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Objective: To assess long-term effectiveness and safety 
of randomized antidepressant discontinuation after acute 
recovery from bipolar depression.

Method: In the Systematic Treatment Enhance-
ment Program for Bipolar Disorder (STEP-BD) study, 
conducted between 2000 and 2007, 70 patients with 
DSM-IV–diagnosed bipolar disorder (72.5% non–rapid 
cycling, 70% type I) with acute major depression, initially 
responding to treatment with antidepressants plus mood 
stabilizers, and euthymic for 2 months, were openly ran-
domly assigned to antidepressant continuation versus 
discontinuation for 1–3 years. Mood stabilizers were  
continued in both groups.

Results: The primary outcome was mean change 
on the depressive subscale of the STEP-BD Clinical 
Monitoring Form. Antidepressant continuation trended 
toward less severe depressive symptoms (mean difference 
in DSM-IV depression criteria = −1.84 [95% CI, −0.08 
to 3.77]) and mildly delayed depressive episode relapse 
(HR = 2.13 [1.00–4.56]), without increased manic symp-
toms (mean difference in DSM-IV mania criteria = +0.23 
[−0.73 to 1.20]). No benefits in prevalence or severity 
of new depressive or manic episodes, or overall time in 
remission, occurred. Type II bipolar disorder did not pre-
dict enhanced antidepressant response, but rapid-cycling 
course predicted 3 times more depressive episodes with 
antidepressant continuation (rapid cycling = 1.29 vs  
non–rapid cycling = 0.42 episodes/year, P = .04).

Conclusions: This first randomized discontinuation 
study with modern antidepressants showed no statisti-
cally significant symptomatic benefit with those agents 
in the long-term treatment of bipolar disorder, along 
with neither robust depressive episode prevention ben-
efit nor enhanced remission rates. Trends toward mild 
benefits, however, were found in subjects who continued 
antidepressants. This study also found, similar to studies 
of tricyclic antidepressants, that rapid-cycling patients 
had worsened outcomes with modern antidepressant 
continuation.
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In the United States, most persons with bipolar disor-
der receive antidepressants as initial treatment, often 

without mood stabilizers, and frequently long-term.1,2 This 
practice may be an understandable response to depressive 
episodes, or chronic subsyndromal depression, a common 
outcome in treated bipolar illness.2–4 Despite being par-
ticularly difficult to treat,3,5 associated with comorbidities,6 
disability,7 cognitive dysfunction,8 and suicide,9 bipolar 
depression remains poorly studied,10 with effectiveness 
and safety of antidepressants, particularly long-term, un-
certain.10–12 Resolving these questions is a public health 
challenge of high priority.

Some,12 but not all,13 randomized clinical trials (RCTs), 
including modern antidepressants (like serotonin reuptake 
inhibitors, bupropion, and venlafaxine), indicate probable 
short-term efficacy in acute bipolar depression, as well as 
at least moderate risk of inducing manic or mixed states 
with some agents.14

Once antidepressants are initiated for acute treatment, 
the question of how long they should be continued arises. 
Prior RCTs of antidepressant discontinuation are limited to 
tricyclic antidepressants, all of which found no benefit from 
continuing antidepressants compared to lithium.11 With 
modern antidepressants, some nonrandomized observa-
tional studies report benefit from continuing antidepressants 
after recovery from the acute major depressive episode.15,16 
Other observational data fail to find such benefit.17

This is the first RCT to assess discontinuation of modern 
antidepressants after acute treatment for bipolar depression. 
Our main hypothesis was that antidepressant continuation 
would have mild to moderate benefits in depressive symp-
tom reduction in bipolar disorder.
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METHOD

Study Design
This report provides final results of an unblinded, ran-

domized trial within the Systematic Treatment Enhancement 
Program for Bipolar Disorder (STEP-BD) study cohort.18 
Subjects were patients with a Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition (DSM-IV)19 
diagnosis of bipolar disorder (N = 70) who achieved clini-
cal recovery (at least 2 months of euthymia) from an index 
episode of acute bipolar major depression while treated with 
an antidepressant and a mood stabilizer. They were then ran-
domly assigned to antidepressant continuation (n = 32) or 
antidepressant discontinuation (n = 38), while their mood 
stabilizer was continued, for up to 3 years.

