-
ment of mania.80 By consensus, LTG 
monotherapy may be considered in BD-II but 
usually requires combination with an antimanic 
long-term agent in BD-I.

It is noteworthy that several of the current guide-
lines, including the NICE guidelines, recommend 
LTG for acute bipolar depression, either as mon-
otherapy or adjunct to Li or VPA, despite mixed 
efficacy results in the clinical trials. LTG is not 
licenced for the acute treatment of depression in 
the United States, European Union or United 
Kingdom and the need for gradual dose titration 
in order to mitigate the risk of developing skin 
rash may limit its practicality for acute episodes81 
(see Table 6). A summary of the recommenda-
tions regarding LTG from current treatment 
guidelines for BD are available in the online sup-
plementary material.

Although, according to meta-analytic compari-
sons, alternative medications might be preferred 
on the basis of efficacy alone, in particular for 
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Table 6. Comparison of review efficacy findings, NICE guidelines and licenced indications for bipolar disorder.

Review 
findings

NICE guidelines UK (EMC) EU (EMA) US (FDA)

Prevention 
of relapse/
recurrence

Moderate 
to good 
evidence 
for the 
prevention of 
depressive 
relapse/
recurrence

No recommendation.
Li monotherapy recommended as 
first-line maintenance treatment

Prevention 
of depressive 
episodes in 
adult patients 
(⩾18 years) 
with bipolar I 
disorder with 
predominantly 
depressive 
episodes

Prevention 
of mood 
episodes in 
adult patients 
(⩾18 years) 
with bipolar 
disorder with 
predominantly 
depressive 
episodes

Maintenance 
treatment of 
bipolar I disorder 
to delay the time 
to occurrence of 
mood episodes in 
patients treated 
for acute mood 
episodes with 
standard therapy

Acute 
depression

Low to 
moderate 
evidence

Monotherapy for moderate or severe 
bipolar depression in adult patients 
who have not responded to OFC or 
QTP monotherapy, or who prefer 
treatment with LTG.
Adjunct therapy for moderate or 
severe bipolar depression in adult 
patients already taking Li or VPA 
who have not responded to adjunct 
OFC or adjunct QTP, or who prefer 
adjunct treatment with LTG

Not indicated Not indicated Effectiveness in 
acute treatment of 
mood episodes not 
established

Acute mania No strong 
evidence

Negative recommendation Not indicated Not indicated Treatment of 
acute mania or 
mixed episodes not 
recommended

EMA, European Medicines Agency; EMC, electronic medicines compendium; EU, European Union; FDA, Food and Drug Administration; Li, lithium; 
LTG, lamotrigine; NICE, National Institute for Health and Care Excellence; OFC, olanzapine/fluoxetine combination; QTP, quetiapine; VPA, sodium 
valproate.

acute bipolar phases, LTG may offer particular 
advantages among mood-stabilising drugs. LTG 
is a Class-B stabiliser which acts to stabilise mood 
from baseline sub-euthymic (depressed) 
states.82,83 Compared with antidepressants, LTG 
appears to present a much lower risk of switch to 
mania, suggesting it may be a practical alterna-
tive, or supplementary, treatment for acute bipo-
lar depression and prevention of depressive 
relapse, especially in cases characterised by fre-
quent phase changes.20,21,51,84 Many patients with 
BD are likely to require multiple drug regimes for 
adequate symptom control. LTG adjunct to Li27 
and QTP14 has demonstrated efficacy for acute 
depression in placebo-controlled studies, but 
there is little evidence of efficacy for adjunct LTG 
in the maintenance phase of treatment.

