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Objective: To conduct an exploratory evaluation 
of the acute efficacy of extended-release divalproex 
sodium compared to placebo in patients with  
bipolar I or II depression.

Method: Outpatients aged 18–70 years with 
mood stabilizer–naive bipolar I or II disorder  
experiencing a major depressive episode (DSM-IV) 
were randomly assigned to 6 weeks of divalproex 
sodium monotherapy or placebo. The primary 
outcome measure was mean change from baseline 
to week 6 on the Montgomery-Åsberg Depression 
Rating Scale (MADRS) total score. Secondary out-
comes included rates of response and remission, 
changes in the Clinical Global Impressions-Bipolar 
(CGI-BP) Severity of Illness scores, and changes 
in anxiety symptoms as measured by the Hamilton 
Anxiety Rating Scale. The study was conducted  
between 2003 and 2007.

Results: Fifty-four subjects with bipolar I 
(n = 20) or bipolar II (n = 34) disorder were ran-
domly assigned to divalproex or placebo; 67%  
(36 of 54) met DSM-IV criteria for rapid cycling. 
Divalproex treatment produced statistically signifi-
cant improvement in MADRS scores compared with 
placebo from week 3 onward. The proportions of 
patients meeting response criteria were 38.5% (10  
of 26) in the divalproex group versus 10.7% (3 of 28) 
for the placebo group (P = .017). The proportions of 
patients meeting remission criteria were 23.1% (6 of 
26) for divalproex versus 10.7% (3 of 28) for placebo 
(P = .208). Subgroup analysis revealed no separa-
tion between divalproex and placebo for those with 
bipolar II diagnoses. Nausea, increased appetite, 
diarrhea, dry mouth, and cramps were the most 
common side effects.

Conclusions: These data suggest that divalproex 
sodium is efficacious and reasonably well tolerated 
in the acute treatment of mood stabilizer–naive  
patients with bipolar depression, particularly for 
those with rapid-cycling type I presentations, and 
that confirmatory large-scale studies are indicated.
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The course of bipolar disorder is lifelong and chronic, 
and depressive symptoms dominate the lifetime course 

for most individuals.1–4 Ongoing depressive symptoms are 
associated with functional and occupational deficits1,5–7 and 
greater risk for recurrence.8 Despite this, there are few US 
Food and Drug Administration (FDA)-approved treatments 
for acute depressive episodes in bipolar disorder.

The second-generation antipsychotic quetiapine is the 
only monotherapy approved for the acute treatment of bipo-
lar depression.9,10 The selective serotonin reuptake inhibitor 
fluoxetine, in combination with the second- generation anti-
psychotic olanzapine, is also FDA-approved for treatment 
of acute depression.11 However, this treatment option in-
volves 2 psychotropic medications, increasing the risk for 
adverse events and drug-drug interactions. In addition, the 
second-generation antipsychotic medications are associ-
ated with weight gain, dyslipidemia, hyperglycemia, altered 
electrocardiogram findings,12,13 and increased risk for extra-
pyramidal symptoms,14 generating concern about their safety 
in long-term use in vulnerable patients. The experience of 
adverse events may negatively impact patient adherence to 
treatment, already a challenge in the treatment of bipolar 
disorder.15–17

While antidepressant monotherapy is a mainstay of treat-
ment for unipolar depression, published treatment guidelines 
in bipolar disorder caution against prescribing antidepressant 
monotherapy in patients with a history of mania.18,19 This 
caution is due in part to the potential for inducing a switch 
into mania or hypomania20–23 and to the lack of evidence 
for the effectiveness of antidepressants in treating bipolar 
depression.24 Short-term studies of the acute efficacy of la-
motrigine in bipolar I or II depression present a complicated 
picture, with only 2 of 6 large-scale studies showing evidence 
of efficacy.25–27 Also, recently, the results of 2 controlled 
monotherapy trials for aripiprazole28 and 2 for ziprasidone 
(clinicaltrials.gov: NCT00282464 and NCT00141271) failed 
to show evidence of efficacy for acute bipolar I depression.