Study Subjects
Between 2000 and 2007, patients were recruited within the 

STEP-BD study from 4 collaborating sites: Cambridge Health 
Alliance (CHA; Cambridge, Massachusetts), the University of 
Pennsylvania Hospital (Philadelphia, Pennsylvania), Univer-
sity of Louisville Medical Center (Louisville, Kentucky), and 
Massachusetts General Hospital (Boston, Massachusetts). 
In the final year of the study, further subjects were also re-
cruited at Emory University School of Medicine (Atlanta, 
Georgia). There were no detectable site differences in ef-
fects. Diagnoses included DSM-IV bipolar disorder types 
I, II, or not otherwise specified (NOS). Mood stabilizers  
allowed were lithium carbonate, divalproex, carbamazepine, 
and lamotrigine. Other putative mood-stabilizing agents 
were allowed in type II/NOS subjects if past inefficacy or 
intolerance had occurred with all of the preceding 4 agents. 
In 53% of study patients, an antidepressant was added af-
ter they became depressed while taking a mood stabilizer; 
another 13% were taking antidepressants without benefit 
for depression and later given a mood stabilizer; 7% had 
received no recent medication (within 6 months) and were 
given a mood stabilizer and antidepressant simultaneously 
for depression; 6% received mood stabilizer and antidepres-
sant combinations with continued depression that responded  
to alterations in type or dose of 1 or both agents; details  
regarding immediate prior use of an antidepressant or mood 
stabilizer were not available in 21% of the sample.

Study Procedures
Simple randomization with a computer-generated list 

was conducted. Specific antidepressants were chosen by 
agreement between each patient and treating physician and 
prescribed in accord with local clinical practice to treat an 
index episode of major depression to the point of remission 
as determined by total scores ≤ 8 on the 21-item Hamilton 
Depression Rating Scale,20 sustained for ≥ 8 weeks. Dis-
continuation of antidepressant treatment was by gradual 
dose reduction to 0 mg/d over 1–4 weeks (average 2 weeks). 
Other currently prescribed psychotropic agents (excluding 
any nonstudy antidepressants) could continue and be used 
or changed at the discretion of each patient’s prescribing 
physician, as in standard clinical practice (specific agents 
used are described in results).

Clinical Assessments
The primary clinical assessment instrument was the 

STEP-BD Clinical Monitoring Form (CMF), an outcome 
assessment instrument with extensive testing for reliability 
and validity, described in more detail elsewhere,21 in which 
depressive and manic symptoms are rated on a severity scale 
from –2 to +2, with 0 meaning no symptoms, and +1 or 
–1 meaning DSM threshold criteria. Clinical Monitoring 
Form depressive and manic scores correlated strongly with  
Montgomery-Åsberg Depression Rating Scale22 (mean 
r = 0.87) and Young Mania Rating Scale23 (mean r = 0.84) 
scores, respectively. A total CMF score was calculated by 
adding the item scores for the 9 depressive symptoms (with 
the absolute value of each item used) for the CMF depres-
sion score and the 7 mania symptoms for the CMF mania 
score.

To assess potential open-label bias, patients completed 
a 4-question visual analog scale at randomization, with 
[–] scores indicating negative, 0 meaning neutral, and [+]  
indicating positive attitudes toward antidepressants (range, 
−3 to +3). The measures demonstrated a generally positive 
attitude toward antidepressant treatment throughout the 
sample (Table 1).

Primary and Secondary Outcomes
The primary outcome was mean change on the depressive 

subscale of the CMF. The study evaluated subsyndromal as 

For CliniCal Use

◆ The first randomized discontinuation study with modern antidepressants showed 
no statistically significant symptomatic benefit with those agents in the long-term 
treatment of bipolar disorder.

◆ Trends toward modest symptomatic benefits were found in subjects who continued 
antidepressants.

◆ Patients with rapid-cycling had worsened outcomes with continuation of modern 
antidepressants.
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well as syndromal depression. We addressed the less- studied 
subsyndromal component as the primary outcome, due 
to its clinical importance24 and also to increase statistical  
power (as a continuous measure). We also focused a pri-
ori on outcomes in the first 12 months as dropouts were  
expected to be higher at longer follow-up.