AEs
The most frequent AEs in the placebo-controlled 
trials included in the current review were nausea, 

rash, headache and insomnia. LTG appeared to 
be well tolerated in these studies, with few reports 
of serious AEs. Earlier reviews85,86 support these 
findings and suggest LTG is associated with com-
paratively infrequent and typically mild or moder-
ate adverse reactions. A 2004 analysis of RCT 
data indicated a similar AE profile to placebo.85 
Specifically, no association with de-stabilised 
mood, sexual AEs, weight gain or withdrawal 
symptoms was found, and few serious AEs were 
reported. The incidence of serious skin rash was 
0.1%. A more recent review of long-term data87 
found no difference in the incidence of AEs 
between doses of 50 mg/day and doses >200mg/
day and LTG was well tolerated, even at the 
higher maintenance doses. Safety in paediatric 
patients has been reviewed by Egunsola et al.88 In 
the audited studies, the majority having been in 
patients with epilepsy, rash was the most common 
AE (7.3%). Headache, fever, somnolence, vomit-
ing, seizure aggravation, dizziness, cough, aggres-
sion, ataxia and insomnia were also reported. SJS 
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was rare, with an incidence of 0.09 per 1000 
patients. Cutaneous adverse reactions with ASMs 
are likely to be more prevalent in children.89 A 
review of RCTs of add-on LTG in epilepsy90 
reported serious rash (including SJS) in 0.8% of 
paediatric patients compared to 0.3% in adults.

US Food and Drug Administration (FDA) inves-
tigations have raised two specific concerns with 
regard to LTG safety, The first warning was 
issued in 2008 over the risk of suicidal ideation 
and/or suicidal behaviour with 11 ASMs, includ-
ing LTG.91A manufacturer-conducted meta-
analysis92 found no significant increase in 
suicide-related events with LTG (1.2%) com-
pared to placebo (0.9%), however, and the meth-
odology behind the study that led to the warning 
has been challenged in subsequent independent 
analyses.93 A separate study32 has reported a 
higher rate of ‘suicidal and self-injurious behav-
iour’ with LTG than with OFC (LTG 3.4%; 
OFC 0.5%; p = 0.037).

In April 2018, the FDA issued a drug safety com-
munication for the risk of hemophagocytic lym-
phohistiocytosis, a rare but potentially fatal 
systemic immune reaction,94 as a result of eight 
identified cases associated with LTG, one of 
which resulted in fatality.

Patient acceptability appears to be favourable. 
ZarZar et al.95 analysed quality of life and patient 
satisfaction data from a sample of 1139 BD-I 
patients participating in a 12-week open-label 
study. Quality-of-life scores improved significantly 
with LTG (p < 0.0001) and patient satisfaction 
with treatment increased from 34% at baseline to 
58% at Week 12. Weight gain and sedation may 
be of particular concern to patients and are nota-
bly associated with treatment with OLA, OFC 
and QTP,96–98 although patients receiving VPA99 
or Li100 may also be affected. LTG is considered 
‘weight-neutral’101 and has a substantially lower 
risk of weight gain than OLA, OFC or QTP.102,103 
A comparison of NNH/NNT ratios (likelihood to 
help or harm, LHH) for LTG and FDA-approved 
options for acute bipolar mania and depression103 
found lower levels of sedation (NNH = 42 vs 6–12) 
and weight gain (NNH = −34 vs 6–9) for LTG (neg-
ative values indicate a greater propensity to harm for 
placebo), but also lower efficacy (NNT = 12 vs 4–6). 
However, efficacy:sedation ratios (LHHSEDATION) 
favoured LTG over QTP (LHHSEDATION = 3.5 vs 
1.0) and efficacy: weight gain ratios favoured LTG 
over OFC (LHHWEIGHT = −2.8 vs 1.5). A study 

comparing weight gain data from RCTs of LTG 
and Li104 found baseline obese patients gained 
more weight with Li while those taking LTG lost 
weight on average. There were no significant dif-
ferences in weight gain between drugs in non-
obese patients. LTG appears less deleterious to 
cognitive functioning than CBZ, VPA, topiramate 
or zonisamide105,106 and may be associated with 
cognitive improvement in some patients.107,108