There have been 3 randomized controlled trials assess-
ing the benefit of divalproex for acute bipolar depression. In  
the first study,29 divalproex did not separate from placebo. 
However, 2 recently published small studies (N = 25 and 
N = 18) support the effectiveness of divalproex in the acute 
treatment of bipolar depression.30,31 Additional open data 
suggest that divalproex may be specifically helpful to those 
without previous exposure to traditional mood stabilizing 
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medication.32 For these reasons, a 2-site, 6-week trial was 
designed and conducted to evaluate the efficacy and safety 
of extended- release divalproex sodium compared to pla-
cebo in mood stabilizer–naive patients with bipolar I or II 
depression.

METHOD

Study Design
This double-blind, randomized, placebo-controlled, 

parallel-group monotherapy study of the extended-release 
preparation of divalproex sodium versus placebo was con-
ducted by the Bipolar Disorders Research Center at Case 
Western Reserve University, Cleveland, Ohio, between 2003 
and 2007, and included 2 sites (Cleveland Clinic [D.J.M.] 
and University Hospitals Case Medical Center [J.R.C.], both 
in Cleveland, Ohio). After a washout period of at least 5 
half-lives of any prior psychotropic medications other than 
lorazepam, subjects were treated for 6 weeks to evaluate the 
efficacy and safety of extended-release divalproex sodium in 
the treatment of depressive episodes in adult patients with 
bipolar I or II disorder.

The study was approved by the institutional review board 
for each site and was performed in accordance with the cur-
rent amendment of the Declaration of Helsinki and the 
International Conference on Harmonization/Good Clinical 
Practice guidelines. Written informed consent was obtained 
from all subjects before participation.

Patient Population
Outpatients aged 18–70 years who met DSM-IV criteria 

for bipolar I or II disorder and were experiencing a major 
depressive episode were eligible for inclusion in the study. 
The diagnosis was confirmed with the Mini-International 
Neuropsychiatric Interview.33 Patients who had both a 
Montgomery-Åsberg Depression Rating Scale (MADRS)34 
total score of ≥ 20 and a Young Mania Rating Scale (YMRS)35 
score of < 12 at baseline were eligible for randomization. 
Subjects were eligible if they had never been treated with 
a mood stabilizer (adequate dose and duration required); 
patients who previously were prescribed antipsychotics 
as hypnotics were allowed. Randomization took place in 
a ratio of 1:1 after stratification for type I versus type II.  
Subjects who were at significant risk for suicide were exclud-
ed from participation at the discretion of the investigator. 
Those with medically unstable conditions; alcohol, cocaine, 
or cannabis dependence within the past 3 months; or co-
caine, hallucinogen, opiate, crystal methamphetamine, or  
3,4-methylenedioxymethamphetamine (MMDA) abuse 
within 3 months of study entry were also excluded.

The vast majority of study participants (47 subjects) had 
been previously treated with an antidepressant: 9 had re-
ceived benzodiazepines, 3 had received mood stabilizers of 
inadequate dose and duration (2 lamotrigine, 1 lithium), 5 
had received antipsychotics of inadequate dose and dura-
tion (3 olanzapine, 2 quetiapine), and 2 had received other 
sedative hypnotics.

The mean ± SD age at onset of depressive symptoms was 
16.9 ± 10.5 years. The mean ± SD number of depressive epi-
sodes in the 12 months prior to study entry was 6.6 ± 12.2 and, 
for hypomanic/manic episodes, was 3.8 ± 3.9. The mean ± SD 
duration of the index episode of depression at the time of 
study entry was 74.1 ± 78.2 days.

