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Lamotrigine in Psychiatric Disorders
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ABSTRACT

Objective: Owing to the prevalence of medication
side effects and treatment resistance, prescribers
often consider off-label uses of US Food and Drug
Administration (FDA)-approved agents for the
treatment of persistent symptoms. The authors
review the available literature on the FDA-approved
and non-FDA-approved uses of lamotrigine in
adults with psychiatric disorders.

Data Sources: \We used PubMed, MEDLINE, and

a hand search of relevant literature to find studies
published between 1990 and 2012 and available
in English language. The following keywords
were searched: lamotrigine, psychiatric, mood
disorders, depression, personality disorders, anxiety,
schizophrenia, side effects, and rash.

Study Selection: Data were selected from 29
randomized controlled trials (RCTs). When RCTs were
not available, open-label trials (6), retrospective case
reviews (10), and case series (4) were summarized.

Data Extraction: We extracted results of
monotherapy and augmentation trials of
lamotrigine on primary and secondary
outcome measures.

Results: Lamotrigine is generally well tolerated,
with the best evidence for the maintenance
treatment of bipolar disorder, particularly in
prevention of depressive episodes. In acute bipolar
depression, meta-analyses suggested a modest
benefit, especially for more severely depressed
subjects, with switch rates similar to placebo. In
unipolar depression, double-blind RCTs noted
benefit on subsets of symptoms and improved
response in more severely depressed subjects. Data
are limited but promising in borderline personality
disorder. Use of lamotrigine in schizophrenia and
anxiety disorders has little supportive evidence.

Conclusions: Lamotrigine is recommended in
bipolar maintenance when depression is prominent.
[t also has a role in treating acute bipolar depression
and unipolar depression, though the latter warrants
more research. Data are too limited in other
psychiatric disorders to recommend its use

at this time.
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O ver the last 15 years, lamotrigine has achieved a central role as a
pharmacotherapy for psychiatric disorders. It was first utilized off-
label in 1986, with US Food and Drug Administration (FDA) approval for
epilepsy in 1994 (http://www.accessdata.fda.gov/scripts/cder/drugsatfda/
index.cfm?fuseaction=Search.DrugDetails). Its use in psychiatric illness
emerged from the observation of mood improvement in subjects taking
lamotrigine for partial epilepsy.! This discovery led to several controlled
and uncontrolled studies examining its use in subjects with mood dis-
orders, including bipolar disorder (acute mania, mixed and depressive
episodes, maintenance treatment) and unipolar depression. Two ran-
domized, placebo-controlled trials>® demonstrated efficacy in preventing
bipolar mood episodes, leading to lamotrigine’s only psychiatric FDA
indication, for bipolar maintenance treatment.

This article will review the literature on the FDA-approved and
non-FDA-approved uses of lamotrigine in subjects with psychiatric
disorders. Clinical trial data for mood disorders as well as other psychi-
atric disorders, including borderline personality disorder, schizophrenia,
posttraumatic stress disorder (PTSD), obsessive-compulsive disorder,
and panic disorder, will be discussed. Finally, a brief description of side
effects, particularly rash, will be presented.

Basic Science/Mechanism of Action/Pharmacokinetics

Lamotrigine is a triazine derivative that inhibits voltage-sensitive
sodium channels, leading to stabilization of neuronal membranes.
It also blocks L-, N-, and P-type calcium channels and has weak
5-hydroxytryptamine-3 (5-HT}) receptor inhibition.* These actions are
thought to inhibit release of glutamate at cortical projections in the ven-
tral striatum limbic areas.® It has nearly complete oral bioavailability,
approximately 55% plasma protein binding,* and an absorption rate that
is not influenced significantly by concomitant administration of food.®

Lamotrigine’s half-life is 15-30 hours in the absence of enzyme induc-
ers, such as phenobarbital, primidone, carbamazepine, and phenytoin,
and 8-20 hours while patients are concurrently on these inducers.*
Lamotrigine may induce its own metabolism.* Estrogen-containing
contraceptives may also decrease serum concentrations of lamotrigine.”
In addition, during pregnancy, lamotrigine clearance can increase sig-
nificantly, with concentrations returning to baseline level just weeks
after delivery.® Concurrent use with valproic acid prolongs lamotrigines
half-life to 30-90 hours.” Sertraline may also slow the metabolism of
lamotrigine.” The main route of elimination is glucuronic acid conjuga-
tion to inactive metabolites, followed by excretion in the urine (94%,
with 10% unchanged) and feces (2%).* Lamotrigine has no cytochrome
P450 interactions but is a major 1A4 substrate as well as 2B7 in the UDP-
glucuronosyltransferase system (second-phase metabolism).*

Some evidence suggests that lamotrigine may potentiate side effects
of valproic acid, including tremor,'? and can reduce the tolerability of
carbamazepine when coadministered, causing central nervous system
toxicity, with symptoms including diplopia and dizziness.!! However,
this latter effect, which appears to be pharmacodynamic, is more
common when adding lamotrigine to high doses of carbamazepine
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(serum concentrations >8 mg/L) and usually resolves with
a decrease in carbamazepine dose.!!

DATA SOURCES

We used PubMed, MEDLINE, and a hand search of rel-
evant literature to find studies between 1990 and 2012 and
available in English language. The following keywords were
searched: lamotrigine, psychiatric, mood disorders, depression,
personality disorders, anxiety, schizophrenia, side effects, and
rash.

STUDY SELECTION

Studies were selected on the basis of design, with pref-
erence given to double-blind, randomized controlled trials
(RCTs) examining the use of lamotrigine as monotherapy
or augmentation in psychiatric disorders. A total of 29 RCTs
met this criterion. When RCTs were not available, open-label
trials (6), retrospective case reviews (10), and case series (4)
examining lamotrigine monotherapy or augmentation were
summarized.