Rash. A particular concern with LTG is the inci-
dence of skin rash; up to 10% of patients develop 
adverse skin reactions according to reviews.109,110 
Risk factors include high initial dose, rapid titra-
tion, co-medication with VPA, prior history of 
ASM-associated rash and age <13 years.109,110 
Analysis of data from 11 industry-sponsored 
RCTs and one long-term open-label study in 
bipolar and unipolar depression calculated a rate 
of benign rash in the controlled trials of 8.3% in 
LTG-treated patients and 6.3% in controls.111 
One case of serious rash was reported with LTG. 
In the open-label study, 13.1% of patients devel-
oped rash, including two serious cases. One ‘mild’ 
case of SJS was reported. A rash rate of 9% was 
calculated based on aggregated data from the two 
long-term placebo-controlled maintenance trials, 
compared to 8% in the combined placebo 
groups.42 A more recent review of clinical trial 
data90 reported serious rash in 0.08% of bipolar 
adults treated with LTG monotherapy and 0.13% 
treated with LTG as part of combination thera-
pies. A more extensive analysis of RCTs of LTG 
monotherapy in BD, epilepsy or other conditions 
reported adverse skin reactions in 8.3% of a total 
sample of 18,968 patients. The rate of SJS/TEN 
was 0.04%, equivalent to one case for every 2,500 
patients. The incidence of rash, including SJS/
TEN, did not differ significantly between disor-
ders, suggesting no genetic predisposition.112 A 
review113 of data from the manufacturer safety 
database from the launch of LTG in 1991 to 2015 
identified 3454 cases of severe cutaneous adverse 
reactions (SCARS), of which 122 had a fatal out-
come (considered attributable or non-attributable 
to LTG). At the time of the report, the estimated 
cumulative exposure to LTG was >8.4 million 
patient-years.

In two recent long-term open-label studies in BD, 
the rate of skin disorders was 13%−14% over 12 
months in patients newly commenced on 
LTG.40,56 In both studies, the current recommen-
dations for initial dose and titration appear to 
have been followed in the majority of patients. 

https://journals.sagepub.com/home/tpp
http://tpp.sagepub.com


Therapeutic Advances in Psychopharmacology 11

24 journals.sagepub.com/home/tpp

The first study56 reported rash in 13.7% of 
patients. In the second study,40 the rate of all skin 
disorders (including rash) was 13.1%, most fre-
quently occurring during the first 8 weeks of 
treatment. A similar rate was found in a naturalis-
tic study in Korea in 237 adult BD-I patients not 
previously treated with LTG.114 Over 12 weeks, 
the incidence of rash was 12.7% and the inci-
dence of serious rash was 0.8%. No cases of SJS 
or TEN were reported. Rash was not significantly 
associated with co-medication (including VPA), 
although patients who developed rash had signifi-
cantly lower baseline weight (60.2 ± 10.1 kg) than 
those who did not (64.6 ± 11.3 kg) (p = 0.048). 
The majority (80%) of cases emerged within the 
first 6 weeks.

Restarting LTG after rash. The summary of prod-
uct characteristics (SmPC) for LTG recommends 
discontinuation as soon as rash appears, regardless 
of severity, unless it is determined to be clearly 
unrelated to treatment.115 The summary of prod-
uct characteristics recommends against re-chal-
lenge except in cases where the potential benefit 
clearly outweighs the risk. Data on restarting LTG 
after discontinuation due to benign rash is sparse. 
A 2009 review identified 39 reported cases in 
which re-challenge with LTG was successful, all 
but two of which were in patients with epilepsy, 
and five cases of recurrence following reintroduc-
tion. A 2010 case series and meta-analysis involv-
ing a total of 48 re-challenge cases reported 
successful reintroduction without further rash in 
85%.116 The risk of recurrence of rash following 
re-challenge was increased when LTG was rein-
troduced within 4 weeks of the initial rash (36% vs 
7%, p = 0.002). In the case series of 27 patients, all 
with BD, re-challenge was successful in 22 patients 
(82%). LTG was restarted at an initial dose of 5 
mg/day (5 mg every other day in patients receiving 
VPA) and increased by 5 mg every two weeks up 
to 25 mg/day. Subsequently, LTG was increased 
in line with the manufacturer’s recommended 
titration schedule. The delay between discontinua-
tion and re-challenge in cases of successful rein-
troduction ranged from 1 week to ~520 weeks. A 
study in children with epilepsy117 reported 100% 
success with reintroduction in seven patients with 
an initial dose of 0.1 mg/day and incremental dose 
escalation over the first 12 weeks (Table 7). Other 
case series have reported successful re-challenge 
with higher initial doses. Tavernor et  al.118 
described eight cases in which LTG was restarted 
at doses between 0.5 mg on alternate days (one 
patient) and 25 mg/day with delays between 

withdrawal and re-challenge of between two and 
35 months. Six of the patients had no recurrence 
of rash following reintroduction.

