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ipolar I disorder is a severely disabling illness that
affects approximately 1.2% to 1.6% of the popula-
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Background: The anticonvulsant lamotrigine was
previously shown to be effective for bipolar depres-
sion. This study assessed the efficacy and tolerability
of lamotrigine and lithium compared with placebo for
the prevention of mood episodes in bipolar disorder.

Method: During an 8- to 16-week open-label
phase, lamotrigine (titrated to 200 mg/day) was added
to current therapy for currently or recently depressed
DSM-IV–defined bipolar I outpatients (N = 966) and
concomitant drugs were gradually withdrawn. Patients
stabilized on open-label treatment (N = 463) were then
randomly assigned  to lamotrigine (50, 200, or 400
mg/day; N = 221), lithium (0.8–1.1 mEq/L; N = 121),
or placebo (N = 121) monotherapy for up to 18
months. The primary outcome measure was time from
randomization to intervention (addition of pharmaco-
therapy) for any mood episode (depressive, manic,
hypomanic, or mixed). Data were gathered from
September 1997 to August 2001.

Results: Time to intervention for any mood episode
was statistically superior (p = .029) for both lamotri-
gine and lithium compared with placebo—median sur-
vival times were 200, 170, and 93 days, respectively.
Intervention for depression was more frequent than for
mania by a factor of nearly 3:1. Lamotrigine was sta-
tistically superior to placebo at prolonging the time to
intervention for a depressive episode (p = .047). The
proportions of patients who were intervention-free for
depression at 1 year were lamotrigine 57%, lithium
46%, and placebo 45%. Lithium was statistically supe-
rior to placebo at prolonging the time to intervention
for a manic or hypomanic episode (p = .026). The pro-
portions of patients who were intervention-free for
mania at 1 year were lamotrigine 77%, lithium 86%,
and placebo 72%. Headache was the most frequent
adverse event for all 3 treatment groups.

Conclusion: Lamotrigine and lithium were supe-
rior to placebo for the prevention of mood episodes
in bipolar I patients, with lamotrigine predominantly
effective against depression and lithium predominantly
effective against mania.
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tion.1,2 Approximately 15% of patients with bipolar disor-
der will commit suicide.3 The costs of both the illness and
its associated disability rank bipolar disorder among the
most costly illnesses. Wyatt and Hentner4 estimated the
annual U.S. costs of the illness to be $45 billion in 1990,
more than the $40 billion spent on depression and, among
mental illnesses, exceeded only by the $64 billion spent
on schizophrenia.

Only 2 studies of maintenance treatment of bipolar
disorder employing randomized, parallel-group, blinded,
placebo-controlled designs with time-to-event analyses
have been published.5,6 Both studied patients enrolled dur-
ing a manic episode. The second of the studies was de-
signed in conjunction with the present study, which is the
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first to investigate treatment outcomes of bipolar I pa-
tients enrolled during a current or recent depressive epi-
sode. This inquiry has important public health sig-
nificance given long-term evidence from the National
Institute of Mental Health Clinical Collaborative study
that bipolar I patients experience depressive symptom-
atology approximately 3 times as frequently as hypo-
manic or manic symptoms.7 In conjunction with the re-
cently completed study of lamotrigine, placebo, or lithium
therapy in recently manic patients, the present study al-
lows the first opportunity to assess whether presenting
episode type is associated with outcomes with 3 discrete
treatments.

Lamotrigine, which is approved for the treatment of
several forms of epilepsy and, more recently, as mainte-
nance treatment in bipolar disorder, has been shown to
be efficacious in a randomized, double-blind, placebo-
controlled study in maintenance treatment of recently
manic patients6 as well as on a variety of endpoints in
studies of bipolar depression8,9 and rapid-cycling bipolar
disorder.10 The present study provides the first random-
ized trial to examine the efficacy and tolerability of lamo-
trigine and lithium compared with placebo in the mainte-
nance treatment of bipolar I disorder patients who had
recently experienced a depressive episode.

METHOD

This randomized, double-blind, parallel-group, pla-
cebo-controlled, multicenter study (Glaxo Wellcome pro-
tocol SCAB2003, GW605) was conducted at 79 centers in
15 countries from September 1997 to August 2001. An in-
stitutional review board or ethics committee approved
the protocol at each study site, and all patients provided
written informed consent prior to screening or study
participation. Patients could be discontinued from any
phase of the study for reasons including poor tolerance of
study medication, lack of medication efficacy, pregnancy,
investigator’s or patient’s unwillingness to continue the
study for any reason, and noncompliance with study pro-
cedures. In all study phases, patients experiencing a rash
when relationship to study drug could not be ruled out
were to be discontinued from the study regardless of the
severity of the rash.

Study Population
Patients aged at least 18 years with a diagnosis of bi-

polar I disorder were eligible for the study if they (1) were
currently experiencing a major depressive episode as de-
fined by the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV),11 and ascertained
by clinical interview, or if their most recent mood episode
was a major depressive episode and occurred within 60
days of the screening visit with depressive symptoms still
present at enrollment; (2) had at least 1 manic or hypo-

manic episode within 3 years of enrollment; and (3) had at
least 1 additional depressed episode (including a mixed
episode meeting DSM-IV criteria) within 3 years of en-
rollment. Patients were excluded if they had experienced
more than 6 DSM-IV manic, hypomanic, mixed, or de-
pressive episodes in the year prior to enrollment; had a
DSM-IV diagnosis of, or had received treatment within
the year prior to enrollment for, panic disorder, obsessive-
compulsive disorder, social phobia, or bulimia nervosa;
had a history of or current epilepsy; had clinically signifi-
cant cardiac, renal, hepatic, neoplastic, or cerebrovascular
disease; or if they were actively suicidal or had a score of
≥ 3 on item 3 (suicidality) of the Hamilton Rating Scale
for Depression (HAM-D).12

Screening Phase
The screening phase occurred within 2 weeks prior to

patients’ entry into the open-label phase. Psychiatric and
medical histories were obtained, physical examinations in-
cluding clinical laboratory tests were performed, and
scores on psychiatric rating scales including the 17-item
HAM-D,12 the 11-item Mania Rating Scale (MRS) from
the Schedule for Affective Disorders and Schizophrenia–
change version,13 the Clinical Global Impressions-Severity
of Illness and -Improvement scales (CGI-S, CGI-I),14

and the Global Assessment Scale (GAS)15 were recorded.
Eligible patients were then enrolled in the open-label
phase.

