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Objective: Clinicians have few evidence-
based options for the management of
treatment-resistant bipolar depression.
This study represents the first randomized
trial of competing options for treatment-
resistant bipolar depression and assesses
the effectiveness and safety of antidepres-
sant augmentation with lamotrigine,
inositol, and risperidone.

Method: Participants (N=66) were pa-
tients with bipolar I or bipolar II disorder
enrolled in the NIMH Systematic Treat-
ment Enhancement Program for Bipolar
Disorder (STEP-BD). All patients were in a
current major depressive episode that
was nonresponsive to a combination of
adequate doses of established mood sta-
bilizers plus at least one antidepressant.
Patients were randomly assigned to open-
label adjunctive treatment with lamotri-

gine, inositol, or risperidone for up to 16
weeks. The primary outcome measure
was the rate of recovery, defined as no
more than two symptoms meeting DSM-
IV threshold criteria for a mood episode
and no significant symptoms present for 8
weeks.

Results: No significant between-group
differences were seen when any pair of
treatments were compared on the pri-
mary outcome measure. However, the re-
covery rate with lamotrigine was 23.8%,
whereas the recovery rates with inositol
and risperidone were 17.4% and 4.6%, re-
spectively. Patients receiving lamotrigine
had lower depression ratings and Clinical
Global Impression severity scores as well
as greater Global Assessment of Function-
ing scores compared with those receiving
inositol and risperidone.

Conclusions: No differences were found
in primary pairwise comparison analyses
of open-label augmentation with lamo-
trigine, inositol, or risperidone. Post hoc
secondary analyses suggest that lamotri-
gine may be superior to inositol and ris-
peridone in improving treatment-resis-
tant bipolar depression.

(Am J Psychiatry 2006; 163:210–216)

Depression has emerged as the major challenge for
the short- and long-term management of bipolar disorder
(1–6). Guidelines support the use of antidepressants for
bipolar depression (7–10), although one guideline gave
this approach a relatively low priority because of the lim-
ited evidence base supporting it (11). A meta-analysis of
the literature (12) revealed that remarkably few controlled
studies have been published but nevertheless concluded
that antidepressants can be effective for bipolar depres-
sion. A careful examination of the studies included in the
meta-analysis reveals that most of the studies had signifi-
cant methodological limitations. Moreover, this meta-
analysis included multiple small studies, an approach that
can introduce bias favoring positive outcomes (13). With
regard to the adverse effects of antidepressants for bipolar

depression, double-blind, placebo-controlled data sug-
gest that antidepressant monotherapy (14) or the addition
of a tricyclic antidepressant (15) may worsen the course of
bipolar disorder. No data have suggested that this exacer-
bation will occur if the modern generation of antidepres-
sants are prescribed in combination with at least one anti-
manic agent, as recommended by expert consensus (16).

Few studies are available that guide the next best treat-
ment if a mood stabilizer plus an antidepressant fail to help
patients with bipolar depression. Limited data suggest that
patients can be switched to either ECT (17) or monoamine
oxidase inhibitors (18, 19), but these treatments are com-
monly not acceptable to patients. Other options include
combining mood stabilizers (20), switching to the combi-
nation of olanzapine and fluoxetine (21), switching to que-
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tiapine (22), or adding novel treatments such as pramipex-
ole (23, 24) or riluzole (25). Preliminary reports have
suggested three potential candidates to augment other
agents for bipolar depression: lamotrigine (a mood stabi-
lizer approved for maintenance monotherapy in bipolar I
disorder that appears more effective in preventing bipolar
depression than mania [26–30]), inositol (a sugar deriva-
tive with effects on intracellular signaling [31]), and risperi-
done (an atypical antipsychotic approved for monotherapy
and adjunctive therapy for acute mania [32]). No studies
have compared the effectiveness and safety of these treat-
ments after other approaches fail, leaving clinicians uncer-
tain about the effectiveness of these options. This study is
the first randomized trial of treatment-resistant bipolar de-
pression to compare open-label adjunctive administration
of lamotrigine, inositol, and risperidone for patients non-
responsive to a mood stabilizer plus one or two antidepres-
sant trials during a current major depressive episode.