Secondary outcome measures included depressive and 
manic subscores of morbidity ratings, the frequency and  
severity of new episodes, weeks to new episodes, and weeks 
in remission. Two a priori subgroup analyses were planned 
to avoid inflating positive findings (type II error): rapid  
cycling (≥ 4 recurrences within the previous year) and bipo-
lar disorder diagnostic subtype, based on reports that rapid 
cycling worsens, and type II bipolar disorder improves,  
antidepressant responses.17

Ethical Considerations
The study procedures and consent forms were approved 

by the institutional review boards of the collaborating 
sites. The study was not blinded to limit ethical risks that 
might arise from either continuing or stopping antidepres-
sant treatment over the prolonged follow-up, as well as to  
enhance generalizability by allowing commonly employed 
treatments that each patient and treating clinician was free 
to select. Moreover, the protocol allowed for discontinuing 
or restarting antidepressant treatment on ethical grounds, 
based on clinical judgment. Such patients continued to be 
analyzed in the original randomized group at 1-year out-
come, using intent-to-treat (ITT) methods (see below).

Enrollment and Generalizability
The study sample consisted primarily of patients treated 

in academic specialty clinics. At the CHA and Emory sites, 

where 51% (n = 36) of patients were recruited, another 55 
patients were excluded as follows: patient not interested 
in participating in the study or refused protocol treatment 
conditions (34.6%), actively abused substances currently or 
within 1 month (21.8%), was considered unlikely to be com-
pliant with appointments or lived far away (18.2%), did not 
meet DSM-IV criteria for bipolar disorder (14.5%), remained 
depressed (12.7%) or became manic (1.8%) with antide-
pressant treatment, or was lost to follow-up (3.6%); several 
patients met more than 1 exclusion criterion. Thus, overall, 
39.6% (36/91) of patients initially treated for acute bipolar 
depression in these 2 sites ultimately entered the randomized 
discontinuation protocol. Excluded subjects entered alter-
native STEP-BD research protocols or continued standard 
clinical care.

Statistical Considerations
The primary outcome of CMF change and the secondary 

outcomes of time to relapse, time in remission, and number 
of mood episodes were all planned a priori. The subgroup 
analyses of rapid cycling and type II patients were also 
planned a priori. Other subgroup analyses were conducted 
post hoc. In the context of a pilot study, the planned a priori 
secondary and subgroup analyses do not warrant correction 
for multiple comparisons, since this study is not definitively 
testing those hypotheses but, rather, examining their effect 
sizes.25 Thus, confidence intervals are reported in all those re-
sults, and sole focus on P values would be unwarranted. Since 
CMF ratings had a high proportion of zero values (eg, 60% 
of mania ratings at baseline), which tend to limit the value 
of mean scores, we also dichotomized (present/absent) time-
specific CMF measures of depression and mania, following 
commonly employed precedents26,27 including both means 

Table 1. Baseline Characteristics of Subjects: Antidepressants Continued Versus Discontinued

Measure All Subjects Continued Discontinued
Difference or Ratioa 

(95% CI)
Subjects enrolled, N 70 32 38 …
Men, % 47.1 53.1 42.1 0.64 (0.22 to 1.83)
Age, mean ± SD, y 43.0 ± 13.4 45.6 ± 14.1 40.8 ± 12.8 4.78 (–1.42 to 11.0)
Age-at-onset, mean ± SD, y 18.7 ± 9.7 19.2 ± 10.2 18.3 ± 9.2 0.91 (–3.92 to 5.74)
Baseline CMF scores, mean ± SD

Total 1.94 ± 1.86 2.25 ± 1.84 1.68 ± 1.86 0.57 (–0.32 to 1.45)
Depression 1.45 ± 1.40 1.77 ± 1.44 1.18 ± 1.33 0.59 (–0.07 to 1.25)
Mania 0.51 ± 0.84 0.52 ± 0.79 0.50 ± 0.89 0.02 (–0.38 to 0.43)

Patient AD attitude score, mean ± SD 3.14 ± 2.43 3.06 ± 0.00 3.21 ± 0.00 −0.15 (–1.36 to 1.06)
Type I bipolar disorder, % 70.0 68.8 71.1 1.12 (0.35 to 3.51)
Prior psychosis, % 22.9 21.9 23.7 0.90 (0.25 to 3.18)
Prior substance use, % 42.9 37.5 47.4 0.67 (0.23 to 1.93)
Prior AD-associated mania, % 38.5 44.8 33.3 1.63 (0.53 to 5.02)
Prior rapid cycling, % 24.6 22.6 26.3 0.82 (0.23 to 2.82)
Prior AD-associated rapid cycling, % 16.4 18.2 15.2 1.24 (0.22 to 6.64)
Prior loss of AD benefit, % 30.8 33.3 29.0 1.22 (0.31 to 4.70)
AD reassigned in trial, %