Open-Label Phase
During the 8- to 16-week open-label phase, any psy-

chotropic medication was permitted to treat the ongoing
depressive episode (Figure 1). All patients received open-
label lamotrigine (target 200 mg/day with a minimum
dose of 100 mg/day) adjunctively or as monotherapy

Figure 1. Study Design for a Placebo-Controlled 18-Month
Trial of Lamotrigine and Lithium Maintenance Treatment
in Recently Depressed Patients With Bipolar I Disorder
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throughout this phase. All psychotropic medications other
than lamotrigine were discontinued a minimum of 7 days
prior to randomization. When lamotrigine was used
as monotherapy, patients began a 6-week escalation of
lamotrigine to a target dose of 200 mg/day (weeks 1–2, 25
mg/day; weeks 3–4, 50 mg/day; week 5, 100 mg/day;
week 6, 200 mg/day). When used as adjunctive therapy
with valproate, the lamotrigine starting and target doses
were halved. When used as adjunctive therapy with carba-
mazepine, the lamotrigine starting and target doses were
doubled. These concomitant antiepileptic drugs were ta-
pered at the investigators’ discretion so that patients re-
ceived lamotrigine monotherapy at target doses for at
least 1 week prior to the start of the double-blind phase.
The lamotrigine dose was immediately doubled if valpro-
ate was discontinued and was gradually halved if carba-
mazepine was discontinued.

Adjunctive psychotropic medications used during the
open stabilization phase were discontinued a minimum of
1 week (for oral antipsychotics, selective serotonin reup-
take inhibitors [4 weeks for fluoxetine], tricyclic antide-
pressants, and benzodiazepines) to 2 weeks (for anticon-
vulsants, monoamine oxidase inhibitors, and reversible
monoamine oxidase inhibitors) before entry into the
double-blind phase. Lithium treatment could not be initi-
ated during the open-label phase, and for those patients
continuing ongoing lithium during the open-label phase,
the dosage was tapered over at least 3 weeks and discon-
tinued a minimum of 1 week prior to entering the double-
blind phase of the study.

Clinic visits were scheduled weekly (or as necessary to
ensure appropriate patient care) during the open-label
phase. At each clinic visit, psychiatric evaluations from
the screening visit were administered and patients were
assessed for adverse events. Beginning at week 8 of the
open-label phase, patients who had reached a stable dose
of lamotrigine and met the criterion for randomization,
defined as a CGI-S score of 3 (mildly ill) or lower main-
tained for at least 4 continuous weeks, were eligible to
enroll in the double-blind phase of the study. Patients not
meeting this criterion at the end of 16 weeks of open-label
treatment were discontinued from the study.

Double-Blind Phase
Patients were initially randomly assigned with equal

probability to 1 of 5 groups: lamotrigine (50, 200, or
400 mg/day), lithium (titrated to serum levels of 0.8–1.1
mEq/L), or placebo for up to 18 months (Figure 1).
Double-blind double-dummy medications were identical
in taste, appearance, and packaging. Monitoring and ad-
justment of lithium levels were performed by an un-
blinded central laboratory. All patients, regardless of
treatment group, had serum drawn for lithium levels at no
less than 8-week intervals (more frequently during the
first 12 weeks). To maintain the blind, each instruction to

adjust the lithium dose was accompanied by a corre-
sponding instruction to adjust the lithium placebo dose in
a lamotrigine and a placebo patient.

Clinic visits were scheduled weekly during the first 4
weeks of the double-blind phase, biweekly through week
8, and every 4 weeks thereafter through week 76. At each
clinic visit, psychiatric evaluations from the screening
visit were repeated and adverse events were assessed. Pa-
tients could be treated with added antidepressants, anti-
psychotics, anticonvulsants/mood stabilizers, or electro-
convulsive therapy if the treating psychiatrist determined
clinically that developing illness symptomatology re-
quired such additional intervention. The time to this treat-
ment intervention was the primary outcome measure.
However, short-term intermittent use of rescue medica-
tions was permitted, including the use of chloral hydrate
(up to 2 g/day), lorazepam (up to 1 mg/day), temazepam
(up to 10 mg/day), oxazepam (up to 30 mg/day), or mida-
zolam (up to 15 mg/day) for control of agitation, irritabil-
ity, restlessness, insomnia, or hostile behavior, without
triggering the primary study endpoint. After reaching pri-
mary study endpoint, patients were permitted to continue
double-blinded study medications and to receive aug-
mentation treatment with open-label psychotropic medi-
cations other than lithium or lamotrigine up to week 52,
and were then discontinued from the study. Patients who
had not yet reached primary study endpoint were contin-
ued in the study through week 76.

Prior to enrollment of any patients, an a priori decision
was made to combine the existing 200- and 400-mg/day
lamotrigine groups for the primary analysis of efficacy.
This decision was based on double-blind, placebo-
controlled, dose-response data obtained from a previous
trial, which showed less evidence of efficacy for the
50-mg dose.8 Unless otherwise noted, efficacy and ad-
verse event data are reported for the combined lamotri-
gine 200- and 400-mg/day groups. The latter data include
adverse events that occurred following treatment in-
tervention. Due to slow enrollment, the protocol was
amended during the study to stop further enrollment into
the lamotrigine 50- and 400-mg/day groups. Further
assignment into the lithium, placebo, and lamotrigine
200-mg groups did not change. No unblinding or interim
analysis was employed in the decision to implement this
change.