DATA EXTRACTION

The review includes results of monotherapy and augmen-
tation trials of lamotrigine on primary and secondary outcome
measures. These included DSM-IV diagnostic criteria,
Hamilton Depression Rating Scale (HDRS), Montgomery-
Asberg Depression Rating Scale (MADRS), Clinical Global
Impressions (CGI), Young Mania Rating Scale (YMRS),
Mania Rating Scale, Global Assessment of Functioning
(GAF), Positive and Negative Syndrome Scale (PANSS),
Brief Psychiatric Rating Scale (BPRS), and Duke Global
Rating for PTSD Scale.

RESULTS

Mood Disorders

Bipolar disorder: acute hypomania/mania. There have
been 2 unpublished double-blind, placebo-controlled stud-
ies of lamotrigine versus lithium in the treatment of acute
mania and mixed episodes, with data discussed in a review
by Amann et al.'? Data from the first, 3-week comparator
trial (SCAA2008) demonstrated no difference in either
drug’s separation from placebo on the primary outcome vari-
able of change in Mania Rating Scale score from baseline
to day 22. In the second, 6-week trial (SCAA2009) lithium,
but not lamotrigine, was superior to placebo in change in
Mania Rating Scale scores from baseline to day 42. Given
this negative trial and the length of time for titration up to a
therapeutic dose, lamotrigine is not a drug of choice for the
acute treatment of mania.

Bipolar disorder: acute depression.

Monotherapy. Table 1 presents the double-blind, ran-
domized trials of lamotrigine monotherapy for bipolar
depression. Trials have included both bipolar I and 1T dis-
orders, depressed episodes. In the first RCT of lamotrigine,
Calabrese et al'® performed a double-blind, parallel-group,
multicenter trial of subjects with bipolar I depression. Sub-
jects with a 17-item HDRS score >18 were randomized to
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= |amotrigine is approved by the US Food and Drug
Administration for the maintenance treatment of bipolar
disorder and is particularly useful in preventing depression.

® Data also suggest a role in the treatment of acute bipolar
depression.

= |amotrigine is generally well tolerated, with headache,
nausea, and mild rash occurring most commonly, while
severe rash is estimated to occur in less than 0.2% of cases.

treatment with a target dose of lamotrigine 50 mg/d (n=66),
lamotrigine 200 mg/d (n=63), or placebo (n=66). After 7
weeks of treatment, outcome of subjects taking lamotrigine
200 mg/d did not differ from placebo on the primary out-
come measure, total HDRS score, and, therefore, this study
was a negative trial. However, on secondary measures, lamo-
trigine 200 mg/d had a significantly superior response rate
on mean + SD observed scores on 17-item HDRS (-13.2+7.4
[lamotrigine] vs —9.3+6.9 [placebo], P<.05) and on last
observation carried forward (LOCF) scores on the MADRS
(-13.3+11.4 [lamotrigine] vs =7.8 +10.4 [placebo], P<.05),
CGI-Severity of Illness (-1.2+ 1.4 [lamotrigine] vs 0.7+ 1.1
[placebo], P<.05), and CGI-Improvement (2.6 + 1.3 [lamo-
trigine] vs 3.3+1.2 [placebo], P<.05).

A second article by Calabrese et al'* summarized the
results of their previous work!? together with 4 double-
blind, placebo-controlled, parallel-group RCTs (GW603/
SCAA2010,'"* SCA40910,'* SCA100223,'* and SCA30924')
of lamotrigine monotherapy for acute bipolar depression.
Subjects in study GW603/SCAA2010'* were diagnosed with
either bipolar I or II disorder and were treated with lamotri-
gine doses ranging from 100 to 400 mg/d or placebo. Subjects
in the other 4 studies were diagnosed with either bipolar I
disorder (Calabrese et al,'* SCA40910,'4 and SCA30924'4)
or bipolar IT disorder (SCA100223'*) and treated with lamo-
trigine doses fixed at 200 mg/d or placebo. (Calabrese et al'®
included a group on lamotrigine 50 mg/d, but these data
were not included in the analyses performed by Calabrese
et al'"* or reviewed here.) Subjects taking lamotrigine did
not differ in response from those taking placebo accord-
ing to the 17-item HDRS total scores or the MADRS, with
the exception of 1 trial'® (MADRS responders: 54% versus
29%, P<.05). The percentage of responders as assessed by
CGI-Improvement score was significantly greater with lamo-
trigine in 2 studies (SCA100223'* and Calabrese et al'®), with
51% responding versus 26% responding (P<.05) and 61%
versus 45% responding (P <.05), respectively. We found no
reports of serious rash across all studies. Also, the incidence
of all mania (ie, mania, hypomania, mixed episodes) across
all studies was low and did not differ significantly between
lamotrigine and placebo.