All reassignments 47.1 46.9 47.4 0.98 (0.34 to 2.79)
Weeks to reassignment, mean ± SD 18.11 ± 12.04 21.83 ± 14.62 15.02 ± 8.62 6.81 (−1.54 to 15.17)

aMean differences (continuous variables) and risk ratios (categorical variables) consider the antidepressant discontinued arm as 
the reference group.

Abbreviations: AD = antidepressant, CMF = Clinical Monitoring Form.
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and proportions in longitudinal assessments of morbidity. In 
addition, cyclic or random variation in the CMF measures 
over time precluded use of linear growth-curve analysis. 
Accordingly, to test time-related group differences, we con-
sidered the data in 6-month intervals, using available-case, 
random-effects, mixed models, with time as a categorical 
covariate rather than a continuous function. Secondary out-
comes were assessed with standard methods, using Poisson 
tests for episode counts, Wilcoxon tests for continuous mea-
sures, and log rank (χ2) tests for time-to-event measures.

Intent-to-treat analyses with a primary endpoint of 12 
months were employed, irrespective of how long patients 
remained on their original antidepressant continuation or 
discontinuation randomized assignment. Treatment as-
signment was changed in 33/70 subjects (47.1%), about 
equally in both arms (Table 1; 18/38, 47.4%, clinically were 
prescribed antidepressants after initial randomization to 
antidepressant discontinuation; 15/32, 46.9%, clinically 
stopped antidepressants after initial randomization to an-
tidepressant continuation), though somewhat earlier in 
those who clinically were prescribed antidepressants after 
initial randomization to antidepressant discontinuation 
(mean ± SD = 15.0 ± 8.62 vs 21.8 ± 14.6 weeks in those who 
clinically stopped antidepressants after initial randomiza-
tion to antidepressant continuation). In the antidepressant 
discontinuation arm, treatment reassignments were as-
sociated almost exclusively with the clinical impression of 
newly emerging depression (17/18, 94%; 1 case due to pa-
tient choice). Among patients randomly assigned to continue 
antidepressant treatment, the most common reason to stop 
antidepressants was for emergence of hypomanic/manic/
mixed states (7/15, 47%), followed by patient choice (5/15, 
33%) and new depression (3/15, 20%).

The statistical literature27–29 indicates that ITT analysis is 
less biased and generally more conservative than completer 
or other analyses that do not preserve initial randomization. 
Alternatives to ITT analysis in this study would have been a 
censoring of subjects after change in randomization, which 
would have markedly reduced sample size and power (only 
43% of the original sample would have remained), or con-
ducting post hoc “as-treated” (or “per-protocol”) analyses of 
non–randomly assigned patients, using all available data and 
coding for change in treatment assignment when it happened. 
The former post hoc censoring analysis would be prone to 
false-negative results due to insufficient power, and the “as-
treated” approach would tend to yield false-positive results, 
with inflated effect sizes due to violation of randomization. 
Nonetheless, to see if they were similar to ITT results, post 
hoc non-ITT analyses were conducted and are reported.

RESULTS

Characteristics of the Sample
At intake, 70 patients were randomly assigned to continue 

(n = 32, antidepressant continuation group) or to discontinue 

(n = 38, antidepressant discontinuation group) treatment 
with antidepressants after attaining sustained recovery from 
an index episode of acute major depression. Demographic 
and clinical features of the sample are in Table 1. The drop-
out rate was 61.4% (43/70) by 12 months and 88.6% (62/70) 
by 3 years.