Method

The Systematic Treatment Enhancement Program for Bipolar
Disorder (STEP-BD) is a multicenter NIMH-funded project de-
signed to evaluate the longitudinal outcome of patients with bi-
polar disorder (see Sachs et al. [33] for details). After complete de-
scription of the study to the subjects, written informed consent
was obtained.

Measures

Bipolar illness characteristics and comorbid conditions were
identified using the Mini-International Neuropsychiatric Inter-
view (MINI) (34). The Clinical Monitoring Form (35), adminis-
tered to every STEP-BD participant at every clinic visit, deter-
mined treatment and current clinical status, including suicidal
thoughts or behaviors and DSM-IV criteria for major depressive
and mania symptoms. Within the Clinical Monitoring Form are
measures that sum all associated depressive symptom scores
(SUM-D) and all manic symptom scores (SUM-M). SUM-D scores
have been found to strongly correlate with Montgomery-Åsberg
Rating Scale (36) scores (r=0.87), and SUM-M scores strongly cor-
relate with Young Mania Rating Scale (37) scores (r=0.84) (35).

Subjects

Subjects were included if they 1) were at least 18 years old, 2)
met criteria for bipolar disorder type I or II with a current DSM-IV
major depressive episode of at least 8 weeks before pathway en-
try, and 3) had not responded to treatment in first 12 weeks of
standard or randomized care pathways for bipolar depression, or
had a well-documented failure (e.g., a medical chart was avail-
able) to respond to at least two trials of antidepressants or an an-
tidepressant and mood stabilizer regimen. Patients were required
to be taking a mood stabilizer or agree to begin treatment with a
mood stabilizer. All patients were offered treatment with ECT in
the STEP-BD standard care pathway and were made aware of po-
tential benefits. This procedure ensured that patients had the in-
formation necessary to make an informed decision regarding
whether to immediately pursue ECT, since this treatment is effec-
tive but commonly rejected as an alternative for addressing treat-
ment nonresponse. Only patients who refused ECT at this stage
were eligible for randomization to the open-label treatment con-
ditions (adjunctive lamotrigine, risperidone, or inositol). No pa-

tients elected to have ECT rather than enter the randomized trial.
Sixty-seven patients were screened and 66 entered. 

Subjects were excluded from participation if there was a his-
tory of nonresponse to, intolerance of, or any medical contrain-
dications to at least two of the study medications. Patients were
excluded if they met criteria for mixed episode or hypomania or
if they met criteria for current substance abuse or dependence
diagnosis.

Subjects were managed with an optimized mood stabilizer
regimen (lithium, valproate, combined lithium and valproate, or
carbamazepine) plus either one or two antidepressants. Addi-
tionally, patients were systematically monitored for symptoms
of suicidality.

Treatments

Patients were randomly assigned to receive one of the refractory
depression pathway interventions (lamotrigine, inositol, or ris-
peridone) for up to 16 weeks in addition to their current open-la-
bel mood stabilizer treatment with active antidepressant(s). Since
many patients had taken at least one of the three medications un-
der study, or considered one of the options unacceptable, patients
were assigned treatments using equipoise randomization (38).
Equipoise randomization means that patients were allowed to be
randomized to one of all three options (if all were acceptable) or to
only one of two, resulting in four randomization strata: 1) accept
all, 2) accept only lamotrigine or risperidone, 3) accept only lamot-
rigine or inositol, and 4) accept only risperidone or inositol. Pa-
tients were randomly assigned to receive one of the active agents
under open-label conditions within the chosen strata.