Interestingly, in a meta-analysis and meta-regression'” on
individual patient data (N=1,072) from these 5 RCTs,!>!4
lamotrigine subjects were more likely than placebo subjects
to respond to treatment as assessed by both HDRS (pooled
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Table 1. Lamotrigine Monotherapy for Bipolar Depression

Length,
Reference Method Diagnosis Daily Dose N wk Results
Calabrese etal, Randomized, double-blind,  Bipolar I Lamotrigine: 50 mg, 195 7 200-mg Dose superior to placebo on 17-item
199913 placebo-controlled, depression 200 mg HDRS, MADRS, CGI-S, CGI-1

parallel-group

Calabrese et al, Randomized, double-blind,

2008 placebo-controlled, depression
(SCAA2010) parallel-group
Calabrese et al, ~Randomized, double-blind,  Bipolar I
2008 placebo-controlled, depression
(SCA40910) parallel-group
Calabrese et al, ~Randomized, double-blind,  Bipolar II
2008 placebo-controlled, depression
(SCA100223) parallel-group
Calabrese etal, ~Randomized, double-blind,  Bipolar I
2008 placebo-controlled, depression
(SCA30924) parallel-group
Frye et al, Randomized, double-blind,
20006 placebo-controlled, depression
crossover (vs gabapentin) or unipolar
depression
Brown et al, Randomized, double-blind,  Bipolar I
20067 parallel-group (vs depression
olanzapine-fluoxetine
combination)
Brown et al, Randomized, double-blind,  Bipolar I
200918 parallel-group (vs depression

olanzapine-fluoxetine
combination)

Bipolar Tor II  Lamotrigine:
100-400 mg

Lamotrigine: 200 mg 257 8

Lamotrigine: 200 mg 221 8

Lamotrigine: 200 mg 259 8

Bipolar I or II Lamotrigine: <500 mg 31 18
Gabapentin: <4,800 mg

Lamotrigine: <200 mg 410 7
olanzapine-fluoxetine

combination: 6/25,

6/50, 12/25, 12/50 mg
Lamotrigine: <200 mg 410 25
olanzapine-fluoxetine

combination: 6/25,

6/50, 12/25, 12/50 mg

206 10 No difference in response via 17-item HDRS

No difference in response via MADRS

Lamotrigine superior response on CGI-I
No difference via MADRS

No difference in response via MADRS

52% (16/31) Response to lamotrigine on CGI
Superior to gabapentin and placebo

Olanzapine-fluoxetine combination superior
on CGI-S, MADRS, and YMRS, but
lamotrigine better tolerated

Olanzapine-fluoxetine combination superior
improvement on CGI-S, MADRS, and
YMRS, but no difference in response or
remission rates, relapse of patients in
remission, or treatment-emergent mania

Abbreviations: CGI = Clinical Global Impressions Scale, CGI-I= Clinical Global Impressions-Improvement scale, CGI-S = Clinical Global Impressions-
Severity of Illness scale, HDRS = Hamilton Depression Rating Scale, MADRS = Montgomery-Asberg Depression Rating Scale, YMRS: Young Mania

Rating Scale.

relative risk [RR] =1.27; 95% CI, 1.09-1.47) and MADRS
(pooled RR=1.22; 95% CI, 1.06-1.41). Subjects taking
lamotrigine also had significantly higher remission rates on
MADRS (pooled RR=1.21; 95% CI, 1.03-1.42). The num-
bers needed to treat (NNTs) were 11 (95% CI, 7-25) on the
HDRS and 13 (95% CI, 7-33) on the MADRS, which are at
the limits of clinical significance. No difference was found
between lamotrigine and placebo on discontinuation rates
(RR=1.02; 95% CI, 0.93-1.11; P=.731). On exploratory
subgroup analysis, with groups divided by severity based on
baseline HDRS score of <24 versus > 24, lamotrigine was
superior to placebo only in individuals with more severe
depressive symptoms at randomization (RR=1.47; 95% CI,
1.16-1.87; P=.001). However, as the authors note, the inter-
action by severity was most likely due to a higher placebo
response rate in the moderately ill group rather than a higher
response rate to lamotrigine in the severely ill group.

Ina double-blind, 18-week, crossover RCT'® of gabapentin
versus lamotrigine versus placebo in 31 subjects with refrac-
tory bipolar and unipolar mood disorders, subjects were
blindly titrated to clinical efficacy or maximum tolerated
dose of each (lamotrigine, <500 mg/d; gabapentin, <4,800
mg/d) or placebo. The response rates on CGI for Bipolar
Illness overall were as follows: 52% for lamotrigine, 26%
for gabapentin, and 23% for placebo (Cochrans Q,=6.952,
N=31, P=.031).

Brown and colleagues published data from an
acute, 7-week trial and 6-month follow-up of olanzapine-

17,18
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fluoxetine combination versus lamotrigine in bipolar I
depression. Results indicated greater symptom improvement
on olanzapine-fluoxetine combination than lamotrigine on
primary outcome measures, including CGI-Severity of Ill-
ness, MADRS, and YMRS scores at both 7 weeks and 25
weeks. However, neither response rates nor remission rates
differed significantly between the groups at 25 weeks. Of
the subjects in remission at the end of the 7-week acute
phase (olanzapine-fluoxetine combination [56.4%] vs lamo-
trigine [49.2%], P=.158), the rate of relapse did not differ
significantly between the groups (olanzapine-fluoxetine
combination [13/95=13.7%] vs lamotrigine [14/77 =18.2%],
P=.528). Additionally, subjects taking olanzapine-fluoxetine
combination had more frequent occurrences of somnolence,
increased appetite, dry mouth, sedation, weight gain, and
tremor (P<.05). Also seen was a significantly increased inci-
dence of treatment-emergent cholesterol level >240 mg/dL,
increased levels of triglycerides and prolactin, and weight
gain of > 7% in the olanzapine-fluoxetine combination group
(all Pvalues <.001).