The most frequently employed antidepressant class 
was serotonin reuptake inhibitors (52%). Common spe-
cific agents were bupropion and paroxetine (22% each) 
and citalopram and venlafaxine (19% each). No tricyclic 
antidepressants were used. Choices of mood stabilizers 
ranked: lithium carbonate (44%) > lamotrigine (41%) >  
divalproex (23%), with a total > 100%, since some patients 
received > 1 mood stabilizer. Among other psychotropics, 
39% of patients also received atypical neuroleptics, most 
commonly quetiapine (17%), followed by risperidone (10%) 
and aripiprazole (9%). Only 1 patient received a traditional 
neuroleptic (haloperidol). No or minor differences existed 
between the 2 randomized arms in distribution of mood 
stabilizers or neuroleptics (eg, lamotrigine was used in 47% 
of antidepressant continuation group vs 37% in antidepres-
sant discontinuation group; quetiapine was used in 16% of 
antidepressant continuation group vs 18% in antidepres-
sant discontinuation group.) Post hoc analyses did not find 
any notable changes in main outcomes after adjustment for 
specific mood stabilizers or neuroleptics used.

Primary Outcome
The primary outcome was mean change on the depres-

sive subscale of the CMF. Intent-to-treat analysis of CMF 
depressive scores over time showed no difference between 
groups, but with a trend toward moderate benefit with anti-
depressant continuation in the first 12 months (Table 2).

Secondary Outcomes
Secondary ITT analysis of the prevalence, as opposed to 

severity (the primary outcome), of mood symptoms (com-
paring any depressive or manic symptoms vs none over the 
first year) again found no differences between groups, with 
minimal benefit with antidepressant continuation (rela-
tive risk of CMF depression between groups at 12 months: 
OR = 4.51 [95% CI, 0.40–51.0]; relative risk of CMF mania 
between groups at 12 months: OR = 1.23 [95% CI, 0.08–
19.6]). As shown in Table 3, other secondary outcomes, 
except for survival analysis (see below), also found no or 
little benefit with antidepressant continuation: specifically, 
there was no benefit for episode incidence or time in remis-
sion. Descriptively, patients spent most of the follow-up year 
symptomatic (Table 3), and new bipolar disorder episodes 
occurred in 54.3% of study patients: 45.7% experienced at 
least 1 depressive episode, 15.7% a manic episode, and 8.6% 
a mixed episode within the first year.

As seen in Table 3 and in contrast to the above second-
ary outcomes, Kaplan-Meier survival analysis found benefit 
with antidepressant continuation for delay in occurrence 
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of a depressive episode (mean ± SE = 41.4 ± 3.0 in antide-
pressant continuation vs 31.5 ± 3.3 weeks in antidepressant 
discontinuation; χ2 = 4.01, P = .045), though less for delay of 
overall mood episodes, including manic episodes (mean ± SE  
latency to a first recurrence of any polarity, 34.7 ± 3.4 vs 
28.5 ± 3.3 weeks; χ2 = 1.69, P = .19). Most new episodes in the 
first year were depressive (32/43 = 74.4%), compared to only 
9 cases of mania or hypomania (20.9%) and only 2 mixed 
episodes (4.65%). Some of this apparent delay of illnesses of 
the same polarity as the index episode probably represent-
ed relapses into the recent depressive episode, since illness  
latency was small and, when events in the first 2 months were 
removed, the beneficial effect of continued antidepressant 
treatment was more limited (with vs without antidepressant: 
42.6 ± 2.9 vs 36.0 ± 3.1 weeks; χ2 = 2.20, P = .138).

Moderators of Treatment Effects
Two a priori subgroup analyses were planned: rapid  

cycling and bipolar diagnostic type (I vs II). As shown in 
Figure 1, a significant interaction between randomized 
treatment group and rapid cycling was found for the num-
ber of depressive episodes, with 3-fold more depressive 

recurrences/year in the antidepressant continu-
ation group (rapid cycling = 1.29 vs non–rapid 
cycling = 0.42 episodes/year), but not among 
the antidepressant discontinuation group (rap-
id cycling = 0.82 vs non–rapid cycling = 0.70 
episodes/year; statistical difference is signifi-
cant for an association between rapid-cycling 
status and antidepressant use and of major 
depressive episodes based on the interaction 
effect: z = –2.04, P = .04). Rapid cycling was 
itself also an independent predictor of poor 
prognosis (compared to non–rapid cycling: 
shorter median latency to episodes, 23.7 vs 
33.9 weeks, adjusted HR = 3.1, P = .03; more 
depressive episodes within a year, 0.94 vs 0.63, 
z = 2.45, P = .01; and fewer weeks in remission, 
66.9 vs 79.2, F = 3.82, P = .06).