Mood stabilizer therapy was optimized within the recom-
mended range (lithium: 0.6–0.9 mmol/liter; valproate: 45–90 µg/
ml; carbamazepine: 4–10 µg/ml). In addition, the treating psychi-
atrist could prescribe any adjunctive medication deemed neces-
sary for appropriate clinical management, with the exception of
additional antidepressant medications. Trazodone was not con-
sidered an antidepressant medication if used as a hypnotic at
bedtime in doses up to 150 mg. Patients were scheduled for
weekly follow-up evaluations during the first 4 weeks of the acute
treatment phase. 

Per clinical guidleines, lamotrigine doses started at 50 mg/day
for 2 weeks, followed by 50 mg b.i.d. for 2 weeks, then increases in
daily dose every week until the target dose of between 150 and
250 mg/day was reached. Inositol doses started at 2.5 to 5 g with a
target dose of between 10 and 25 g. Risperidone doses started at
between 0.5 and 1.0 mg with titration up to 6 mg as tolerated.

The primary outcome measure was the recovery rate within
equipoise randomization strata. Recovery was defined as 1) no
more than two symptoms meeting DSM-IV threshold criteria for
a major depressive, manic, or hypomanic episode, as determined
with the clinician-administered Clinical Monitoring Form, and 2)
no significant symptoms present for 8 weeks, consistent with the
DSM-IV definition of full remission (33). Secondary outcome
measures included Clinical Global Impression (CGI) severity rat-
ings, Clinical Monitoring Form SUM-D and SUM-M scores, and
Global Assessment of Functioning scores; secondary analyses
were done across equipoise randomization strata.

Data Analysis

Three of 66 subjects were willing to accept all three medica-
tions. None of these three were randomly assigned to lamotrigine;
one was randomly assigned to inositol and the other two to ris-
peridone. The remaining subjects were willing to be assigned to
two of the three adjunctive treatment options.

For each two-drug comparison, analyses were conducted
twice: once including only those patients willing to accept the two
drugs in the comparison (i.e., within equipoise randomization
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strata) and a second time including those patients willing to ac-
cept all three drugs who were randomly assigned to the drugs be-
ing compared in the pairwise comparison (i.e., across equipoise
randomization strata). When patients who were willing to accept
assignment to any of the three treatments were included, no dif-
ferences in any of the comparisons were found. Thus, the results
are presented with all patients included. Ideally, one would ana-
lyze the data separately for these two instances and then combine
the results using the Mantel-Haenszel approach. However, be-
cause only three subjects were willing to accept all three treat-
ments, this was not feasible.

For the discrete outcome measures, Fisher’s exact tests were
used to compare rates of recovery across treatments. For the ordi-
nal SUM-D, SUM-M, and CGI measures at baseline and at exit,
nonparametric analysis of variance tests were used to compare
treatments. At baseline assessment, some patients had missing
SUM-D, SUM-M, or CGI scores because a Clinical Monitoring
Form was not obtained within 7 days of enrolling in the refractory
depression randomized care pathway. SUM-D, SUM-M, and CGI
scores were taken from the Clinical Monitoring Form closest to
the exit assessment but within 1 week before exiting the refractory
depression randomized care pathway. If no Clinical Monitoring

Form was available within this time frame, the data were consid-
ered to be missing.

The proportion and 95% confidence interval for patients who
recovered with each augmenting agent was estimated by pooling
all of the patients assigned to each augmenting agent, regardless
of randomization strata.