Bipolar depression augmentation. Several studies have
explored the use of lamotrigine as an augmentation agent
for breakthrough bipolar disorder with depressive episodes
not responsive to typical mood stabilizers. Table 2 presents
the studies for lamotrigine as an augmenting agent for
bipolar and unipolar depression. Schaffer et al'® performed
a randomized, double-blind, 7-week pilot trial of lamo-
trigine versus citalopram augmentation for bipolar I and IT
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Table 2. Lamotrigine Augmentation for Depression: Bipolar or Unipolar Major Depressive Disorder

Reference Method Diagnosis Daily Dose N  Length Results
Nierenberg Randomized, open-label, Bipolar I or II Lamotrigine: 150-250 mg 66 16 wk Lamotrigine subjects in study
etal, 20062 equipoise-stratified depression Risperdal: <6 mg significantly longer
Inositol: 10-25 g Recovery: lamotrigine, 23.8%
(5/21), vs inositol, 17.4%
(4/23), vs Risperdal, 4.6%
(1/22) (not significant)
van der Loos  Randomized, double-blind, Bipolar I or II Lamotrigine: <200 mg 124 8wk Lamotrigine with significantly
etal, 2009%! placebo-controlled depression Lithium: 0.6-1.2 mEq/L more responders (51%)
(concurrent lithium) (33/64) on MADRS but not
CGI-Bipolar
van der Loos Randomized, double-blind, Bipolar I or II Lamotrigine: <200 mg 124 8wk No significant difference
etal, 2010% placebo-controlled depression Lithium: 0.6-1.2 mEq/L between lamotrigine
(concurrent lithium) Paroxetine: 20 mg and placebo groups after
paroxetine augmentation
van der Loos ~ Randomized, double-blind, Bipolar I or II Lamotrigine: <200 mg 124 68wk Longer time to relapse or
etal, 2011% placebo-controlled depression Lithium: 0.6-1.2 mEq/L recurrence in lamotrigine
(concurrent lithium) Paroxetine: 20 mg group (10.0 mo) vs placebo
(3.5 mo)
Norman etal, Randomized, double-blind, Unipolar depression, ~ Lamotrigine: 200 mg 40 9wk No difference in total HDRS
20023 placebo-controlled bipolar I or IT Paroxetine: 40 mg improvement, but superior
(concurrent paroxetine) depression to placebo on CGI-S and
HDRS subitems
Barbosaetal, = Randomized, double-blind, Unipolar depression ~ Lamotrigine: <100 mg 23 6 wk  Superior to placebo on CGI-S
2003% placebo-controlled or bipolar IT Fluoxetine: 20 mg and CGI-I but not MADRS,
(concurrent fluoxetine) depression HDRS
Barbee et al, Randomized, double-blind, Unipolar depression ~ Lamotrigine: 100-400 mg 96 10wk Trend (P=.06) for lamotrigine
20113 placebo-controlled Paroxetine: 20-50 mg superiority in more severely
(concurrent paroxetine) Paroxetine controlled release: depressed and treatment-
25-62.5 mg resistant subgroup
Schaffer etal,  Randomized, double-blind, Bipolar I or II Lamotrigine: <200 mg 20 12wk Both with significant
2006 pilot (vs citalopram) depression Citalopram: <50 mg improvement on MADRS
scores
No difference between groups
Schindler etal, Open-label, observational, Unipolar depression ~ NA 40 8 wk Equally effective in HDRS
2004% comparative (vs lithium) improvement
Lamotrigine better tolerated
Rybakowski et Open-label, comparative (vs ~ Unipolar depression ~ NA 42 4wk Similar HDRS response with
al, 2006% lithium) or bipolar lamotrigine and lithium
depression augmentation
Schindler et al, Randomized, open-label, Unipolar depression ~ Lamotrigine: mean, 153 mg 34 8wk Comparable to lithium
2007% prospective, comparative Lithium: mean, 0.71 mEq/L augmentation on response
(vs lithium) and remission
Ivkovic et al, Open-label, flexible dosing, Unipolar depression ~ Lamotrigine: 5-500 mg 88 8 wk  Similar HDRS reduction, but
2009% comparative (vs lithium) Lithium: 600-1,200 mg lamotrigine superior to
lithium at 14 d
Baloescuetal, Open-label study Unipolar depression ~ NA 16 4wk 25% decrease in HDRS scores
2006% at 4 wk
Dimellis and Randomized, open-label Unipolar depression ~ NA 21 6 wk  Superior to higher dose
Kouniakis, comparison (lamotrigine sertraline on CGI scale but
2004 plus sertraline vs increased not HDRS
sertraline)
Gabriel et al, Open-label, descriptive study ~ Unipolar depression ~ Lamotrigine: 50-200 mg 14 6 mo Significant improvement on
2006 CGI-S, MADRS, and GAF
at 8 wk and 6 mo
Barbee et al, Retrospective chart review Unipolar depression  Lamotrigine: mean, 112.9 mg 37 6wk 40.5% (15/37) CGI response
20024 rate
Rocha et al, Retrospective chart review Unipolar depression  Lamotrigine: 200 mg 25 6wk 76% (19/25) Improved on CGI
2003%
Gutierrez et al, Retrospective chart review Unipolar depression ~ Lamotrigine: 5 mg-500 mg 34  12mo Superior to placebo on
2005% multiple subscale items

Abbreviations: CGI = Clinical Global Impressions Scale, CGI-I = Clinical Global Impressions-Improvement scale, CGI-S = Clinical Global Impressions-
Severity of Illness, HDRS = Hamilton Depression Rating Scale, MADRS = Montgomery-Asberg Depression Rating Scale, NA =not applicable,
YMRS = Young Mania Rating Scale.
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depression. A total of 20 subjects taking 1 or more mood
stabilizers were randomized to either citalopram (up to 50
mg/d) or lamotrigine (up to 200 mg/d). Reduction in total
MADRS score was significant for both lamotrigine (-13.3,
P=.001) and citalopram (-14.2, P=.002). No statistically
significant differences were found in response rates between
the 2 groups.