Interactions of randomized treatment 
group and diagnostic type were not found 
with any secondary outcome measure, includ-

ing latency to a new depressive episode (adjusted hazard 
ratio [HR] = 0.66, P = .57), number of depressive episodes 
(z = –1.05, P = .30), or percent time in depressive illness 
(F = 0.43, P = .51).

Post Hoc Non–Intent-to-Treat Analyses
To address the question of whether patient- or clinician-

driven changes in randomized treatment strategy may have 
affected the ITT outcomes, as-treated (or per-protocol) 
analyses were conducted and no longer found the modest 
benefits for depressive symptoms (adjusted CMF change 
at 12 months = −0.72; 95% CI, −2.71 to 1.26) and time to 
depressive relapse (HR = 0.71; 95% CI, 0.34–1.46) seen with 
antidepressant continuation in the ITT analyses.

DISCUSSION

This is the first long-term RCT of modern antide-
pressant discontinuation in bipolar disorder, just after 
recovery from a major depressive episode. In the context 
of an enriched sample (including only those who tolerated  
antidepressants, without major side effects or induction of  

Table 2. Severity of Symptoms With Versus Without Long-Term Antidepressant Treatment

Month
Continueda Discontinueda Depressiveb Difference 

(95% CI)
Manicb Difference 

(95% CI)nc Depressive Manic nc Depressive Manic
0 32 1.78 ± 1.44 0.52 ± 0.79 38 1.33 ± 1.47 0.54 ± 0.90 −0.45 (–1.54 to 0.64) 0.02 (–0.54 to 0.58)
6 19 2.35 ± 2.67 1.10 ± 1.72 17 3.50 ± 3.32 0.66 ± 1.59 1.15 (–0.34 to 2.63) −0.44 (–1.16 to 0.36)
12 10 1.93 ± 2.26 0.48 ± 0.57 16 3.25 ± 3.56 0.73 ± 1.44 1.32 (–0.38 to 3.16) 0.25 (–0.66 to 1.15)
Change by 6 mob 19 0.57 ± 0.59 0.61 ± 0.30 17 2.17 ± 0.61 0.19 ± 0.30 1.60 (−0.07 to 3.26) −0.41 (−1.25 to 0.42)
Change by 12 mob 10 0.15 ± 0.76 0.04 ± 0.38 16 1.99 ± 0.62 0.27 ± 0.31 1.84 (−0.08 to 3.77)d 0.23 (−0.73 to 1.20)d

aData are mean ± SD of Clinical Monitoring Form–based ratings of the severity of depressive or manic symptoms at defined times, up to 1 year of  
follow-up.

bModel estimates (mean ± SD) for differences in symptomatic ratings are adjusted (random-effects) for individual-level variation in baseline morbidity.
cNumber of patients remaining at each time.
dSignificance of 12-month interaction effects: depression, P = .06; mania, P = .64.

Table 3. One-Year Outcomes: Antidepressant Treatment Continued Versus 
Discontinued

Outcome Continueda Discontinueda
Mean Difference 

(95% CI)
No. of episodes

All episodes 1.00 ± 1.50 0.97 ± 1.20 0.03 (–0.62 to 0.67)
Manic/hypomanic episodes 0.31 ± 0.78 0.11 ± 0.31 0.20 (–0.07 to 0.48)
Depressive episodes 0.59 ± 0.91 0.79 ± 1.14 −0.20 (–0.70 to 0.30)
Mixed episodes 0.09 ± 0.30 0.11 ± 0.39 −0.02 (–0.18 to 0.16)

% Weeks depressedb 76.2 ± 25.3 80.5 ± 25.3 −4.30 (–16.4 to 7.80)
% Weeks manic/hypomanicb 50.5 ± 29.5 41.7 ± 33.5 8.80 (–6.40 to 23.9)

Hazard Ratio  
(95% CI)

Weeks to first new episode 34.7 ± 3.4 28.5 ± 3.3 1.53 (0.80 to 2.94)
Weeks to first depressive episode 41.4 ± 3.0 31.5 ± 3.3 2.13 (1.00 to 4.56)*
Weeks to first manic episode 45.2 ± 2.8 47.0 ± 2.3 0.84 (0.24 to 2.89)
aData are mean ± SD except for time to event outcomes estimated as mean ± SE. From 

baseline to 12 months, Ns ranged from 32 to 11 in the continuation group and 38 to 
16 in the discontinuation group. 

bPercent weeks manic/hypomanic + depressed exceeds 100% due to subsyndromal and 
syndromal mixed states.