Measures and Data Analysis
Efficacy. The primary efficacy endpoint was the time

to intervention (addition of electroconvulsive therapy
or pharmacotherapy, including antidepressants, antipsy-
chotics, anticonvulsants/mood stabilizers, or benzodiaze-
pines, the latter only at doses exceeding those allowed for
rescue medication) for any mood (manic, hypomanic,
mixed, or depressive) episode. The threshold for inter-
vention was based on the investigators’ overall clinical
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judgment coupled with a general consensus agreement
discussed and endorsed by investigators at a prestudy in-
vestigator meeting. Patients discontinuing from the study
prior to intervention were either censored at the time of
dropout (time to intervention) or categorized as treatment
failures and considered to have had an event at the time
of discontinuation (survival in study).

Secondary efficacy measures included time to inter-
vention for a manic or hypomanic episode; time to inter-
vention for a depressive episode; mean change from
baseline (defined as day 1 of the double-blind phase) on
the HAM-D, MRS, CGI-S, and GAS scores; and CGI-I
scores during double-blind treatment. For the separate
analyses of manic/hypomanic and depressed episodes,
mixed episodes were assigned by the investigator to the
predominating polarity for that episode, based on clinical
judgment and verified by the appropriate rating scale
data. For statistical analyses, the efficacy population
comprised all patients randomized to treatment during
the double-blind phase who received at least 1 dose of
study medication and provided at least 1 post-baseline
primary outcome assessment. Kaplan-Meier survival
curves were generated for the time-to-event data, and dif-
ferences among treatment groups were tested using log-
rank tests at an α = .05 level of significance. Due to the
large number of investigator sites (N = 79), no adjust-
ments were made for this factor, although exploratory
analyses were carried out in an attempt to identify outlier
sites.

Mean change scores for the psychiatric evaluations
were compared between groups using analysis of vari-
ance on change from baseline scores at α = .05, with
treatment group as the only explanatory variable. Patient
mean changes from randomization scores were calcu-
lated by giving missing values (i.e., due to missed visits
or early termination) the mean of all observed values.
Treatment group mean change scores were calculated as
the average of all scores for each patient during the ran-
domized phase. Differences between treatment groups
in categorical variables were analyzed using the Fisher
exact test. No interim analyses were performed on any of
the study endpoints.

Sample size considerations. Prior to truncation of the
50-mg and 400-mg lamotrigine treatment groups, it was
conservatively estimated that a minimum of 75 patients
per group were required to detect a significant difference
between treatment groups based on a projected incidence
of depressive episodes of 65% for placebo and 40% for
lamotrigine at a power of 0.8 and an alpha level of .025.
Additional patients were enrolled to allow for dropouts
and to ensure adequate power over the 18-month dura-
tion of the study.

Safety. The incidence of adverse events was summa-
rized for each phase of the study for all patients who had
received at least 1 dose of study medication during that

phase. Laboratory and vital signs data were analyzed for
frequency of clinically significant shifts. Safety data for
lamotrigine were analyzed both separately and aggre-
gately across the 3 dose groups with similar results. Seri-
ous rash was defined as any rash resulting in drug discon-
tinuation and hospitalization.

RESULTS

Patients
Of 966 patients enrolled in the open-label phase, 480

completed this study phase, of whom 463 were randomly
assigned to maintenance treatment during the double-
blind phase (121 placebo, 121 lithium, 221 lamotrigine
[50, 200, or 400 mg/day]; Table 1). Of the remaining pa-
tients who supplied any safety or efficacy data, 127 (13%)
discontinued lamotrigine treatment due to adverse events
and 54 (6%) discontinued due to failure to achieve ran-
domization criteria. The most common adverse events
leading to discontinuation from the open-label phase were
rash (4%), mania (1%), and depression (1%). Seventeen
patients completed the open-label phase but then with-
drew consent to participate further.

Among patients randomly assigned to double-blind
treatment, 3 (1 lithium, 2 lamotrigine) had no post-
randomization safety assessments following entry into the
double-blind phase of the study and were excluded from
all safety analyses. Nine patients (2 placebo, 1 lithium, 4
lamotrigine 200 mg/day, 2 lamotrigine 400 mg/day) had
no post-randomization efficacy assessments and were ex-
cluded from all efficacy analyses.

Other than intervention for a mood episode, the most
common reasons for double-blind study phase discontinu-
ation were adverse events (9% to 16%) and withdrawal of
consent (9% to 11%). Other than a trend (p = .076) toward
a higher rate of withdrawal due to adverse events for
the lithium group compared with the lamotrigine group,
rates of discontinuation classified by reason were similar
across treatment groups (Table 1). Rates of discontinu-
ation were also similar across the 3 lamotrigine dosage
groups (data not shown).