In cases in which LTG is discontinued for shorter 
periods than might be required following rash, the 
manufacturers guidelines recommend that if the 
delay in restarting LTG exceeds 5 half-lives (mean 
half life for single-dose LTG in healthy sub-
jects = 32.8 hrs (range 14.0–103.0 h). 5 × 32.8 = 164 
h/6.8 days), the initial dosing recommendations and 
guidelines be followed, that is an initial dose of 25 
mg/day for the first 2 weeks in patients not taking 
either VPA or CBZ.115,119 In light of the increased 
risk of rash with high initial doses and/or rapid titra-
tion, the prescribing information for LTG states 
that the greater the delay in restarting LTG, the 
more consideration should be given to low dose and 
gradual escalation at reintroduction.115,119

Pregnancy and breast feeding
Mood stabilisers taken during pregnancy are asso-
ciated with an increased risk of congenital malfor-
mations and perinatal complications (see Galbally 
et al.120 for a review). The safety of LTG in preg-
nancy and the risk of congenital malformations 
and other neonatal AEs remains unclear,121 
although evidence suggests a lower risk than for 
other ASMs.122–125 LTG carries a pregnancy safety 
rating of C in the United States, defined as 

Table 7. Titration schedule for re-challenge with 
lamotrigine following rash (from Besag et al.117).

Week 1 0.1 mg daily

Week 2 0.1 mg bd

Week 3 0.2 mg bd

Week 4 and 5 1 mg daily

Week 6 and 7 2 mg daily

Week 8 4 mg daily

Week 9 and 10 6.25 mg daily

Week 11 and 12 12.5 mg daily

From Week 13 Double dose at intervals of no 
less than 2 weeks up to 50 mg

 No subsequent individual dose 
increase of greater than 50 mg

 Dose increase at intervals of 
no less than 2 weeks
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‘animal studies show evidence of adverse foetal 
effects, but no adequate studies in humans–bene-
fits of use in pregnancy may still outweigh risks’. A 
systematic review126 estimated the overall risk of 
any major congenital malformation with LTG 
monotherapy at 2%−3%, although it is unclear 
whether this represents a greater risk than that for 
the general population.127 A systematic review 
focusing on child developmental outcomes128 
found no evidence of particular risk to infant IQ or 
specific cognitive skills with prenatal exposure to 
LTG when compared to other ASMs or placebo. 
LTG also appears to be associated with a lower 
risk of impaired infant motor skills and socialisa-
tion than VPA.129 There is evidence of a substan-
tially greater risk of congenital malformation with 
LTG in combination with VPA than with LTG 
monotherapy.126,130–134 A few reports have sug-
gested elevated risk of oral clefts, hypospadias and 
gastrointestinal defects,131,135,136 although the evi-
dence is inconsistent.123,131,133,137,138 A recent 
meta-analysis139 found no significant differences 
in rates of miscarriage, stillbirth, preterm delivery 
or small-for-gestational-age (SGA) neonates 
between pregnancies with LTG exposure and 
pregnancies in the general population.

Although the majority of studies have shown no 
dose-related effect,121 the guidelines of the Inter-
national College of Neuropsychopharmacology 
indicate doses >200 mg/day80 may increase the 
risk of teratogenic effects. Dose adjustments may 
be required during and following pregnancy to 
maintain efficacy.140,141

Much of the data on LTG exposure during preg-
nancy comes from epilepsy studies. It is not 
known whether epilepsy carries an inherently 
greater risk of congenital malformations, inde-
pendent of ASM exposure; however, one study 
found five or more tonic-clonic seizures during 
pregnancy was associated with lower infant verbal 
IQ.142 Moreover, evidence suggesting greater risk 
with ASMs than with no medication121 may be 
subject to confounding factors; for example, 
unmedicated participants are likely to have milder 
epilepsy.