Study Medication
Participants were randomly assigned to receive either the 

extended-release preparation of divalproex sodium (here-
after referred to as “divalproex” throughout the article) or 
identically appearing placebo tablets. Tablets were available 
in 250-mg and 500-mg strengths to allow for gradual titra-
tion and flexible dosing. For patients whose weight was ≤ 90 
kg, divalproex or placebo was dosed at bedtime—500 mg on 
day 1; 1,000 mg on day 2; and 1,500 mg on days 3 to 7. For 
patients whose weight was > 90 kg, they were also given 500 
mg on day 1; 1,000 mg on day 2; and 1,500 mg on day 3, but 
they were then increased to 2,000 mg on days 4 to 7. After 
day 7, further adjustments were made for individual patients, 
targeting a blood level of ≥ 50 μg/mL. During the trial, rou-
tine laboratory monitoring was performed and trough levels 
of valproate were obtained on days 8 and 22, at the end-of-
study visit, and as clinically necessary. The unblinded medical 
monitor was allowed to reduce or increase the dose of study 
medication to maintain blood levels of valproate at 50–100 
μg/mL. The blinded treating psychiatrist was permitted to re-
duce the dose of study medication by 250 mg because of side 
effects without consulting the unblinded medical monitor.

No restriction was placed on the use of nonpsychiatric 
concurrent medications within the study (with the exception 
of over-the-counter diet pills or weight-loss medications). 
The concomitant use of lorazepam was allowed up to 2 mg/d 
for the first 5 days and up to 1 mg/d for the remainder of the 
study for treatment of anxiety, agitation, or insomnia. The 
concomitant use of zolpidem 5 mg for insomnia was permit-
ted throughout the entire study.

Efficacy Assessments
Subjects were assessed weekly during this 6-week tri-

al. Symptom severity was assessed at each visit using the 
MADRS,34 the YMRS,35 the Clinical Global Impressions-
 Bipolar (CGI-BP) Severity of Illness scores,36 and the 
Hamilton Anxiety Rating Scale (HARS).37

Safety Assessments
A physical exam and laboratory monitoring (including 

a comprehensive metabolic profile, including liver function 
tests, and beta-human chorionic gonadotropin [β-hCG] 
test) were completed at baseline and end of study. Safety and 
tolerability were evaluated by assessing the incidence and 
severity of spontaneously reported adverse events at every 
visit. Clinical laboratory monitoring, vital sign monitoring 
(at 4 time points), and weight monitoring (at each visit) were 
also performed.

Subjects could be withdrawn from the study due to lack 
of efficacy for any of the following reasons: (1) nonresponse 
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to study medication—at the discretion of the blinded  
investigator, (2) suicidal ideation—at the discretion of the 
blinded investigator—or a score of 4 on the suicide item of 
the MADRS, (3) worsening of symptoms as reflected by an 
increase of 1 point on the CGI-BP, or (4) a MADRS total 
score ≥ 35 for more than 2 weeks. Treatment-emergent hypo-
mania or mania was defined by at least 1 YMRS total score 
of 12 or more at any time during the study.35

Statistical Analysis
Primary and secondary efficacy analyses were performed 

on the intent-to-treat population, which included all ran-
domly assigned subjects who took at least 1 dose of study 
medication and had at least 1 postbaseline efficacy assess-
ment. The primary efficacy analysis of change from baseline 
to endpoint in MADRS total score tested the superiority of 
divalproex in the intent-to-treat group (patients with bipolar 
I or II disorder) with a mixed-effects analysis of covariance. 
Analyses involving the comparison of treatment groups uti-
lized the last-observation-carried-forward (LOCF) procedure 
to account for missing values. Site, study week, and bipolar 
subtype were treated as factors in the mixed-effects models. 
Covariates included the baseline value of the appropriate 
measure, gender, and subject’s age at time of consent. Post 
hoc analyses included a Cohen d to estimate effect size.