Results

Patients and Medication Doses

Overall, 66 subjects were enrolled in the study and were
randomly assigned to one of three augmentation agent
comparisons: lamotrigine versus risperidone (N=17), lam-
otrigine versus inositol (N=31), or risperidone versus inos-
itol (N=21). Three subjects were willing to accept random
assignment to any of the three treatments and therefore
are included in two strata and are counted twice in the
pairwise comparisons. As for differences in the groups that
chose each option, younger patients chose lamotrigine
(mean age=39.4 years, SD=10.7), and older patients chose

TABLE 1. Baseline Characteristics of Patients With Treatment-Resistant Bipolar Depression Randomly Assigned to Open-
Label Antidepressant Augmentation With Lamotrigine, Inositol, or Risperidone

Characteristic

Augmentation Agent Comparisona

Lamotrigine Versus Risperidone Lamotrigine Versus Inositol

Lamotrigine (N=6) Risperidone (N=11) Lamotrigine (N=15) Inositol (N=16)
N % N % N % N %

Female 5 83.3 6 54.6 7 46.7 8 50.0
White 5 83.3 9 81.8 13 86.7 14 87.5
Bipolar subtype

Bipolar I 1 16.7 4 40.0 9 60.0 11 68.8
Bipolar II 5 83.3 5 50.0 6 40.0 5 31.2
Other 0 0.0 1 10.0 0 0.0 0 0.0

Median
50% 

Range Median
50% 

Range Median
50% 

Range Median
50% 

Range
Clinical Monitoring Form measure
SUM-D score 8.5 2.5 7.1 4.0 6.0 3.5 7.3 2.8
SUM-M score 1.0 0.0 1.5 1.5 1.0 1.0 1.0 1.0
Global Assessment of Functioning score 53.0 7.0 51.0 4.5 51.0 9.0 51.0 5.0
Clinical Global Impression rating 5.0 1.0 4.0 0.5 5.0 1.0 5.0 1.0
Age 34.5 15.0 33.0 13.0 39.0 11.0 48.5 17.0
a All between-group comparisons were nonsignificant (p>0.10).

TABLE 2. Treatment Response of Patients With Treatment-Resistant Bipolar Depression Randomly Assigned to Open-Label
Antidepressant Augmentation With Lamotrigine, Inositol, or Risperidone

Response Variable

Augmentation Agent Comparisona

Lamotrigine Versus Risperidone Lamotrigine Versus Inositol Risperidone Versus Inositol

Lamotrigine 
(N=6)

Risperidone 
(N=11)

Lamotrigine 
(N=15)

Inositol 
(N=16)

Risperidone 
(N=13)

Inositol 
(N=8)

N % N % N % N % N % N %
Treatment response 1 16.7 1 9.1 4 26.7 2 12.5 1 7.7 3 37.5
Nonresponse

Reached end of treatment without 
entering continuation phase 1 16.7 1 9.1 1 6.7 0 0.0 1 7.7 1 12.5

Entered continuation phase 0 0.0 1 9.1 3 20.0 6 37.5 2 15.4 0 0.0
Withdrawn for adverse effects 1 16.7 2 18.2 1 6.7 1 6.3 1 7.7 0 0.0
Switch to mania or hypomania 1 16.7 1 9.1 3 20.0 2 12.5 2 15.4 1 12.5
Noncompliance with study protocol 2 33.3 0 0.0 1 6.7 3 18.7 1 7.7 0 0.0
Ineligible 0 0.0 1 9.1 0 0.0 0 0.0 0 0.0 0 0.0
Clinically contraindicated to continue 

treatment according to protocol 0 0.0 1 9.1 0 0.0 1 6.3 5 38.4 1 12.5
Other 0 0.0 3 27.3 2 13.3 1 6.3 0 0.0 2 25.0

a All between-group comparisons were nonsignificant (p>0.10).
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inositol (mean age=45.0 years, SD=10.7), but overall there
were no statistically significant differences for any demo-
graphic or clinical variable between the groups assigned
each medication (Table 1).

Comparisons Within Equipoise Randomization 
Strata

No differences in treatment response (Table 2) or sec-
ondary outcome measures (Table 3) were found for any
paired comparison with the exception of lower exit SUM-
D scores for lamotrigine compared with inositol and a
higher exit Global Assessment of Functioning score for la-
motrigine compared with risperidone. In the risperidone
versus inositol comparison, patients assigned to inositol
remained in the randomized phase of the study signifi-
cantly longer. No differences were seen in the rate of ad-
verse events or serious adverse events for any treatment
comparison.