There are few reports of adverse consequences for 
neonatal health with indirect exposure to LTG. A 
review of LTG exposure in breast-feeding 
infants141 found plasma concentrations ranging 
between 6% and 50% of maternal serum levels. 
Dose was not correlated with infant serum levels, 
albeit with wide variability between individuals. A 

single case of brief sleep apnoea associated with 
LTG exposure through breast milk has been 
reported.143

Interactions
Drug–drug interactions involving LTG as indi-
cated by the BNF and of possible relevance to 
patients with BD are summarised in Table 8. 
Salient among these are interactions with VPA 
and CBZ.144 Particular attention should be drawn 
to the interaction with VPA. VPA inhibits LTG 
metabolism, resulting in an up to three-fold 
increase in elimination half life145,146 and the 
potential for substantial increase in LTG blood 
levels, typically two to four times,147 which could 
lead to acute LTG toxicity. The clinical implica-
tion of this is that the LTG dose will usually need 
to be decreased to allow for the interaction. VPA 
should only be added to LTG after careful plan-
ning, taking into account existing recommenda-
tions. Conversely, enzyme-inducing medications 
such as CBZ may accelerate LTG metabolism148 
and decrease LTG levels which might necessitate 
an increase in LTG dose. There is also a theoreti-
cal interaction between LTG and antidepressant 
medications such as sertraline, which might 
increase LTG levels, but there appears to be lim-
ited clinical data on this. A review of drug-drug 
interactions of potential clinical relevance in BD 
concluded that interactions between LTG and 
SSRIs and LTG and antipsychotic medications 
are mild and not likely to be clinically relevant.149 
Therapeutic drug monitoring has, however, sug-
gested evidence of an interaction with fluoxetine 
resulting in a significantly lower LTG concentra-
tion–dose ratio.150 Lithium, the ASMs phenytoin, 
phenobarbital, topiramate and the contraceptive 
ethynilestradiol are also associated with lower 
LTG concentration–dose ratios.147,150,151 LTG 
may affect serum levels of other drugs indicated 
for BD with some evidence of lower QTP con-
centration–dose ratios in patients co-adminis-
tered LTG.152,153 Reviews of drug–drug 
interactions involving newer ASMs found that 
LTG was involved in both the highest number of 
interactions with other ASMs (n = 17)154 and the 
highest number of interactions with non-ASMs 
(n = 22).155

In addition to the drug–drug interactions already 
described, the package insert for LTG warns of 
possible teratogenic effects as a result of folate 
reductions due to prenatal exposure to LTG; 
however, the data come from in vitro and animal 
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studies and significant changes in circulating 
folate with LTG not been observed in humans. 
Of note, the development of LTG as an ASM was 
predicated on the hypothesis that folate might be 
pro-convulsive, although this was never substan-
tiated, and that LTG might indeed act as a folate 
antagonist.156 Evidence of inhibition of LTG by 
folic acid, emerged as an unexpected finding in 
the CEQUEL study14 and may be of potential 
clinical relevance if substantiated by further stud-
ies. A post hoc analysis59 discounted a pharma-
cokinetic effect (LTG levels were unaffected by 
folic acid) but suggested a possible genetic asso-
ciation, with affected patients found to be carriers 
of the catechol-O-methyltransferase (COMT) 
Met polymorphism related to one-carbon metab-
olism. These findings remain to be confirmed, 
however, and the authors advised caution over 
their interpretation.