*P < .05.
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mania/hypomania, and subsequently achieved a durable 
recovery, remaining euthymic for at least 2 months), anti-
depressant continuation may mildly delay new depressive 
episodes in bipolar disorder, without increasing manic mor-
bidity, with a trend toward limiting depressive morbidity. 
However, there was no decrease in prevalence or severity 
of new depressive episodes and no increased time in re-
mission. Planned secondary analyses found that prior rapid 
cycling was associated with more depressive illness overall, 
as expected,30,31 but much more in association with contin-
ued antidepressant treatment, suggesting an interaction of 
risk factors. No specific benefit or risk was encountered with 
antidepressant use in type II bipolar disorder.

These results extend results from the only previous, 
double-blind, antidepressant-discontinuation RCT, which 
involved tricyclic antidepressants in type I bipolar disorder.11 
It found little benefit in depressive prevention, but greater 
manic risk, when imipramine was added to or compared to 
lithium alone. With modern antidepressants, the main prior 
long-term antidepressant discontinuation study,15 reported 
from the Stanley Network, was not randomized; it found 
that early relapses into bipolar depression were more likely 
after stopping antidepressant treatment, especially within 
6 months of recovery from the acute depressive episode. 
The present results agree with the general direction of the 
Stanley findings, but with a smaller effect size of benefit 
for delayed relapse and with little or no benefit for over-
all prevalence or severity of depressive episodes or time in  
remission. Our findings also indicate worse antidepressant 
outcomes in rapid-cycling bipolar disorder, a group ex-
cluded from the Stanley study.

Further, these results should be interpreted in the context 
of a recent STEP-BD study, the largest RCT of antidepres-
sants in acute bipolar depression treated with standard 

mood stabilizers.13 In that report, modern antidepressants 
(bupropion or paroxetine) were not more effective than 
placebo acutely, with about 25% of patients improving to 
remission overall. Similar low efficacy rates were seen in 
the only maintenance RCT with modern antidepressants 
(bupropion, sertraline, or venlafaxine added to standard 
mood stabilizers) prior to this study, in which only 15% 
of patients remained euthymic for up to 1 year, with little 
difference among antidepressants.32 Our results agree with 
both reports, since only about 40% of patients initially 
treated for acute bipolar depression entered our study (see 
methods), and only a portion of that group experienced 
modest antidepressant continuation benefits. The effect 
size was modest because it only involved benefit in about 2 
depressive criteria, with 5 or more criteria reflecting a full 
depressive syndrome, and did not reach statistical signifi-
cance. Since subsyndromal depression is a major problem 
in the long-term course of bipolar disorder, nevertheless, 
this mild benefit may be useful. On the other hand, it is not 
robust enough to support larger claims about the benefits 
of antidepressants, such as the belief that they may produce 
complete remission or that they are protective in prevention 
of full depressive episodes.

Another relevant feature is that these results represent 
the average results for the entire sample. If a small subgroup 
had notable benefit, but most patients had little or none, 
then this apparent modest effect overall would be diluted. 
In a larger sample, multivariable predictive models might 
be able to pick out the features of such a potential respon-
sive subgroup. It is possible that the modest antidepressant  
benefits seen in this study might be generalizable to a  
minority of the bipolar population, perhaps best estimated  
at about 20% of patients, far below the 50%–80% antide-
pressant usage rate routinely seen in practice-pattern studies 
across many nations.4,15,33

The present observations in patients with rapid-cycling 
bipolar disorder may be particularly important clinically, 
since previous, observational studies have yielded in-
consistent findings concerning antidepressant effects in 
rapid-cycling patients.34–38 The only previous RCT, using a 
double-blind on-off-on-off design, found more recurrences 
with tricyclic antidepressants than placebo.39 Our study is 
a randomized replication of that study with modern anti-
depressants, and further shows that a mood-destabilizing 
effect of antidepressants increases risk of recurrent de-
pression as well as mania, even despite concomitant mood 
stabilizer treatment. Since the rapid-cycling subgroup in our 
study was small, these positive secondary outcomes should 
be replicated again, if possible, with a larger study, specifi-
cally in a rapid-cycling population.