Secondary efficacy analyses included a comparison of the 
proportion of patients achieving response (defined as a 50% 
decrease in baseline rating on the MADRS and/or a CGI-BP 
depression score of ≤ 2 (at least much or very much improved) 
and remission (defined as a MADRS score < 10). Time-to-
 response and time-to-remission analyses were also conducted 

using Kaplan-Meier survival analysis and Cox regression to 
examine other covariates of survival time. Other measures 
of secondary efficacy included change-from-baseline analy-
ses on the CGI-BP (depression and overall) and the HARS. 
Post hoc analyses were also conducted to estimate effect size, 
which included the number needed to treat.38

RESULTS

Patients and Disposition
A total of 68 patients were screened, and 54 subjects with 

bipolar I (n = 20) or bipolar II (n = 34) disorder were ran-
domly assigned to receive divalproex (n = 26) or placebo 
(n = 28). The mean dose of divalproex was 1,606 mg/d 
(SD = 44 mg/d; range = 1,000–2,000 mg/d). Valproate levels 
were obtained at day 8, day 22, and at the end-of-study visit. 
The mean of these 3 levels was 82 μg/mL (range = 29–143  
μg/mL). A total of 3 patients had valproate blood levels of 
< 50 μg/mL, including 37 μg/mL at day 8; 46 μg/mL at day 
22; and 29 μg/mL at study endpoint.

The divalproex and placebo groups did not differ on any 
demographic or baseline disease characteristics (Table 1). 
The subjects’ mean age was 39 years (SD = 12.5 years), and 
57% of subjects (31 of 54) were female. The mean MADRS 
total score at baseline was 28.9 (SD = 4.9), suggestive of 
high-moderate symptom severity at study entry.39 About 
two-thirds of subjects in this study met DSM-IV criteria 
for a rapid-cycling presentation at study entry. Traditional 
antidepressants had been previously prescribed to 92% of 
subjects (24 of 26) randomly assigned to divalproex and 82% 
of those (23 of 28) assigned to placebo.

Thirteen patients completed each arm of the study. The 
most common reason for study withdrawal was some mani-
festation of lack of efficacy (divalproex, n = 9; placebo, n = 8). 
Two patients dropped out of the divalproex arm and none 
dropped out of the placebo arm due to side effects. One  
patient dropped out of the divalproex arm and 7 dropped out 
of the placebo arm due to poor visit adherence or withdrawn 
consent. See Figure 1 for additional detail.

Thirty-eight percent of those in the divalproex arm (10 
of 26) received at least 1 prescription for lorazepam during 
study participation compared to 21% for the placebo arm  
(6 of 28). Zolpidem use was 7.7% in the divalproex arm (2 of 
26) and 3.6% in the placebo arm (1 of 28).

Primary Efficacy Measure
Montgomery-Åsberg Depression Rating Scale. Mean 

baseline MADRS scores were 29.0 (SD = 5.1) and 28.7 
(SD = 4.8) in the divalproex and placebo groups, respectively. 
Those patients randomly assigned to divalproex exhibited 
significantly greater mean improvement in the MADRS total 
scores compared with the placebo group at weeks 3, 4, 5, and 
6 in the intent-to-treat group of patients with bipolar I or II 
depression (P = .03) (Figure 2). The mean change in MADRS 
total score for divalproex over placebo from baseline to last 
assessment was 4.32, yielding a Cohen d effect size of 0.7. 
This effect was due primarily to the subgroup of patients 

Table 1. Baseline Demographic and Clinical Characteristics by 
Treatment Arma

Characteristic

Divalproex ER 
(n = 26),  

n (%)

Placebo 
(n = 28),  

n (%)

Overall 
(N = 54),  

n (%)
Sex

Male 11 (42.3) 12 (42.9) 23 (42.6)
Female 15 (57.7) 16 (57.1) 31 (57.4)

Race
White 20 (76.9) 22 (78.6) 42 (77.8)
African American 3 (11.5) 6 (21.4) 9 (16.7)
Asian/Pacific Islander 2 (7.7) 0 (0) 2 (3.7)
Hispanic/Latino 1 (3.8) 0 (0) 1 (1.9)