Demographics and psychiatric history of patients en-
rolled in the double-blind safety population are summa-
rized in Table 2. The patient sample had a mean age range
of 42 to 44 years and had slightly more women than men.
Nearly all patients had previously received medication for
mood-related disturbance, with 61% having required psy-
chiatric hospitalization and 35% having attempted suicide
at some point in their lives. Depending on treatment
group, 57% to 62% of patients had received prior lithium
treatment at some point, with 67% to 72% of these pa-
tients having achieved good clinical response and 80% to
85% having tolerated such prior treatment (data not
shown). Overall, demographic and disease characteristics
of the sample were comparable across treatment groups.
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Table 1. Disposition of Recently Depressed Bipolar I Disorder Patients, N (%)
Double-Blind Phase (N = 463)b

Open-Label Phase Placebo Lithium Lamotrigine
Disposition (N = 966)a (N = 121) (N = 121) (N = 221)c

Completed study phase 480 (50) 12 (10) 20 (17) 38 (17)
Intervention for a mood episode … 66 (55) 56 (46) 115 (52)
Discontinued study prematurely 486 (50) 43 (36) 45 (37) 68 (31)

Failed to meet randomization criteria 54 (6) … … …
Adverse event 127 (13) 12 (10) 19 (16) 20 (9)
Consent withdrawn 125 (13) 13 (11) 13 (11) 19 (9)
Lost to follow-up 60 (6) 7 (6) 5 (4) 13 (6)
Protocol violation 20 (2) 2 (2) 3 (2) 5 (2)
Other (including missing data) 100 (10) 9 (7) 5 (4) 11 (5)

aEight patients in the open-label phase did not provide any post-screening safety assessments and were excluded
from safety analyses. Two additional patients did not provide any post-screening efficacy assessments and were
also excluded from efficacy analyses.

bThree patients (1 lithium, 2 lamotrigine) did not provide any post-randomization safety assessments and
were excluded from safety analyses. Six (2 placebo, 4 lamotrigine) additional patients did not provide any
post-randomization efficacy assessments and were also excluded from efficacy analyses.

cIncludes all lamotrigine groups. Similar completion, intervention, and discontinuation rates were observed for the
primary efficacy population of interest (lamotrigine 200- and 400-mg/day groups).

Table 2. Demographics and Disease Characteristics of Recently Depressed Bipolar I Disorder Patients
Double-Blind Phase (N = 410)a

Open-Label Phase Placebo Lithium Lamotrigine
Characteristic (N = 958) (N = 121) (N = 120) (N = 169)a

Demographics
Age, mean (SD), y 42.2 (12.2) 42.1 (13.0) 43.6 (12.3) 44.1 (11.7)
Men, N (%) 370 (39) 61 (50) 48 (40) 70 (41)

Illness characteristics and treatment history
History of psychotic episodes, N (%)b 300 (31) 36 (30) 35 (29) 49 (29)
Ever hospitalized for mood-related 628 (66) 78 (64) 76 (63) 96 (57)

disturbances, N (%)b

Ever attempted suicide, N (%)b 353 (37) 43 (36) 42 (35) 59 (35)
Age at first depression, mean (SD), y 22.7 (11.6) 22.4 (11.9) 23.1 (12.1) 23.5 (11.8)
Age at first mania/mixed episode, 26.7 (12.5) 25.7 (12.8) 28.4 (14.6) 27.7 (12.2)

mean (SD), y
No. of mood episodes in past year,

mean (SD)
Depression 1.7 (0.7) 1.8 (0.7) 1.7 (0.7) 1.6 (0.7)
Mania 0.9 (0.7) 1.0 (0.8) 0.9 (0.7) 0.7 (0.7)
Hypomania 0.3 (0.7) 0.3 (0.5) 0.3 (0.8) 0.3 (0.6)
Mixed 0.1 (0.4) 0.1 (0.6) 0.2 (0.5) 0.1 (0.3)

4–6 episodes in past year, N (%) 264 (28) 41 (34) 38 (32) 43 (25)
aLamotrigine 200- and 400-mg/day groups combined.
bRemaining patients either were negative for presence of the parameter or had missing data.

The final median dose of lamotrigine in the open-label
phase was 200 mg/day (range, 100–285 mg/day) both
for all patients and for those eventually randomized. In
addition to lamotrigine, other psychiatric medications
were prescribed during the initial part of the open-label
phase for 81% of all patients and 80% of those eventually
randomized. Medications used by 10% or more of pa-
tients included antidepressants (44%), benzodiazepines
(42%), lithium (20%), antipsychotics (18%), and valpro-
ate (13%). Use of these drugs was comparably distributed
among the double-blind treatment groups, with the excep-
tion of a trend toward a greater use of antipsychotics dur-
ing the preliminary phase for patients later randomly as-
signed to placebo (24%) compared with patients later
randomly assigned to lithium (14%, p = .071). Fifty per-

cent (480/966) of patients entering the initial open-label
phase of the study achieved stabilization criteria and were
eligible to enter the double-blind phase of the study, and
463 patients were ultimately randomized to treatment. In
the double-blind phase, the final median dose for the lith-
ium group was 900 mg/day (range, 450–1800 mg/day),
which resulted in steady-state mean ± SD serum levels of
0.8 ± 0.3 mEq/L.

Time to Any Mood Episode
Median times to treatment intervention (with 95% con-

fidence intervals [CIs]) were 93 days for placebo (95%
CI = 58 to 180), 170 days for lithium (95% CI = 105 to
not evaluable [“not evaluable” used when insufficient
data are available to calculate upper end of CI]), and 200
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days for lamotrigine (95% CI = 146 to 399).  On the pri-
mary endpoint, both lamotrigine and lithium were signifi-
cantly superior to placebo at delaying time to intervention
for any mood episode (p = .029 lamotrigine 200 and 400
mg/day vs. placebo; p = .029 lithium vs. placebo, Figure
2A). Lamotrigine and lithium did not differ from each
other on this measure (p = .915). Similar results were ob-
tained when only patients who had recently been treated
with lithium were included in the analysis (in order to
control for possible lithium discontinuation artifacts—
data not shown).

On the analysis of overall survival in study (i.e., cat-
egorizing all early discontinuations as events), median
times to treatment intervention (with 95% CIs) were 46
days for placebo (95% CI = 30 to 73), 86 days for lithium
(95% CI = 63 to 111), and 92 days for lamotrigine (95%
CI = 59 to 144). Both lamotrigine and lithium were sig-
nificantly superior to placebo on this analysis of effective-
ness (p = .003 lamotrigine vs. placebo; p = .022 lithium
vs. placebo, Figure 2B). Lamotrigine and lithium did not

differ from each other on this measure (p = .516). In
the placebo group, 12/119 (10%) completed 18 months
of monotherapy without treatment intervention versus
29/165 (18%) in the lamotrigine 200- and 400-mg/day
groups (p = .053 vs. placebo) and 20/120 (17%) in the
lithium group (p = .208 vs. placebo).