In a 16-week, randomized, equipoise-stratified study®’
comparing lamotrigine, risperidone, and inositol in 66
subjects with bipolar I or II disorder in a current major
depressive episode, no statistically significant differences
were found between groups on the primary outcome
measure, rate of recovery. However, those assigned to lamo-
trigine stayed in the randomized phase significantly longer
(mean+SD=12.2+7.9 weeks) than those assigned to inosi-
tol (5.8 £5.1 weeks) or risperidone (8.6 +4.9 weeks).

Lamotrigine was added to lithium in subjects who had
not yet responded to lithium, targeting bipolar depres-
sion in an 8-week, multicenter, double-blind, randomized,
placebo-controlled trial*! of 124 outpatient subjects with a
DSM-1V diagnosis of bipolar I or II disorder and a major
depressive episode. This study was not designed to compare
lamotrigine to lithium monotherapy directly but rather to
assess efficacy of lithium plus lamotrigine in the treatment
of acute bipolar depression. Significant differences were seen
in change in MADRS score between the groups (lamotrigine,
—15.38, standard error [SE] =1.32; placebo, —11.03, SE =1.36;
ty=-2.29, P=.024). Additionally, significantly more sub-
jects responded to lamotrigine (51%) than placebo (31.7%)
(P=.030). No significant difference was found in switch to
mania between the groups (lamotrigine, 7.8%; placebo, 3.3%;
P=.441).

Following this initial 8-week trial, paroxetine 20 mg/d
was added to nonresponders, and subjects were followed for
8 weeks?? and up to 68 weeks? (or until relapse or recur-
rence of mood episode). Notable differences in the groups
at 68 weeks included a higher percentage of subjects in
the lamotrigine group remaining responders and a longer
median time to relapse or recurrence for the lamotrigine
group versus placebo (10.0 months [95% CI, 1.1-18.8] vs
3.5 months [95% CI, 0.7-7.0]), though no formal statistical
tests were performed.

In summary, while lamotrigine is not FDA approved for
the treatment of acute bipolar I or II depression, the above
data suggest a role in more severely depressed symptoms.

Bipolar disorder: maintenance. Lamotrigine is currently
FDA approved for the maintenance treatment of bipolar I
disorder, though recent Canadian Network for Mood and
Anxiety Treatments (CANMAT) and International Soci-
ety for Bipolar Disorders collaborative updated guidelines
remind prescribers of its limited ability to prevent mania.?*
Evidence specific for the use of lamotrigine in bipolar II
disorder has led to its recommendation as a second-line
maintenance therapy.?* Although subjects with bipolar II
disorder have been included in other trials, this CANMAT
recommendation is largely based on 2 retrospective, natural-
istic studies in subjects with bipolar II disorder (total n=61)
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taking lamotrigine augmentation for an average of 20 months
who noted clinical improvement on this medication.?>2°

Two 18-month, multicenter registration trials>* examined
the efficacy of lamotrigine in maintenance treatment for
bipolar I disorder. Both were double-blind, parallel-group,
randomized, placebo-controlled trials of lamotrigine and
lithium maintenance treatment in bipolar I disorder, with
one enrolling subjects who were recently depressed? and
the other enrolling those who were recently manic or hypo-
manic.? These were both enriched studies with an open-label
phase of lamotrigine titration, followed by randomization
to lamotrigine or lithium for up to 18 months. In the first
trial (n=463), lamotrigine and lithium were each statistically
superior to placebo in time to intervention for any mood
episode (time to intervention: placebo, 93 days [95% CI, 58
to 180]; lithium, 170 days [95% CI, 105 to not calculable];
and lamotrigine 200 days [95% CI, 146 to 399]). Lamotrigine
was significantly better at prolonging time to intervention
for a depressive episode (P=.047), while lithium (but not
lamotrigine) was statistically superior to placebo in prolong-
ing time to intervention for a hypomanic, manic, or mixed
episode (P=.026). The second trial (n=175) had similar
results, with lamotrigine and lithium each statistically supe-
rior to placebo in time to intervention for any mood episode
(time to intervention: placebo, 85 days [95% CI, 37 to 121];
lithium, 292 days [95% CI, 123 to not calculable]; lamotri-
gine, 141 days [95% CI, 71 to not calculable]). Lamotrigine
was superior to placebo at prolonging time to a depressive
episode (P=.02), and lithium, but not lamotrigine, was supe-
rior to placebo at prolonging time to a manic, hypomanic,
or mixed episode (lithium vs placebo, P=.006; lamotrigine
vs placebo, P=.28).

A pooled analysis?” of these 2 trials,>* demonstrated
significantly increased time to intervention for a mood
episode in lamotrigine versus placebo (P<.001) as well as
lithium versus placebo (P<.001), with no statistical dif-
ference between lamotrigine and lithium monotherapy.
Lamotrigine, but not lithium, was statistically superior to
placebo at prolonging time to intervention for a depressive
episode (lamotrigine, P=.009; lithium, P=.120). Notably,
both lamotrigine and lithium were statistically superior to
placebo at prolonging the time to intervention for a manic,
hypomanic, or mixed episode (median survival: placebo, 86
days [95% CI, 58 to 121]; lithium, 184 days [95% CI, 119 to
not calculable]; lamotrigine, 197 days [95% CI, 144 to 388]),
though lithium was superior to lamotrigine (P=.030). How-
ever, with additional analyses adjusting for index mood, only
lithium was shown to be significant for time to intervention
for mania (lithium vs placebo, P<.001; lamotrigine vs pla-
cebo, P=.149; lithium vs lamotrigine, P=.024).