DSM-IV diagnosis
Bipolar I disorder 10 (38.5) 10 (35.7) 20 (37.0)
Bipolar II disorder 16 (61.5) 18 (64.3) 34 (63.0)

DSM-IV rapid cycling 18 (69.2) 18 (64.3) 36 (66.7)
Mean (SD) Mean (SD) Mean (SD)

Age, y 39.7 (10.3) 38.8 (14.4) 39.2 (12.5)
MADRS score 29.0 (5.1) 28.7 (4.8) 28.9 (4.9)
YMRS score 5.7 (4.1) 5.6 (3.5) 5.7 (3.8)
HARS score 14.1 (5.3) 15.4 (7.8) 14.8 (6.7)
CGI-BP score

Mania 1.2 (0.4) 1.1 (0.4) 1.2 (0.4)
Depression 4.2 (0.6) 4.2 (0.7) 4.2 (0.6)
Overall 4.2 (0.6) 4.1 (0.7) 4.2 (0.6)

aNo significant differences between treatment arms.
Abbreviations: CGI-BP = Clinical Global Impressions-Bipolar Severity 

of Illness scale, ER = extended release, HARS = Hamilton Anxiety 
Rating Scale, MADRS = Montgomery-Åsberg Depression Rating Scale, 
YMRS = Young Mania Rating Scale.
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with bipolar I disorder (divalproex, n = 10; placebo, n = 10), 
with separation at weeks 1, 3, 5, and 6. Subgroup analysis of 
those with bipolar II disorder (divalproex, n = 16; placebo, 
n = 18) indicated that treatment groups did not separate at 
any time point (see Figure 2A, 2B, and 2C).

Secondary Outcome Measures
In the divalproex group, 10 of the 26 patients (38.5%) 

met responder criteria at the last observation compared to 
3 of the 28 patients (10.7%) treated with placebo (P = .017). 
For remission, 6 of the 26 patients (23.1%) treated with  
divalproex met criteria at the last observation compared to  
3 of the 28 patients (10.7%) treated with placebo (P = .208).

The mean number of days to response for divalproex  
patients (38.1 [SD = 2.6]) compared to placebo patients (20.4 
[SD = 0.5]) was not different across treatment groups. The 
mean number of days to remission for divalproex patients 
was 38.3 (SD = 1.7) compared to 40.6 (SD = 1.4) for placebo 
patients (not significant).

Other measures of secondary efficacy included change-
from-baseline analyses on the CGI-BP Severity of Illness 
scores and the HARS. The treatment groups did not differ 
on any of these secondary outcomes (Table 2).

The number needed to treat with divalproex to achieve 
a response in 6 weeks was 3.6 individuals, while the num-
ber needed to treat with divalproex to achieve a remission in  
6 weeks was 8.1 individuals.

Safety
Subjects receiving divalproex, compared with those  

receiving placebo, reported, respectively, increased nausea 

(34.6% [9 of 26] vs 14.3% [4 of 28]), increased 
appetite (15.4% [4 of 26] vs 7.1% [2 of 28]), 
diarrhea (11.5% [3 of 26] vs 7.1% [2 of 28]), 
fatigue (11.5% [3 of 26] vs 10.7% [3 of 28]), dry 
mouth (11.5% [3 of 26] vs 3.6% [1 of 28]), and 
stomach cramps (11.5% [3 of 26] vs 0% [0 of 
28]), but these findings were not statistically 
different based on a Fisher exact test. Two sub-
jects in the divalproex group withdrew from the 
study due to side effects (1 each due to nausea 
and flatulence).