Balance of benefits and risks
Consideration of risk–benefit ratios may favour 
LTG over other medications. An analysis of 22 
placebo-controlled RCTs in patients with acute 
bipolar depression157 compared ASMs, antide-
pressants, antipsychotics and Li for efficacy and 
tolerability. Pooled results for ASMs (LTG, CBZ 
and VPA) indicated greater efficacy (NNT = 5.06) 
than for antidepressants (NNT = 5.75), antipsy-
chotics (NNT = 8.25) or Li (NNT = 15.00) but 
differences in NNT between medication groups 
were not statistically significant. LTG was  
better tolerated (NNH = 23.6) than either CBZ 
(NNH = 8.80) or VPA (NNH = 4.92) and had a 
superior benefit/risk ratio (NNH/NNT: 
LTG = 4.10; CBZ = 2.56; VPA = 1.12). Modern 
antidepressants were less effective (NNT = 7.43) 
than ASMs but had better tolerability 
(NNH = 1080) and the most favourable risk/

Table 8. LTG interactions..

Drug Risk Severity of interaction Manufacturer 
recommendation

Carbamazepine Decreases LTG 
exposure. LTG 
may increase CBZ 
exposure

Moderate Adjust LTG dose. 
Monitor CBZ

Combined hormonal contraceptives Affects LTG exposure Moderate Adjust dose

Desogestrel Increases LTG 
exposure

Moderate No recommendation

Hormone replacement therapy Predicted to affect 
LTG exposure

Moderate No recommendation

Oxcarbazepine Predicted to decrease 
LTG exposure. LTG 
predicted to increase 
OXC exposure

Moderate Adjust dose. Monitor 
AEs

Valproate Increases LTG 
exposure

Severe Adjust dose. Monitor 
rash

Agomelatine, amisulpride, amitriptyline, 
aripiprazole, asenapine, benperidol, cariprazine, 
chlorpromazine, clomipramine, clozapine, 
dosulepin, doxepin, droperidol, esketamine, 
flupentixol, fluphenazine, haloperidol, imipramine, 
levomepromazine, lofepramine, loxapine, 
lurasidone, mianserin, mirtazapine, nortriptyline, 
olanzapine, paliperidone, pericyazine, pimozide, 
promazine, quetiapine, risperidone, sulpiride, 
trazodone, trimipramine, venlafaxine

LTG and listed drugs 
can cause CNS 
depressant effects

NA NA

AEs, adverse events; CBZ, carbamazepine; CNS, central nervous system; LTG, lamotrigine; NA, not applicable; OXC, oxcarbazepine.
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benefit ratio (NNH/NNT = 145). Antipsychotics 
demonstrated reasonable efficacy (pooled 
NNT = 8.25) but had low tolerability (pooled 
NNH = 4.89). Li was less effective (NNT = 15.0) 
but well tolerated (NNH = 38.0), based on data 
from a single RCT.157

Dose in the 13 placebo-controlled studies ranged 
between 50 and 500 mg/day (most commonly 
200 mg/day), and there was little clear evidence of 
a dose–response relationship above 200 mg/day. 
Studies have found improvement in adults with 
doses of 200–500mg/day.21,25,158,159 In one of the 
industry-sponsored trials which compared doses 
of 50 and 200 mg/day, the lower dose failed to 
produce a notable therapeutic effect.20 A case 
study160 investigating the effect of increasing dose 
from 200 to 300 mg/day found significant 
improvements in Beck Depression Inventory and 
GAF scores with the higher dose. Studies in pae-
diatric patients have found LTG to be effective at 
approximate mean doses of 131–200 mg/day.38,54 
The BNF recommends an initial dose for adults 
of 25 mg/day for the first 2 weeks, increased to 50 
mg/day for a further 2 weeks with subsequent 
increases of up to 100 mg every 1–2 weeks until 
the required dose is reached. Maintenance doses 
are typically 100–200 mg/day in one or two 
divided doses and may be increased to up to 400 
mg/day.161 Titration schedule and dose consider-
ations may be affected by co-medication; in par-
ticular, more gradual escalation and lower 
maintenance doses are recommended in patients 
taking VPA, and higher starting and maintenance 
doses in patients taking enzyme-inducing medica-
tions without VPA.161

There is a potential risk of suicide during the 
titration period of any drug used to treat depres-
sive illness before therapeutic doses are reached. 
Due to its longer titration period than for other 
antidepressant medication, this risk may be ele-
vated with LTG. We were unable to find any 
cases in the placebo-controlled trials which might 
provide clear evidence of a particular risk with 
LTG, however.