Licht et al*® performed an open, randomized effectiveness
study comparing lamotrigine and lithium for maintenance
treatment in bipolar I disorder. Subjects from this non-
enriched study were followed up to 5 years, with no
differences noted between effectiveness of lithium and lamo-
trigine for preventing mood episodes, though lamotrigine
was better tolerated.
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Calabrese et al?® performed a 26-week, double-blind,
randomized, placebo-controlled trial in subjects with rapid
cycling bipolar I and II disorders. Following an open sta-
bilization phase of lamotrigine titration, responders were
randomized to lamotrigine monotherapy versus placebo. In
this negative trial, the 2 treatment groups did not differ by
time to additional pharmacotherapy, the primary outcome
measure. However, when subjects were categorized into
bipolar I and II disorder, rapid-cycling subtypes, several sec-
ondary variables did demonstrate differences, but only for
the bipolar II disorder subtype. These included lamotrigine’s
superiority to placebo on survival (subjects were terminated
for any premature discontinuation) (P=.015) and lack of
relapse after 6 months (P=.04).

Goldberg et al*® utilized data from the self-reported pro-
spective Life Chart Method (LCM) collected during the
rapid-cycling study? to examine weekly mood shifts over a
period of 26 weeks, comparing the number of subjects who
achieved euthymia across weeks. They found that subjects
taking lamotrigine were 1.8 times more likely than those
taking placebo to achieve euthymia, as indicated on LCM,
at least once weekly over 6 months (95% CI, 1.03-3.13,
P=.014).

Risk of Switching Into Mania/Hypomania

In a secondary analysis®! of the subjects with bipolar I
disorder enrolled in the Calabrese et al* study, including
those enrolled during the open-label, prerandomization
phase, the lamotrigine group did not differ from placebo
in time to emergence of mania during the first 6 months
(hazard ratio =0.79; 95% CI, 0.53-1.16). Also, in the pre-
viously described report'* summarizing 5 RCTs in acute
bipolar depression, the incidence of all mania (ie, mania,
hypomania, mixed episodes) across studies was low and did
not differ significantly between lamotrigine and placebo
(3.8% and 3.3%, respectively).

Unipolar Depression

Monotherapy. Three unpublished double-blind, random-
ized, placebo-controlled trials with data discussed in a review
by Amann et al'?> (SCA20022, SCA20025, SCAA2011) evalu-
ated the efficacy of lamotrigine monotherapy in unipolar
depression in a total of 750 subjects taking lamotrigine (<200
mg/d) for up to 8 weeks. None demonstrated significant dif-
ferences between groups in change in HDRS scores or in
number of responders. Of note, the desipramine group also
did not separate from placebo in the 1 study in which it was
an active comparator. In summary, lamotrigine monotherapy
has no demonstrated efficacy in unipolar depression.

Augmentation. A double-blind, randomized, placebo-
controlled trial*? investigated adjunctive lamotrigine added
to paroxetine for acute unipolar depression in 40 subjects,
though only 20 subjects were diagnosed with a recurrent
major depressive episode (Table 2). Both the lamotrigine
and placebo groups demonstrated a significant improve-
ment in total HDRS score (P<.0001), with no significant
differences between groups. However, when each of the 21
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HDRS items was analyzed separately using analysis of vari-
ance, significant advantages were found with lamotrigine
over placebo on depressed mood (P=.0019), guilt feelings
(P=.0011), and work and interest (P=.049). Additionally,
lamotrigine demonstrated significant efficacy versus placebo
on the CGI-Severity of Illness scale (P=.0205). No differ-
ences were found in treatment effects between mildly and
severely depressed subjects.

Barbosa et al**> randomly assigned 23 subjects to either
lamotrigine (<100 mg/d) or placebo, in addition to a fixed
dose of fluoxetine 20 mg/d, in a 6-week trial. Of note, the
sample included subjects with bipolar II depression (n=28)
and with unipolar depressive disorder (n=15). After 6
weeks, no significant differences were found between the
2 groups on HDRS or MADRS mean +SD scores, though
subjects taking lamotrigine had significantly improved CGI-
Severity of Illness scores (lamotrigine, 2.15 +1.28; placebo,
3.40+1.17; P=.0308) and CGI-Improvement scores (lamo-
trigine, 1.46 +0.66; placebo, 2.22 £ 0.83; P=.0341) compared
to placebo.

In a multicenter, double-blind, randomized, placebo-
controlled trial** of lamotrigine augmentation in treatment-
refractory unipolar depression, defined as failure of at least 1
adequate trial of an antidepressant, subjects with scores > 15
on HDRS (n=96) following 8 weeks of open-label paroxe-
tine were randomized to 10 weeks of augmentation with
lamotrigine (100-400 mg/d) versus placebo. No significant
difference in change in MADRS score was seen between
lamotrigine augmentation and placebo. However, post hoc
analysis of data from study end point noted a significantly
higher response to lamotrigine compared to placebo in
the more severely depressed and more treatment-resistant
subjects.

In addition to these RCTs, lamotrigine and lithium were
compared as adjunctive therapy for treatment-resistant uni-
polar depression in several open, observational, comparative
studies®~® (total n=204), with similar results between groups
on most measures, including partial response, response, and
remission in subjects with treatment-resistant depression.
Subjects taking lithium demonstrated an earlier response in
1 study® though the lamotrigine group demonstrated better
tolerability. In another,*® a significant clinical improvement
was noted within the second treatment week in the lamo-
trigine group compared to the lithium group (P=.01 vs
lithium), but otherwise, results were comparable.