Medications added at the time of intervention (primary
endpoint) included antidepressants (48% of patients re-
quiring intervention), antipsychotics (18%), lamotrigine
(15%), and benzodiazepines (12%). The distribution of
medications used as treatment interventions was compa-
rable across the treatment groups, except for more fre-
quent use of antidepressants in the lithium group (59%)
compared with the placebo group (36%, p = .018), more
frequent use of lamotrigine as an intervention in the
placebo group (24%) compared with the lamotrigine
group (10%, p = .024), and a trend toward less frequent
use of antipsychotics in the lithium group (9%) compared
with the placebo (21%, p = .081) and lamotrigine (22%,
p = .062) groups.

Figure 2. Time to (A) Intervention for Any Mood Episode and (B) Discontinuation From Study: Kaplan-Meier Survival Curves
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Kaplan-Meier Survival Curves
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Table 3. Survival Data for Recently Depressed Bipolar I Disorder Patients
Number Median Survival 95% Confidence p Value

Efficacy Measure of Events (days) Interval vs Placeboa

Time to intervention for a mood episode
Placebo (N = 119) 66 93 58, 180 N/A
Lithium (N = 120) 56 170 105, NE .029
Lamotrigine 50 mg/d (N = 50) 32 118 64, 241 .634
Lamotrigine 200 mg/d (N = 120) 58 256 163, 482 .013
Lamotrigine 400 mg/d (N = 45) 25 144 49, 453 .571

Survival in study
Placebo (N = 119) 107 46 30, 73 N/A
Lithium (N = 120) 99 86 63, 111 .022
Lamotrigine 50 mg/d (N = 50) 41 88 56, 151 .059
Lamotrigine 200 mg/d (N = 120) 96 105 59, 163 .001
Lamotrigine 400 mg/d (N = 45) 38 68 42, 144 .274

1 Year,
Intervention-Free

Rate (%)b

Intervention for depression
Placebo (N = 119) 47 45 32, 57 N/A
Lithium (N = 120) 46 46 35, 58 .209
Lamotrigine 50 mg/d (N = 50) 20 49 33, 66 .413
Lamotrigine 200 mg/d (N = 120) 40 58 48, 69 .028
Lamotrigine 400 mg/d (N = 45) 17 54 36, 71 .533

Intervention for mania
Placebo (N = 119) 19 72 59, 84 N/A
Lithium (N = 120) 10 86 77, 95 .026
Lamotrigine 50 mg/d (N = 50) 12 62 42, 82 .725
Lamotrigine 200 mg/d (N = 120) 18 79 69, 90 .237
Lamotrigine 400 mg/d (N = 45) 8 71 53, 89 .937

aDifference in survival distributions between treatments tested using a log-rank test.
bMedian survival not calculable since some treatment groups never fell below 50% survival.
Abbreviations: N/A = not applicable, NE = not evaluable when insufficient data are available to calculate upper

end of CI.

Time to Intervention for
Depressive or Manic Symptoms

Among patients experiencing mood symptoms that re-
quired intervention during the double-blind phase, inter-
ventions for emerging symptoms of depression outnum-
bered interventions for manic symptoms by nearly 3:1.
Interventions for mixed states were relatively infrequent
(N = 15) and were counted as manic events, as this was
considered to be the predominating polarity for all cases.
Because some treatment groups had an insufficient num-
ber of depressive or manic events to calculate median sur-
vival times, Kaplan-Meier estimates of proportion of pa-
tients who were intervention-free for that polarity after 1
year of treatment are provided. The estimated proportions
of patients without intervention for depression at 1 year
were 45%, 46%, and 57% for placebo, lithium, and lamo-
trigine, respectively (full survival data are depicted in
Figure 3A). Lamotrigine was superior to placebo on
the key secondary endpoint of delaying intervention for
depressive symptoms (p = .047 lamotrigine vs. placebo;
p = .209 lithium vs. placebo; Figure 3A). Lamotrigine and
lithium did not differ from each other on this measure
(p = .434). The estimated proportions of patients without
intervention for mania at 1 year were 72%, 86%, and 77%
for placebo, lithium, and lamotrigine, respectively (full
survival data are depicted in Figure 3B). Lithium was

superior to placebo on the key secondary endpoint of de-
laying intervention for manic symptoms (p = .026 lithium
vs. placebo; p = .339 lamotrigine vs. placebo; Figure 3B).
Lamotrigine and lithium did not differ from each other on
this measure (p = .125).

Table 3 summarizes median survival data for the sepa-
rate lamotrigine 50-, 200-, and 400-mg dose groups, with
lithium and placebo data for comparison. Compared with
the placebo group, the lamotrigine 200-mg/day group had
significantly prolonged survival on all measures except
for time to intervention for an emerging manic or hypo-
manic episode. Neither the 50-mg nor the 400-mg/day
dose groups differed significantly from the placebo group
on any measure.