Mean baseline YMRS total scores were 5.7 
(SD = 4.1) for the divalproex group versus 5.6 
(SD = 3.5) for the placebo group. Six patients 
receiving placebo met criteria for treatment-
emergent hypomania/mania, as defined by a 
YMRS total score of ≥ 12 (total YMRS scores: 
12, 12, 13, 14, 15, 16), and 8 patients did so while 
being treated with divalproex (total YMRS 
scores: 12, 13, 14, 15, 15, 17, 17, 20). Of these, 
4 patients withdrew from the study due to lack 
of efficacy associated with treatment-emergent 
hypomania/mania (2 from the placebo group 
with YMRS scores of 14 and 16—and 2 from 
the divalproex group with YMRS scores of 15 
and 17).

At baseline, body weight was obtained for 11 of 26 patients 
randomly assigned to divalproex (mean = 209.8 lb) and 15 of 
28 patients randomly assigned to placebo (mean = 182.5 lb). 
Using end-of-study observations, patients assigned to dival-
proex gained 4.9 lb as compared to −0.5 lb for placebo, which 
was not statistically significant using a 2-sample t test. No 
patients in this study exhibited clinically significant weight 
gain (a 7% increase in body weight), and none dropped out 
of the study due to the adverse event of weight gain.

DISCUSSION

This is the first randomized, parallel-group, placebo-
controlled trial to evaluate the short-term efficacy of 
the extended-release preparation of divalproex in mood 
stabilizer– naive patients with bipolar I or II depression. To 
our knowledge, this is also the largest controlled study to 
assess the efficacy and safety of divalproex in any group of 
patients with bipolar I or II depression—and one of few stud-
ies to examine the antidepressant effect of divalproex in a 
predominantly rapid-cycling patient population.

Patients in the divalproex group demonstrated signifi-
cant improvement in MADRS total scores compared with 
patients in the placebo group from week 3 through the end 
of the study. The magnitude of the clinical effect was at the 
upper limits of moderate in size as reflected by a Cohen d 
effect size of 0.7. The proportion of patients meeting a priori 
response criteria in the group taking divalproex was 38.5% 
versus 10.7% for the placebo group, which led to a number 
needed to treat of 3.6 individuals. The proportions of pa-
tients meeting remission criteria were 23.1% for divalproex 

Figure 1. CONSORT Diagram

Abbreviations: CONSORT = Consolidated Standards of Reporting Trials, ER = extended 
release, MADRS = Montgomery-Åsberg Depression Rating Scale.

68 Patients screened 

54 Patients randomly assigned 

Lost to follow-up (n = 7)
Lack of transportation (n = 1)
Withdrew consent (n = 4)
Euthymic at screening/baseline (n = 1)
No baseline MADRS (n = 1) 

Divalproex ER
(n = 26) 

13 Patients
completed study

13 Patients
completed study

Completers (n = 13) 
Dropouts due to lack of efficacy (n = 7) 

(2 due to treatment-emergent hypomania) 
Dropouts due to suicidality (n = 2) 
Dropouts due to side effects (n = 2) 
Dropouts due to poor medication 

adherence (n = 1) 
Dropouts due to poor visit adherence (n = 1) 
Dropouts due to withdrawn consent (n = 0)

Completers (n = 13) 
Dropouts due to lack of efficacy (n = 8) 

(2 due to treatment-emergent hypomania) 
Dropouts due to suicidality (n = 0) 
Dropouts due to side effects (n = 0) 
Dropouts due to poor medication 

adherence (n = 0) 
Dropouts due to poor visit adherence (n = 3) 
Dropouts due to withdrawn consent (n = 4)

Placebo
(n = 28)
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versus 10.7% for placebo, which led to a number needed to 
treat of 8.1 individuals. The number needed to treat repre-
sents the number of patients who need to be treated with 
divalproex for 1 additional patient to achieve a response or 
remission. With the exception of response rates, all a priori–
defined secondary outcome measures revealed no significant 
findings. Nausea, increased appetite, diarrhea, dry mouth, 
and cramps were the most common side effects.