Several open-label lamotrigine augmentation studies
(total n=51) demonstrated improvement in depressive
symptoms, including a 25% decrease in HDRS scores after 1
month,* a superior response to combination with sertraline
versus sertraline alone on the CGI scale,*’ and significant
improvements compared to baseline on CGI-Severity of
Illness, MADRS, and GAF scores, both at 8 weeks and 6
months.*!

Three retrospective chart reviews*>#* (total n=96) found
response rates on the CGI scale from 40.5%-76%%>* in
addition to significant improvement on target symptoms,
including depressed mood (P<.001), loss of interest (P<.01),
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anxiety (P <.001), irritability (P <.05), (low) energy (P <.01),
and cognitive impairment (P<.001).*

In summary, no current role exists for lamotrigine in the
augmentation treatment of unipolar depression. However,
augmentation trials for unipolar depression, although mostly
open label and case series, suggest this may be an area for
further study on a larger scale.

Borderline Personality Disorder

Two published double-blind, randomized, placebo-
controlled trials of the use of lamotrigine in borderline
personality disorder (total n=55) have been conducted,
ranging in duration from 8 to 12 weeks.*>~*” Data reported
included significant improvements in anger initially and at
18-month follow-up observation,*>6 as well as a significant
decrease in affective instability and impulsivity at study
end.* In 2 retrospective case reviews,*®* 11 of 13 subjects
taking lamotrigine noted improvement in CGI scores over
3 months (from 5 or 6 to 1 or 2) and 3 of 8 demonstrated
improvement in mean DSM-IV GAF score from 40s to 80s
during 3-4 months, including absence of impulsive sexual,
drug-taking, and suicidal behaviors. Preston et al*® retro-
spectively examined data from 2 double-blind, randomized,
placebo-controlled trials** of bipolar disorder subjects to
investigate the comorbidity of borderline personality dis-
order, as well as the effect of lamotrigine on dimensions of
borderline personality. With treatment, the average decrease
of burden in borderline personality disorder symptoms in
comorbid bipolar subjects was 45%. On the basis of these
data, lamotrigine appears promising for symptoms of
borderline personality disorder, including anger, impulsiv-
ity, and affective instability, but data to support its use are
insufficient.

Schizophrenia

The inhibition of excessive glutamate release in the
brain thought to occur with lamotrigine treatment has lead
researchers to consider its use in schizophrenia because of
the evidence suggesting dysfunctional glutamatergic neuro-
transmission in the pathophysiology of this disorder.>! In an
intervention review>? of lamotrigine augmentation in schizo-
phrenia with individual data extraction from 5 randomized,
placebo-controlled trials (total n=537), no differences were
found between groups in global response (n=208, 1 RCT;
RR=1.06, 95% CI, 0.73 to 1.54), but a significant reduc-
tion was found in the PANNS total scores (n=67, 2 RCTs;
weighted mean difference =-16.88; 95% CI, —8.57 to —25.18;
P=.0001) as well as subscale scores of positive symptoms
(n=65, 2 RCTs; weighted mean difference =-5.10; 95% CI,
-8.86 to —1.34) and negative symptoms (n=65, 2 RCTs;
weighted mean difference =—5.10; 95% CI, —8.86 to —1.34).
The studies suggested no significant benefit from adjuvant
lamotrigine on depressive symptoms in schizophrenia.

Several of these trials were included in a systematic
review with meta-analysis®® of lamotrigine in clozapine-
resistant schizophrenia. Subjects enrolled in 5 double-blind,
randomized, placebo-controlled trials ranging in duration
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from 10 to 24 weeks noted benefits of lamotrigine aug-
mentation (100-400 mg/d) on primary outcome measures,
including total PANSS score and total BPRS score, as well
as on secondary measures including improvement in posi-
tive symptoms (standardized mean difference =0.34; 95%
CIL, 0.02-0.65) and negative symptoms (standardized mean
difference =0.43; 95% CI, 0.11-0.76; P=.008). In the binary
data analysis, lamotrigine augmentation was associated with
a significantly higher response rate (defined by reduction of
20% or more in global score) than placebo (OR=0.19; 95%
CI, 0.09-0.43; z=3.97; P<.001; NNT =4; 95% CI, 3-6).

These data suggest a modest effect of lamotrigine, par-
ticularly in clozapine-resistant schizophrenia, for which
treatment options are limited. However, these studies are
relatively small, and the use of lamotrigine in schizophrenia
does not currently have support.

Anxiety Disorders

Only 1 double-blind, randomized, placebo-controlled
trial®* of lamotrigine monotherapy (12 weeks at 500 mg/d)
has been completed in subjects with PTSD. While the sample
size was too small to measure a meaningful effect size, 5
of 10 subjects (50%) in the lamotrigine group responded as
measured by changes in the Duke Global Rating for PTSD
Scale compared to 1 of 4 (25%) in the placebo group. Addi-
tionally, improvement in reexperiencing and avoidance/
numbing symptoms was seen in the lamotrigine group, with
mean+SD score changes of 0.7+ 1.4 and 0.6+ 1.6, respec-
tively, while no changes were noted in the placebo group
(0.0£0.0 change for both).

Only single case reports and small case series®>~’ have
evaluated the efficacy of lamotrigine in obsessive-compulsive
disorder, with mixed results. Results demonstrated improve-
ment in only 3 of 11 patients, though 1 with improvement
had a concurrent increase in panic symptoms.>>~>” Only 1
case series™® of lamotrigine (< 200 mg/d) as monotherapy or
augmentation in panic disorder with agoraphobia has been
published. Results in the augmentation group were mixed,
but the patient taking lamotrigine monotherapy exhibited
a significant improvement of anxiety symptoms with the
dosage of 50 mg/d and complete cessation of panic attacks
at 150 mg/d.