In contrast, our failure to confirm improved antide-
pressant responses in type II versus type I bipolar disorder 
contradicts some other randomized studies, which are  
either much smaller than the present study40 or do not use 
mood stabilizer cotherapy.41

Figure 1. Increase in DSM-IV Major Depressive Episodes Over 
1 Year With Antidepressant Continuation in Rapid-Cycling 
Bipolar Disorder (N = 17)a

aSignificance of 12-month interaction effect between randomized 
treatment groups: z = –2.04, P = .04.
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Methodological Considerations
All studies have limitations, but their relevance depends 

on the context of the clinical literature. This study is an 
improvement over others in the literature because it is ran-
domized, unlike all reports except one (which used tricyclic 
antidepressants and, thus, is not generalizable to new anti-
depressants, as in this study).39 Thus, the methodological 
limitations of this study need to be weighed against the 
reality of absence of better data. Although a more homo-
geneous sample (perhaps only bipolar type I, perhaps only 
a single antidepressant or a single mood stabilizer) might 
have allowed for more internal validity, such homogeneity 
is not what occurs in clinical practice and, thus, would have 
severely limited the generalizability of the results, a com-
mon critique of RCTs.42 We acknowledge that although the 
sample size is large enough to detect moderate effects on the 
primary outcome, it is small for subgroup analysis. How-
ever, this would likely affect only negative results and not 
positive ones, such as the rapid-cycling interaction shown 
here.43 Lack of blinding allowed greater generalizability in 
this study; and confounding bias, corrected by randomiza-
tion, is generally viewed as a greater bias than measurement 
bias, corrected by blinding.25 Thus, open randomization is 
notably more valid than nonrandomized data, and fully 
blinding for a single antidepressant may be a useful step 
in the future, after showing results generalizable to most 
antidepressants, as in this study.

In other words, this was a randomized trial with an  
effectiveness design, that is, a randomized trial conducted 
in a real-world population openly and naturalistically, not 
a standard, double-blind, randomized efficacy study con-
ducted in a highly selective research cohort. The STEP-BD 
was, in fact, designed to be a platform for just this kind 
of effectiveness trial, which has the advantage of moving 
randomized data closer to the real world, making it more 
generalizable to actual clinical practice. Rather than being 
limited to the rarefied RCT patient population so common 
in pharmaceutical industry–sponsored trials, the purpose 
of this trial was to inform actual clinical practice.

The dropout rate, although high, is better than most 
randomized maintenance studies of bipolar disorder (61% 
within 12 months here).44 As with all randomized clini-
cal trials, one cannot ethically force patients to remain on 
randomized treatments. Change in randomized treatment, 
after the study begins, is common with many types of re-
search, most notably surgical trials.45 In this study, such 
change in randomization appeared roughly equal in both 
subgroups, indicating at least a limited bias in treatment-
related change. Intent-to-treat analyses, as mentioned 
above, are standard practice in clinical trials,45 preserve 
randomization, and allow us to say something about the 
real-world results based on how clinicians intend to treat 
their patients. The alternative, an “as treated” analysis, is 
known to be biased in favor of the experimental treat-
ment.45 Therefore, despite the design concerns, the most 

adequate analysis is the ITT analysis, and in this particular 
case, any bias would have been against the experimental 
intervention: antidepressant discontinuation.27 Since, in 
this study, antidepressant discontinuation was mildly less 
beneficial for subsyndromal depressive symptoms than  
antidepressant continuation, any ITT-related bias would be 
in underreporting rather than overreporting benefits with 
antidepressant discontinuation.27 As always, replication is 
the best solution; and, thus, further trials including these 
newer agents should be performed.

CONCLUSIONS

This first randomized discontinuation study with 
modern antidepressants found no significant symptom-
atic benefit with those agents in the long-term treatment 
of bipolar disorder, along with neither robust depressive 
episode prevention benefits nor enhanced remission 
rates. Trends toward subsyndromal benefits, however, 
were found in subjects who continued antidepressants. 
Given the other STEP-BD data suggesting no benefit for 
the use of adjunctive antidepressants for acute bipolar de-
pression, this study does not lend robust support for the 
use of standard antidepressants in the maintenance treat-
ment of bipolar disorder. It also found, similar to tricyclic 
antidepressants, that rapid-cycling patients had worsened 
outcomes with serotonin reuptake inhibitors and other 
modern antidepressant continuation.
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