Changes in Symptom
Severity and Overall Functioning

HAM-D and global rating scales at study entry re-
flected moderate severity of illness for both the overall
population entering the open-label phase as well as those
eventually randomized (Table 4). There were no apparent
differences between double-blind treatment groups in
illness severity at screening or randomization. Mean
change-from-randomization scores for the HAM-D dur-
ing the double-blind phase of the study indicated lesser
degrees of worsening of depressive symptoms with lamo-
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Table 4. HAM-D, MRS, GAS, and CGI Scores of Recently Depressed Bipolar I Disorder Patientsa

Placebo Group Lithium Group Lamotrigine Groupb

Scale Patients Mean (SD) Score Patients Mean (SD) Score Patients Mean (SD) Score

HAM-D (17-item)
Screening (all patients) 943 23.4 (4.1)
Screening (randomized patients) 119 23.3 (4.0) 120 23.2 (4.5) 165 22.9 (4.1)
Randomization (baseline) 118 5.4 (4.0) 120 5.6 (4.6) 163 6.1 (4.4)
Mean change from baseline 115 4.9 (6.7) 120 2.9 (4.8)* 161 2.5 (5.3)*

MRS
Screening (all patients) 943 2.0 (3.1)
Screening (randomized patients) 119 2.3 (3.8) 120 2.0 (3.2) 165 1.8 (2.7)
Randomization (baseline) 118 1.5 (2.7) 120 1.7 (2.7) 163 1.5 (2.8)
Mean change from baseline 115 1.1 (3.0) 120 0.7 (3.8) 161 0.7 (3.4)

GAS
Screening (all patients) 941 49.7 (9.2)
Screening (randomized patients) 119 50.9 (9.1) 119 51.4 (10.5) 165 51.1 (9.2)
Randomization (baseline) 118 76.5 (11.4) 120 76.0 (10.4) 163 75.3 (11.8)
Mean change from baseline 115 –6.9 (11.1) 120 –4.1 (9.6)* 161 –2.8 (11.0)*

CGI-Severity of Illness
Screening (all patients) 942 4.4 (0.7)
Screening (randomized patients) 119 4.4 (0.7) 119 4.3 (0.7) 165 4.3 (0.6)
Randomization (baseline) 118 2.0 (0.7) 120 2.0 (0.8) 163 2.0 (0.7)
Mean change from baseline 115 0.7 (1.0) 120 0.4 (0.9)* 161 0.3 (0.9)*

CGI-Improvementc

Randomization (baseline) 118 1.7 (0.6) 120 1.7 (0.6) 163 1.7 (0.7)
Mean change from baseline 116 2.6 (1.1) 120 2.5 (1.2) 163 2.5 (1.3)

aMeans calculated by giving missing values the mean of all observed values up to and including time of intervention.
bLamotrigine 200- and 400-mg/day groups combined for randomized phase.
cImprovement rated relative to screening.
*p < .05 vs. placebo (repeated-measures analysis on all post-baseline data).
Abbreviations: CGI = Clinical Global Impressions scale, GAS = Global Assessment Scale, HAM-D = Hamilton Rating Scale for

Depression, MRS = Mania Rating Scale.

trigine (200 and 400 mg/day) and lithium compared with
placebo, with no significant difference between the 2 ac-
tive treatment groups. Mean change scores for the MRS
did not differ between any of the treatment groups. Mean
change scores for both CGI-S and GAS during the
double-blind phase of the study indicated lesser degrees
of worsening in overall severity for both lamotrigine and
lithium compared with placebo, with no significant differ-
ence between the 2 active treatment groups. None of the
treatment groups differed significantly on CGI-I scores.
Observed-case and last-observation-carried-forward re-
sults were similar. There were no differences between any
of the treatment groups on the induction or worsening of
manic symptoms (MRS-11 total score ≥ 10 at any time:
21%, 17%, and 20% for placebo, lithium, and lamotri-
gine, respectively; any increase in MRS-11 total score at
any time: 61%, 51%, and 59%, respectively).

There were no significant differences between the per-
centage of patients in each treatment group who used ben-
zodiazepines (placebo 19%, lithium 22%, lamotrigine
20%) or in the duration of such adjunctive therapy (100,
119, and 61 days, respectively).

Adverse Events
The most common treatment-emergent adverse event

occurring during the open-label or double-blind phase
was headache (Table 5). During the double-blind phase of
the study, the incidence of headache was similar across

treatment groups. The majority of adverse events were
considered to be mild or moderate in intensity and re-
solved without sequelae, regardless of study phase. There
did not appear to be a dose relationship for the incidence
of adverse events in the 3 lamotrigine groups, with the
possible exception of insomnia, which occurred in 6%,
10%, and 11% of patients in the lamotrigine 50-, 200-,
and 400-mg/day groups, respectively (did not differ sta-
tistically from placebo). There were no serious rashes.
The incidence of non-serious rash was significantly
higher in the overall lamotrigine group (7%) compared
with the placebo group (2%, 4.8% difference; 95%
CI = 1.2 to 9.0). One case of mild Stevens-Johnson syn-
drome was reported in a patient with multiple risk factors
while on lamotrigine treatment during the open-label
phase. The patient did not require hospitalization and re-
covered uneventfully. The incidence of both tremor and
somnolence was significantly elevated in the lithium
group compared with the placebo group.

Adverse events led to the withdrawal of 127/966 pa-
tients from the open-label phase and 51/463 patients from
the double-blind phase (placebo 10%, lithium 16%, lamo-
trigine 9%; p = .076 for lithium vs. lamotrigine, p = .847
for lamotrigine vs. placebo). The most frequent adverse
event identified as leading to withdrawal from the open-
label phase was non-serious rash (4% of patients). The
most frequent adverse events leading to withdrawal from
the double-blind phase were nausea (placebo 2%, lithium
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7%, lamotrigine 1%), tremor (placebo 2%, lithium 6%,
lamotrigine 1%), dizziness (placebo 2%, lithium 4%, la-
motrigine 0%), and non-serious rash (placebo 1%, lithium
1%, lamotrigine 4%). For all but rash, the proportion of
these lithium discontinuations was significantly higher
than for lamotrigine. None of the lamotrigine discontinu-
ation rates differed significantly from placebo.