Safety/Tolerability

With the exception of rare serious rash, lamotrigine is
fairly well tolerated, with a recent review>® of 12 placebo-
controlled trials of lamotrigine for acute and maintenance
therapy demonstrating headache, nausea, and mild rash as the
most common side effects. Overall, the adverse event profile
of lamotrigine was comparable to that of placebo. Significant
weight gain is rare.!”!%5% Additionally, severe sedation and
cognitive side effects appear to be relatively uncommon.* In
comparison studies, the proportion of subjects withdrawn
from the studies due to adverse events was higher in subjects
taking lithium than those taking lamotrigine.” A trend for
higher incidence rates of some adverse events was found
among subjects with flexible dosing schedules (dose range:
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400-500 mg/d) compared to adverse event rates with doses
under 200 mg/d. However, data were insufficient to declare
a clear association between adverse events and lamotrigine
dose.”?

Rash. Rash is considered a common side effect of lamo-
trigine in the treatment of epilepsy and mood disorders and
occurs in 8%-10% of treated patients.*®-°! Maintenance treat-
ment with lamotrigine demonstrated a lower incidence of
any rash compared to short-term treatment (2.3% vs 9.1%).>
Types of rashes include mild forms, such as simple morbil-
liform rash, urticaria, and erythema multiforme, and more
severe skin reactions, such as hypersensitivity syndrome,
Stevens-Johnson syndrome, and toxic epidermal necrolysis.!
These more severe rashes, which are very rare, may involve
fever, lymphadenopathy, elevated liver enzymes, nephritis,
thrombocytopenia/leucopenia, pneumonitis, severe exan-
thematous rash, mucocutaneous blistering or crusting, and
exfoliative dermatitis.! Toxic epidermal necrolysis is the
most serious because of its greater likelihood of causing cor-
neal and skin scarring and mortality at rates of approximately
25%-30%.°! Examining pooled clinical trials of bipolar and
other mood disorders, Seo et al*® reported 1 serious rash in
1,233 subjects (0.08%) using lamotrigine for monotherapy;,
and 2 in 1,538 (0.13%) using it as adjunctive therapy. Fewer
than 10 deaths were attributed to skin rash from lamotrigine
from an estimated worldwide exposure of more than 950,000
subjects.®? Across clinical trials using lamotrigine as adjunc-
tive therapy in epilepsy, the risk of serious rash was highest
in the first 6 weeks of treatment, occurring only occasion-
ally up to 12 weeks of treatment and only rarely after that
(incidence data not provided).®! Concurrent use of valproic
acid and rapid rate of lamotrigine titration can increase risk
of serious rash.”

CONCLUSIONS

Lamotrigine is generally well tolerated, with headache,
nausea, and mild rash occurring most commonly. Contrary
to many psychotropic medications, it carries a relatively low
rate of weight gain, metabolic changes, or cognitive effects
and does not interact significantly with many psychotropic
medications, with the exception of several anticonvulsants.

Support for the use of lamotrigine is most robust and
has an FDA indication for the maintenance treatment of
bipolar disorder, with particularly clear efficacy in preven-
tion of depressive episodes. Data in acute bipolar depression
are suggestive but not conclusive. Several individual trials
have demonstrated limited effect, but meta-analyses sug-
gest benefit, especially for more severely depressed subjects.
Data are reassuring regarding switch rates with lamotrigine
use, showing no increase risk for switch over placebo. This
makes lamotrigine a reasonable choice for the treatment of
acute bipolar depression in patients already on mood sta-
bilizers, including those who have demonstrated adverse
responses or side effects, such as switching, on commonly
used antidepressants.

Evidence for efficacy of lamotrigine in unipolar depres-
sion is incomplete, although the double-blind, RCTs, which
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noted benefit on the CGI and subsets of symptoms, includ-
ing mood and guilt, and improved response in more severely
depressed subjects; multiple chart reviews; and open-label
studies, including comparisons with lithium, were promis-
ing for its use. Additional randomized, placebo-controlled
trials are required to further evaluate its efficacy in these
patients.

Data are limited in borderline personality disorder, but
appear promising on symptoms of anger, impulsivity, and
affective instability. In schizophrenia, few studies have been
done, though some data are suggestive of a positive effect
on both negative and positive psychotic symptoms, particu-
larly in clozapine-resistant subjects for whom treatments
are few. Use of lamotrigine in anxiety disorders, including
PTSD, obsessive-compulsive disorder, and panic disorder
with agoraphobia, has not been well studied. To summarize,
currently, data to support use of lamotrigine are lacking in
borderline personality disorder, schizophrenia, and anxiety
disorders.

Study Limitations

This review involves data found only via a search of
PubMed, MEDLINE, and a hand search of relevant litera-
ture between 1990 and 2012 available in English language
and, therefore, may have missed valuable unpublished data
or other data unavailable under these search criteria.

Drug names: carbamazepine (Carbatrol, Equetro, and others), citalopram
(Celexa and others), clozapine (Clozaril, FazaClo, and others), desipramine
(Norpramin and others), fluoxetine (Prozac and others), gabapentin
(Neurontin, Gralise, and others), lamotrigine (Lamictal and others), lithium
(Lithobid and others), olanzapine-fluoxetine combination (Symbyax

and others), paroxetine (Paxil, Pexeva, and others), phenytoin (Dilantin,
Phenytek, and others), primidone (Mysoline and others), risperidone
(Risperdal and others), sertraline (Zoloft and others), valproic acid

(Stavzor, Depakene, and others).
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