The reference range for LTG in mood disorders 
is considered to be between 5 and 11 µg/mL  
(5–11 mg/L),162 but there is little data specifically 
for BD.163 An open-label study of LTG add-on 
therapy in refractory bipolar patients treated con-
currently with VPA164 reported improvement 
within a few days, and plasma levels after total 
remission of 1.9–6.2 mg/L. In a more recent study, 

LTG serum levels at baseline and at time of remis-
sion were compared in 12 patients with BD-II 
depression.165 After excluding one patient taking 
VPA, no linear relationship was apparent between 
serum LTG and improvement, suggesting serum 
level did not strongly influence effectiveness. A 
retrospective analysis of therapeutic drug moni-
toring data166 noted that the therapeutic reference 
range (TRR) observed in BD is often that recom-
mended for epilepsy (3000–14,000 ng/mL (3–14 
mg/L)). However, analysis of data from the 
KONBEST therapeutic drug monitoring data-
base found that of 360 patients prescribed LTG 
for BD, 82 demonstrated improvement, but only 
32 of these had LTG serum concentrations within 
the TRR for epilepsy. The remaining 50 patients 
had lower serum levels, the lowest recorded as 177 
ng/mL. The mean (SD) serum level in the  
82 patients who improved was 3341 (2563) ng/
mL (i.e. towards the lower end of the TRR for 
epilepsy). No positive linear correlation between 
serum level and CGI-I score could be statistically 
validated. Comparing CGI-I scores of 2 or 3 
(‘much improved’ or ‘minimally improved’) to 
LTG levels showed that a higher concentration 
apparently led to a better therapeutic response, 
although again the difference could not be statisti-
cally validated. The authors concluded that lower 
serum levels than for epilepsy appear to have a 
therapeutic effect in BD. LTG doses ranged 
between 25 and 400 mg/day.166 Since these stud-
ies were either retrospective analyses or open-label 
trials, the results may be subject to confounding 
by undocumented placebo effects.76

Limitations
Limitations of current evidence. The efficacy of 
LTG in BD has been systematically studied, but 
when considered separately by bipolar phase and 
by monotherapy or adjunct therapy trials, there 
were few placebo-controlled studies for any par-
ticular indication or treatment regime. A degree of 
divergence between studies with regard to patient 
samples (e.g. bipolar diagnosis, comorbidities, 
severity of illness and prior exposure to medica-
tion for mood disorders) and study characteristics 
(e.g. sample size and duration) was also apparent. 
The majority of placebo-controlled studies were 
of adjunct LTG which reflects the multi-drug 
treatments most likely to be employed in clinical 
practice. Not all combinations involving LTG 
have shown efficacy in placebo-controlled trials, 
but there were too few studies for each combina-
tion in comparable samples to conclude whether 
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some combinations may be more effective than 
others in the general population of patients with 
BD. Adjunct studies tended to include patients 
with baseline characteristics suggesting more 
severe illness, including rapid-cycling, which 
might limit the generalisability of the findings.

Available evidence comes largely from patients 
with BD-I. Few studies have focused on BD-II, in 
part reflecting the greater difficulty in reaching a 
reliable BD-II diagnosis.167 Only one placebo-
controlled study was identified in which the sam-
ple was composed entirely of patients with BD-II, 
a trial of adjunct LTG in 23 patients with acute 
depression. Small samples in this and several of 
the other controlled studies may have lacked ade-
quate statistical power. In open studies in BD-II, 
LTG has demonstrated efficacy for the treatment 
of acute depression.167 However, the sparsity of 
Class-I evidence specific to BD-II has resulted in 
consensus-based treatment guidelines regarding 
LTG that follow those established for BD-I, or 
that omit BD-II. The lack of clarity regarding effi-
cacy in BD-II is also reflected in the regulatory 
approval for LTG, which applies only to BD-I. 
There was a similar lack of studies in paediatric 
patients for which only a single placebo-con-
trolled study was identified. Paediatric BD exhib-
its distinct characteristics168 which suggest 
treatment strategies deployed in adults may not 
be equally effective in children.