The incidence of clinically significant abnormal labo-
ratory values was low and did not suggest an effect of ei-
ther of the active treatments, with 2 exceptions. Thyroid-
stimulating hormone (TSH) levels increased in the
lithium group but were relatively unchanged in the pla-
cebo and lamotrigine groups when expressed as both
mean change from screening levels at weeks 28, 52, and
76 (placebo: –14%, –22%, –9%; lithium: +77%, +142%,
+36%; lamotrigine: –8%, –7%, –16%, respectively) and
the proportion of lithium patients (4%) with high TSH
levels (prospectively defined as > 4.67 mU/L) compared
with placebo or lamotrigine patients (0% in both cases).
Mean total white blood cell counts increased in patients
receiving lithium compared with placebo and lamotrigine
(mean change from screening levels at weeks 28, 52, and
76: placebo +8%, +8%, 0%; lithium +18%, +26%, +26%;
lamotrigine –1%, +1%, –5%, respectively), and there
were more lithium patients with shifts from normal to
high white blood cell counts (10% of lithium patients vs.
6% for placebo and 1% for lamotrigine). Week 76 ob-
served mean changes in body weights from randomiza-
tion were 1.2 kg (2.7 lb), 4.2 kg (9.3 lb), and –2.2 kg (–4.9
lb) for placebo, lithium, and lamotrigine, respectively (la-
motrigine vs. lithium p < .01; comparisons with placebo
were nonsignificant). The incidence of patients with 7%
or greater increase in body weight at the final double-
blind study visit was 6%, 10%, and 7% for the placebo,
lithium, and lamotrigine groups, respectively.

There were 6 deaths among the 966 patients entering
the study, including 4 suicides (3 men, 1 woman). Two of

the suicides occurred during the open-label study phase, 1
occurred 3 weeks after discontinuation from the open-
label phase, and 1 occurred approximately 6 weeks after
randomization to lamotrigine 400 mg/day. None of the
deaths were considered by the treating clinician to have a
reasonable possibility of relationship to study medication.
There were 11 other suicide attempts or gestures (10 in
the open-label phase and 1 placebo patient in the double-
blind phase). None of the suicide attempts were consid-
ered to be reasonably attributable to study medication
except for 1 open-label phase patient whose change in de-
pressive symptoms was also implicated by the treating
clinician. The number of patients in each treatment group
who ever had a score of 3 or greater on HAM-D item 3
(suicidality) during the double-blind phase was similar
across the treatment groups (3 lamotrigine, 2 lithium, 1
placebo), and there were no significant differences be-
tween treatment groups on mean change scores for this
item.

DISCUSSION

In this, the only large-scale maintenance study in re-
cently depressed patients with bipolar I disorder com-
pleted to date, both lamotrigine and lithium monotherapy
were significantly more effective than placebo at delaying
the time to intervention for a mood episode, the primary
efficacy measure of this study. Lamotrigine delayed the
time to treatment for episodes of depression. Lithium de-
layed the time to treatment for episodes of mania. Neither
drug exhibited evidence of worsening any phase of the ill-
ness. The results reported in this maintenance study were
consistent across a variety of censoring methods.

Some aspects of the design of this maintenance study
were novel. First, this study limited enrollment to recently
depressed outpatients. Previously conducted maintenance
studies in bipolar I disorder have typically limited enroll-
ment to recently manic patients, usually hospitalized for
acute mania. The only other placebo-controlled study
of lithium in recently depressed patients with bipolar I
disorder randomly assigned 18 patients to lithium, 13 to
placebo, and 13 to imipramine.16,17 Second, early mainte-
nance studies16,17,19–27 conducted in the 1970s evaluated
the proportion of patients exhibiting a full relapse, usually
severe enough to require hospitalization; earlier interven-
tion was not permitted. The current study did not require
hospitalization for the index episode. The primary end-
point, treatment intervention, was selected to improve the
sensitivity of the primary outcome measure by lowering
the threshold for a treatment “failure.” This endpoint
minimized patient exposure to placebo and spared pa-
tients the risks associated with full affective relapse. Even
so, suicide attempts (4 completed) did occur in the current
study, although at a rate comparable to that seen in other
placebo-controlled studies of depression.18 The current

Table 5. Recently Depressed Bipolar I Disorder Patients
[N (%)] Reporting Common Adverse Events During
Treatmenta

Open-Label Double-Blind Phase (N = 410)

Phase Placebo Lithium Lamotrigine
Adverse Event (N = 958) (N = 121) (N = 120) (N = 169)b

Headache 247 (26) 25 (21) 23 (19) 30 (18)
Nausea 127 (13) 15 (12) 24 (20) 28 (17)
Any rash 104 (11) 3 (2) 5 (4) 12 (7)*
Infection 110 (11) 14 (12) 14 (12) 21 (12)
Dizziness 101 (11) 12 (10) 13 (11) 14 (8)
Somnolence 83 (9) 7 (6) 16 (13)* 16 (9)
Diarrhea 81 (8) 10 (8) 19 (16) 12 (7)**
Insomnia 80 (8) 8 (7) 11 (9) 17 (10)
Influenza 72 (8) 13 (11) 10 (8) 13 (8)
Tremor 46 (5) 6 (5) 20 (17)* 9 (5)**
aAdverse events occurring in at least 10% of patients.
bLamotrigine 200- and 400-mg/day groups combined.
*p < .05 vs. placebo.
**p < .05 vs. lithium.
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study also provided clinically relevant information on the
relative efficacy of the experimental treatments, albeit at
the expense of potentially inflated treatment failure rates.
The magnitude of the latter may also be due to the unmet
treatment need in recently depressed patients, who may be
more refractory to treatment and tend to relapse more fre-
quently. This hypothesis is supported by recent findings
that the proportion of time spent depressed versus manic
was 3:1 in a cohort of bipolar I patients followed over a
10-year period.7

The design of this maintenance study had methodologi-
cal limitations. First, comparisons between lithium and la-
motrigine are problematic because of the study’s unbal-
anced design.