Comparisons Across Equipoise Randomization 
Strata

As shown in Table 4, subjects assigned to lamotrigine
had significantly lower SUM-D exit scores compared with
subjects receiving either inositol or risperidone. Similar
results were found for exit CGI and Global Assessment of
Functioning scores for the preceding week. Subjects ran-
domly assigned to lamotrigine stayed in the randomized
phase significantly longer than did those assigned to inos-
itol or risperidone. For the more stringent definition of re-
covered for 8 weeks (Figure 1), the overall recovery rates
were 23.8% (95% CI=5.8 to 41.8) for lamotrigine, 17.4%
(95% CI=2.4 to 32.4) for inositol, and 4.6% (95% CI=0 to
14.6) for risperidone.

Discussion

This study is the first randomized, open-label medica-
tion augmentation trial for treatment-resistant bipolar de-

pression. For the primary outcome measure of protocol-
defined recovery within equipoise randomization strata,
no statistically significant between-group differences were
found for lamotrigine, inositol, and risperidone. Using a
rigorous definition of sustained response (recovered) for 8
weeks, secondary analyses pooled across equipoise ran-
domization strata showed differences in recovery rates
with lamotrigine (24%), inositol (17%), and risperidone
(5%) that were nonsignificant. However, several secondary
outcome measures in the pooled analyses converge to
suggest that lamotrigine may be more effective than either
inositol or risperidone.

Equipoise randomization, which allowed patients and
their clinician to pick at least two competing options, re-
sulted in only three (4.5%) out of 66 patients accepting all
three options. If this study had been conducted with con-
ventional forced randomization, then only those who ac-
cepted or were eligible for all three options would have
been included, and the generalizability of the results
would have been limited because the majority of patients
had already tried one of the treatments or had other rea-

sons for not accepting all three (38). Equipoise randomiza-
tion, the alternative solution, resulted in a fragmented
sample size and limited statistical power to assess differ-
ences in response rates for each paired comparison.

In the secondary pooled analyses across equipoise ran-
domization strata, the overall proportion of responders to
each medication included different subjects across each
randomization stratum. Because these are different
groups, the results cannot be formally compared for hy-

Augmentation Agent Comparisona

Risperidone Versus Inositol

Risperidone (N=13) Inositol (N=8)
N % N %

7 53.9 3 37.5
11 84.6 7 87.5

6 46.2 5 62.5
7 53.8 3 37.5
0 0.0 0 0.0

Median
50% 

Range Median
50% 

Range

7.8 5.0 8.6 4.0
1.0 1.5 0.0 1.3

50.0 19.0 50.0 8.5
4.0 1.0 4.0 1.0

48.0 15.0 50.0 16.0

FIGURE 1. Recovery Rates of Patients With Treatment-Re-
sistant Bipolar Depression Randomly Assigned to Open-La-
bel Antidepressant Augmentation With Lamotrigine, Inosi-
tol, or Risperidonea

a Comparisons were made across equipoise randomization strata
(i.e., data for all patients assigned to each augmentation agent, re-
gardless of randomization strata, were pooled). Recovery was de-
fined as no more than two symptoms meeting DSM-IV threshold
criteria for a mood episode and no significant symptoms present
for 8 weeks.
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pothesis testing. An estimate of variability of recovery
rates, with 95% confidence intervals around the propor-
tions, is possible for descriptive purposes. The overlap of
the confidence intervals for the three treatments suggests
lack of significant differences. Overall, regardless of treat-
ment assignment, the absolute rates of sustained recovery
for 8 weeks were low, confirming the seriousness and per-
sistence of treatment-resistant bipolar depression.