These data suggest that divalproex is efficacious and 
reasonably well tolerated in the short-term management of 
mood stabilizer–naive patients with bipolar depression and 
that confirmatory studies are indicated. These data suggest 

that the acute efficacy of divalproex may have particular 
contribution to the short-term care of patients with mood 
stabilizer–naive bipolar I disorder and, possibly, for those 
with bipolar I disorder and a rapid-cycling specifier. These 
findings complement the existing pharmacotherapy available 
to this patient population, as lamotrigine monotherapy is ef-
fective for those with rapid-cycling bipolar II disorder, but 
not bipolar I disorder, over 6 months of monotherapy.40 These 
findings are also consistent with our 1990 prospective, natu-
ralistic study of the efficacy of divalproex in rapid-cycling 
bipolar disorder.41

Consistent with previously published reports, the majority 
of subjects in this trial had been either incorrectly diagnosed 
as having recurrent major depression and treated with an 
antidepressant or previously diagnosed as having bipolar 
disorder and treated only with a traditional antidepressant. 
Notable among these reports is the work by Baldessarini 
and colleagues,42 who recently reported that antidepressant 
use was twice as common as the use of mood stabilizers for 
treatment of bipolar disorder after proper diagnosis, based on 
US national MarketScan research databases.42 In addition to 
the prior history of unsuccessful treatment with antidepres-
sants, the mean age at onset, the mean duration of depressive 
episodes, and other natural history data characterizing 
this patient population are also consistent with previously  
reported bipolar depression studies, suggesting these findings 
are generalizable.

The apparently low placebo response rate in this study 
is entirely consistent with most,30,31,43,44 but not all,29 pub-
lished placebo response rates in small investigator-initiated 
bipolar depression studies. Differences in improvement on 
the MADRS for both divalproex and placebo in patients 
with bipolar I compared to bipolar II disorder were quite 
noteworthy. Not only was improvement on placebo treat-
ment in subjects with bipolar I versus bipolar II disorder 
much smaller (least-squares [LS] mean = −2.47 [SE = 2.38] 
vs LS mean = −7.70 [SE = 1.64], respectively), but also im-
provement on divalproex treatment was remarkably greater 
for bipolar I compared to bipolar II disorder. In fact, those 
with bipolar II disorder actually worsened slightly (bipolar 
I: LS mean = −11.02 [SE = 3.47], P = .007 versus bipolar II: LS 
mean = 0.58 [SE = 2.23], P = .80), which is unusual in bipolar 
depression treatment trials. The primary efficacy outcome 
in this study was almost entirely driven by separation from 
placebo in those subjects with bipolar I disorder. The in-
terpretation of the mean number of days to response in the 
intent-to-treat cohort was also complicated by low placebo 
response rates in subjects with bipolar I disorder and high 
placebo response rates in patients with bipolar II disorder.

The current study adds to a growing body of literature 
regarding the acute efficacy of divalproex in bipolar depres-
sion. It was the early pilot data published by Winsberg and 
colleagues32 that prompted the most unique design feature of 
our randomized controlled trial, limiting enrollment to mood 
stabilizer–naive patients. However, that study32 included only 
19 subjects in the depressed phase of bipolar II disorder and 
utilized an open design. We improved the methodology by 

Figure 2. Weekly Change in Montgomery-Åsberg Depression 
Rating Scale From Baseline Using Last Observation Carried 
Forward

aTotal sample: *P = .05, **P = .01, ***P = .03, ****P = .04.
bBipolar I group: *P = .003, **P = .05, ***P = .01, ****P = .02.
cBipolar II group: no significance at any time point.
Abbreviation: ER = extended release.
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utilizing randomized controlled design, and we enrolled  
almost twice the number of patients diagnosed with bipolar 
II disorder. We demonstrated that the effectiveness of dival-
proex in acute treatment of bipolar depression was limited 
to those with bipolar I disorder, with no separation between 
divalproex and placebo in those with bipolar II disorder. Fur-
ther work is needed to reconcile these disparate findings.