Of note, the studies which informed licencing of 
LTG for maintenance treatment featured enriched 
samples, meaning that only patients who demon-
strated tolerability and mood stability with open-
label LTG were subsequently randomised. This 
may limit the generalisability of the findings from 
these studies. Moreover, some authors have ques-
tioned whether maintenance studies assessed gen-
uine prophylaxis, as opposed to relapse prevention, 
due to the relatively short period of stabilised 
mood prior to randomisation.169

Just over half of the 13 placebo-controlled RCTs 
were judged to be poor quality according to the 
Cochrane risk of bias AHRQ standards. Only three 
studies were considered to be good quality. A third 
of studies had unclear risk of selection bias due to 
inadequate reporting of random sequence genera-
tion and/or allocation concealment. Over half were 
considered to have unclear or high risk of attrition 
bias due to incomplete outcome data. Seven of the 
13 studies stated that efficacy data were analysed 
on the basis of ITT or modified ITT. However, it 

was not clear whether all of these studies met the 
accepted criteria for ITT analysis.170

In addition to these considerations, there is scant 
data available from independently conducted tri-
als; eight of the 13 RCTs mentioned in this review 
were supported by industry grants and two fur-
ther RCTs included authors with a current (at the 
time of publication) or past affiliation with the 
manufacturer. Moreover, there is a risk of publi-
cation bias with regard to the industry-sponsored 
RCTs, many of which were unpublished.

Limitations of the current review. The aim of the 
current review was to be a comprehensive exami-
nation of the current evidence for efficacy. How-
ever, only studies which were available as full-text 
versions in English were considered for inclusion. 
This may have resulted in the omission of relevant 
data. Similarly, the search was limited to published 
data; several of the pre-licencing studies have not 
been published and data from these studies were 
not considered, except where included as part of 
the summary of earlier meta-analyses. No separate 
meta-analysis was performed as part of this review; 
most of the included RCTs have been included in 
previous analyses (summary available in the sup-
plementary material).

Conclusion
LTG is an established treatment for BD with a 
range of therapeutic advantages over some alterna-
tive options for mood stabilisation and mainte-
nance treatment. Opinion varies, however, with 
regard to the relative efficacy of LTG compared to 
other drugs. The strongest evidence exists for LTG 
monotherapy for the prevention of recurrence and 
relapse, particularly depressive relapse, in stabi-
lised patients. Some evidence suggests efficacy in 
acute bipolar depression, in particular in combina-
tion with Li or QTP. There is no strong evidence 
to support use in acute mania, and the need for an 
extended titration period to reduce the risk of rash 
may, in practical terms, also limit clinical utility in 
acute depressive episodes, in particular in mono-
therapy regimes. There is scant evidence from 
RCTs to support use in BD-II and paediatric pop-
ulations, although the available data, largely from 
open-label studies have sometimes been promis-
ing. Placebo-controlled trials in patients with 
rapid-cycling symptoms have not found evidence 
of efficacy in either acute or maintenance phases. 
LTG may be most effective in combination with 
other mood stabilisers, antidepressants or 
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antipsychotics; however, the placebo-controlled 
trial evidence in support of LTG for maintenance 
treatment comes solely from two monotherapy 
studies. In clinical practice, most patients with BD 
are likely to be treated with multiple drug regimes. 
Safety, tolerability, and patient acceptability are all 
relatively favourable, although the risk of serious 
rash should be recognised and mitigated by com-
pliance with recommendations for dosing and 
titration. In particular, when LTG is added to val-
proate, the dose-escalation rate should follow the 
slower rate recommended. There is limited infor-
mation on safety in pregnancy in bipolar patients, 
but the extensive evidence from patients treated 
for epilepsy indicates one of the lowest foetal mal-
formation rates among ASMs. On the balance of 
efficacy and tolerability, LTG might be considered 
a first-line drug for BD, except for acute manic epi-
sodes or where rapid symptom control is required. 
In terms of efficacy alone, LTG has demonstrated 
benefit as maintenance treatment; however, for 
acute depressive episodes the evidence favours 
other medications.
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