Post hoc analyses of relevant continuous outcomes sug-
gest that subjects randomly assigned to lamotrigine had

greater improvements in depressive symptoms, overall se-
verity, and functioning at exit. Another signal that favored
lamotrigine was that patients randomly assigned to lam-
otrigine elected to stay on this medication significantly
longer than either inositol or risperidone. This difference
in treatment duration emphasizes the “effectiveness” as-
pect of the study. STEP-BD study participants were treated
in specialty clinics by clinicians who were trained to pro-
vide systematic evidence-based care and assess patients’
progress at every clinical visit. In this context, patients

TABLE 3. Clinical Outcomes of Patients With Treatment-Resistant Bipolar Depression Randomly Assigned to Open-Label
Antidepressant Augmentation With Lamotrigine, Inositol, or Risperidone by Equipoise Treatment Comparison

Outcome

Augmentation Agent Comparison

Lamotrigine Versus Risperidone Lamotrigine Versus Inositol Risperidone Versus Inositol

Lamotrigine 
(N=6)

Risperidone 
(N=11)

Lamotrigine 
(N=15)

Inositol 
(N=16)

Risperidone 
(N=13)

Inositol 
(N=8)

Median
50% 

Range Median
50% 

Range Median
50% 

Range Median
50% 

Range Median
50% 

Range Median
50% 

Range
Endpoint scores

SUM-D 6.1 5.6 7.5 3.5 3.5* 5.0 5.5 3.3 9.5 6.8 7.5 7.3
SUM-M 0.5 1.5 1.6 3.0 1.5 3.0 1.3 2.3 0.5 2.0 1.0 1.0
Global Assessment 

of Functioning 62.5* 20.0 51.0 5.0 65.0 28.0 55.0 11.0 51.0 5.0 55.0 24.0
Clinical Global 

Impression 3.0 2.0 4.0 1.0 3.0 2.0 4.0 2.0 4.0 1.0 3.0 3.0

N % N % N % N % N % N %

Adverse event 0 0.0 2 18.2 3 20.0 3 18.8 1 7.7 0 0.0
Serious adverse event 0 0.0 1 9.1 1 6.7 2 12.5 1 7.7 0 0.0

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Duration in study 

(weeks) 10.4 5.3 7.0 5.9 12.9 8.7 8.3 5.1 4.6 4.2 9.6* 4.1
Dose (mg) 162.5 109.7 2.2 2.2 127.5 103.4 9584.2 8965.2 0.9 0.2 9117.1 8355.0

*p<0.05.

TABLE 4. Secondary Psychosocial Outcomes for Patients With Treatment-Resistant Bipolar Depression Randomly Assigned
to Open-Label Antidepressant Augmentation With Lamotrigine, Inositol, or Risperidonea

Outcome

Lamotrigine (N=21) Risperidone (N=21) Inositol (N=23)

Mean SD Mean SD Mean SD
SUM-D score

Baseline 7.0 3.4 6.3 3.5 7.7 3.5
Exit 3.9b 3.1 7.6 4.4 6.6 4.2

SUM-M score
Baseline 1.1 1.1 1.5 1.5 1.0 1.1
Exit 1.5 2.2 1.6 1.9 1.3 2.2

Clinical Global Impression rating
Baseline 4.6 0.7 4.4 0.8 4.2 1.0
Exit 2.9c 1.3 4.1 1.2 3.9 1.3

Global Assessment of Functioning in preceding month, baseline 53.4 6.3 51.8 7.2 51.9 7.2
Global Assessment of Functioning in preceding week

Baseline 52.8 7.1 51.3 10.6 52.1 8.0
Exit 67.8d 12.3 53.9 11.3 56.8 13.1

Duration in study (weeks) 12.2e 7.9 5.8 5.1 8.6 4.9
a Comparisons were made across equipoise randomization strata (i.e., data for all patients assigned to each augmentation agent, regardless of

randomization strata, were pooled). All comparisons between risperidone and inositol were statistically nonsignificant.
b Wilcoxon two-sample test revealed a significant difference in score between those assigned to lamotrigine and those assigned to risperidone