Second, the a priori primary efficacy analysis for this
study combined the 200- and 400-mg/day lamotrigine
groups. Secondary analyses were planned to compare each
of the 3 lamotrigine groups with placebo. Due to slow en-
rollment, the protocol was amended during the study to re-
duce the number of enrolling lamotrigine treatment groups
from 3 to 1 (200 mg/day). As a result, only the 200-mg/day
group was adequately powered to examine efficacy, which
showed significant differences on all survival measures
except time to intervention for mania.

Third, this and other studies have consistently excluded
patients with comorbid anxiety disorders (except for gen-
eralized anxiety disorder), substance use disorders, or
those currently suicidal, potentially limiting generaliz-
ability. Additional studies in patients with these and other
comorbidities are clearly warranted.

Finally, and consistent with the methodology employed
in many of the earliest lithium studies and every large
bipolar maintenance study conducted in the past 30
years,16,17,19–27 the current study employed an enriched
double-blind discontinuation design in which patients who
tolerated the experimental medicine under study (lamotri-
gine in this case) were eligible for randomization. The fact
that all patients received open-label lamotrigine in the pre-
liminary phase precludes a rigorous comparison of effi-
cacy and adverse event rates between double-blind treat-
ment groups assigned to lithium or lamotrigine, since
some lamotrigine patients were eliminated due to intoler-
ance or inefficacy during this initial phase.

This design continues to be used in the majority of
maintenance studies in psychiatry because it decreases
variance in the randomized population of patients and lim-
its exposure to placebo. That enrichment was unlikely to
have introduced systematic bias in the current study is sup-
ported by the following lines of evidence: (1) a relatively
small percentage of patients were eliminated from the pre-
liminary phase due to lack of response (6%) or intolerance
(13%) to lamotrigine, (2) less than 15% of the study popu-
lation reported a history of difficulty tolerating lithium,
(3) baseline illness severity, as assessed by psychiatric rat-
ing scale scores at study entry, did not differ significantly

between patients who were eventually randomized and
those who were not, (4) randomization criteria required
only minimal improvement during the preliminary phase,
and (5) patients were stabilized on a diverse variety of
other medications in addition to lamotrigine.

Lithium was included as a treatment arm in this study
to validate the study’s design and findings. However,
these results provide important new data corroborating
the role of this agent in the treatment of bipolar disorder.
In this study, lithium delayed time to intervention for
mania but not for depression. Two large-scale placebo-
controlled studies conducted by Prien and colleagues16,19

combined with other published placebo-controlled main-
tenance studies11,16,17,19–27 and the current study have dem-
onstrated the usefulness of lithium as a maintenance
therapy for bipolar I disorder. However, none of the ear-
lier studies employed survival analytic techniques, which
complement relapse rate analyses and have demonstrated
in a placebo-controlled study for the first time that lithium
also delays the onset of mood episodes in bipolar I dis-
order. Furthermore, the current study does not appear to
have been confounded by lithium discontinuation arti-
facts. Lithium therapy could not be introduced during the
preliminary phase, and any prior lithium therapy was ta-
pered over a minimum 3-week period. Moreover, in a
separate analysis of patients treated with lithium in the 5
months prior to randomization, both active treatment
groups continued to separate statistically from placebo on
the primary endpoint.

The long-term efficacy of lamotrigine has also been
demonstrated in a similar study conducted in recently
manic patients.6 Moreover, both the previous and current
studies produced a similar complementary pattern of re-
sults in which lithium delayed the time to treatment for
episodes of mania but not depression and lamotrigine de-
layed time to treatment of depression but not mania. Nei-
ther drug exhibited evidence of worsening of any phase of
the illness either in time to intervention or, for secondary
efficacy measures, on mean change scores or proportion
of patients with clinically significant worsening. The
similarity in the pattern of results between the study re-
ported herein and in previous studies, which enrolled pa-
tients who were recently manic, also suggests that the pat-
tern of prophylactic efficacy of lamotrigine and lithium is
not dependent on the polarity of the most recent mood
episode. These data, combined with the results from pre-
vious studies, provide a body of evidence that supports
the use of lamotrigine for the prophylaxis of depressive
episodes in bipolar disorder.

Taken together with acute monotherapy data in bipolar
I depressed patients,8 which suggested numeric but not
statistical superiority for 200 mg over 50 mg/day as well
as efficacy data from 2 previous maintenance studies uti-
lizing flexible lamotrigine dosing that resulted in an ac-
tual median dose near 200 mg/day,6,10 the current data
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suggest that 200 mg/day is a reasonable target dose for la-
motrigine in the acute and maintenance treatment of bi-
polar disorder. Furthermore, the data from these and other
previous studies do not suggest an increase in the inci-
dence of lamotrigine-related adverse events with an in-
creasing dose up to 200 mg/day. However, it is important
to employ low starting doses and gradual escalation of la-
motrigine in order to minimize the risk of serious rash.28

Although the depressive symptoms of bipolar disorder
are associated with high morbidity, mortality, and overall
burden,3,7 few studies have focused on this aspect of the
illness. There exists an urgent need to develop other medi-
cations that stabilize mood (both acutely and over the long
term) by treating depressive symptoms associated with bi-
polar disorder.

CONCLUSION

In this large, randomized, 18-month study, lamotrigine
and lithium were effective maintenance treatments for
bipolar disorder, with lamotrigine primarily effective in
preventing depressive episodes and lithium primarily ef-
fective in preventing manic episodes.

Drug names: carbamazepine (Tegretol, Epitol, and others), fluoxetine
(Prozac and others), imipramine (Tofranil and others), lamotrigine
(Lamictal), lorazepam (Ativan and others), oxazepam (Serax and
others), temazepam (Restoril and others).
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