(normal approximation z=2.85, p=0.004) or inositol (normal approximation z=-2.14, p=0.03).
c Wilcoxon two-sample test revealed a significant difference in score between those assigned to lamotrigine and those assigned to risperidone

(normal approximation z=2.85, p=0.004) or inositol (normal approximation z=-2.29, p=0.02).
d Wilcoxon two-sample test revealed a significant difference in score between those assigned to lamotrigine and those assigned to risperidone

(normal approximation z=3.03, p=0.003). 
e Wilcoxon two-sample test revealed a significant difference in score between those assigned to lamotrigine and those assigned to risperidone

(normal approximation z=-3.34, p<0.005) or inositol (normal approximation z=2.80, p=0.005).
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who met criteria for treatment-resistant bipolar depres-
sion were eligible to participate in the randomized trial.
Patients could not only choose a pair of preferred treat-
ments for randomization (equipoise randomization) but
could also choose to stop treatment if they perceived a
lack of benefit. If they stopped the randomized treatment,
patients were still treated by their STEP-BD clinician.
Thus, the longer duration of treatment for those who were
randomly assigned to lamotrigine can be interpreted as a
signal that patients perceived more benefit with lamotri-
gine than did those randomly assigned to either inositol or
risperidone. Alternatively, the need to increase lamotri-
gine dose slowly could be a contributing factor to the
longer duration of treatment.

This study has several strengths. We assessed in a multi-
center, randomized study the effectiveness of adjunctive
medication therapy for treatment-resistant bipolar de-
pression in a heterogeneous sample of bipolar disorder
patients with diverse psychiatric and medical comorbidity
and concurrent medications. As such, our findings are
more generalizable than those from conventional registra-
tion studies of monotherapy in homogeneous patients
lacking comorbid psychiatric or medical disorders. Our
primary outcome measure (recovery rate within random-
ization strata) reflected improvement to a euthymic state,
which is more clinically meaningful than measures such
as change in symptom ratings or response rates (propor-
tion with at least 50% decrease in symptom ratings) com-
monly cited in conventional registration studies.

This study also has important limitations. First, in view
of the sample size (N=66) and the assessment of three
treatments, overall statistical power was limited, and the
equipoise randomization strata design yielded even lower
statistical power within randomization strata. Although
this effect was attenuated in our secondary analyses
pooled across equipoise randomization strata, this ap-
proach raises aforementioned methodological concerns.
Even with the latter approach, the confidence intervals for
the recovery rates overlapped, although for several other
measures lamotrigine appeared superior to the other
treatments. But since these were secondary outcome mea-
sures and a correction for multiple comparisons was not
applied, our observations need to be considered prelimi-
nary. Using a Bonferroni correction and setting the power
at 80%, the sample sizes necessary to have adequate
power to find a significant difference, given the effect size
observed for equipoise randomization response rates,
would be N=431 per group for lamotrigine versus risperi-
done; N=176 per group for lamotrigine versus inositol; and
N=46 per group for risperidone versus inositol.

In summary, for augmentation of antidepressant treat-
ment in patients with resistant bipolar depression, no sta-
tistically significant differences were found for lamotri-
gine versus risperidone, lamotrigine versus inositol, or
risperidone versus inositol. The overall recovery rate was
low, indicating that treatment-resistant bipolar depres-

sion is a serious clinical problem. The results suggest that
few patients would be expected to recover with the addi-
tion of risperidone, while adjunctive lamotrigine and inos-
itol may have some potential in treatment-resistant bipo-
lar depression. Lamotrigine was superior to either inositol
or risperidone on relevant post hoc secondary measures.
Future studies are needed that compare other possible
augmenting agents, studies that compare augmentation
to switching strategies, and studies that compare compet-
ing switching strategies.
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