In the earliest of double-blind placebo-controlled studies 
of divalproex in acute bipolar I or II depression, Sachs and 
colleagues29 randomly assigned 43 outpatients with bipo-
lar I or II depression to divalproex or placebo over 8 weeks 
in a 4-site study. Although the divalproex group revealed 
no significant differences in the primary efficacy analysis, 
change from baseline on the Hamilton Depression Rating 
Scale, patients assigned to divalproex did demonstrate sig-
nificant improvement at weeks 2, 4, and 5 of the 8 weeks. In 
addition, the responder analysis showed a numerical supe-
riority for divalproex over placebo (43% vs 27%) but did not 
achieve statistical significance.29 In contrast to this earlier 
study, our dosing schedule resulted in a mean divalproex 
dose of 1,606 mg/d, 215 mg/d higher than that attained in 
the Sachs study.

In a small trial30 of 25 outpatients with bipolar I de-
pression, divalproex was superior to placebo in reducing 
symptoms of both anxiety and depression. The dosing em-
ployed in this study30 resulted in similar mean blood levels to 
those achieved in the current trial. In our study, as in that of 
Ghaemi and colleagues,31 we did not observe a comparable 
decrease in anxiety symptom scores. Subjects in our study 
presented with clinically significant levels of anxiety (mean 
HARS score ≥ 14), and anxiety was reduced to levels below 
that threshold during the 6-week treatment period. Further 
work to understand the anxiolytic benefits of divalproex in 
this patient population would be helpful.

Although the findings of our study make 
a unique contribution to the literature, 
there are methodological considerations 
that limit the generalizability of these 
findings. First, the exclusion of patients 
meeting criteria for substance abuse or 
dependence limits the relevance of these 
data substantially. Second, 67% of subjects 
in our study presented with a recent history 
of rapid cycling, which further limits gen-
eralizability. Third, and most important, 
studies that limit enrollment to a small 
number of clinical sites have a substantial 
likelihood of generating biased results and 
require large-scale replication.

Given the severity and persistence of 
depressive symptoms experienced by pa-
tients with bipolar I or II depression, there 
continues to be an urgent, unmet need for 
more effective treatments that successfully 
target the depressed phase of the disorder. 
The current study adds to a small body of 
randomized controlled trials that suggest 

the benefit of divalproex for this population, in particular 
those with bipolar I rapid-cycling presentations.

Drug names: aripiprazole (Abilify), divalproex (Depakote and  
others), fluoxetine (Prozac and others), lamotrigine (Lamictal and  
others), lithium (Lithobid and others), lorazepam (Ativan and others), 
olanzapine (Zyprexa), quetiapine (Seroquel), ziprasidone (Geodon),  
zolpidem (Ambien, Zolpimist, and others).
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Table 2. Least-Squares Mean Change From Baseline in Primary and Secondary 
Outcome Measures in the Intent-to-Treat Population Utilizing Last Observation 
Carried Forward (N = 54)

Measure and  
Treatment Arm n

Baseline Score, 
Mean (SE)

Change in Score at End 
of Treatment Phase,  

LS Mean (SE)

Comparison  
With Placebo

LS Mean (SE) P Value
MADRS, bipolar I and II

Divalproex 26 29.04 (1.01) −9.64 (1.49) −4.32 (1.92) .03
Placebo 28 28.68 (0.92) −5.32 (1.40)

MADRS, bipolar I
Divalproex 10 28.70 (1.34) −13.49 (2.92) −11.02 (3.47) .007
Placebo 10 28.20 (1.29) −2.47 (2.38)

MADRS, bipolar II
Divalproex 16 29.25 (1.44) −7.12 (1.54) 0.58 (2.23) .80
Placebo 18 28.94 (1.25) −7.70 (1.64)

HARS
Divalproex 26 14.12 (1.04) −3.71 (0.87) −1.54 (1.07) .16
Placebo 28 15.36 (1.48) −2.17 (0.79)

CGI-BP, depression
Divalproex 26 4.24 (0.12) −0.42 (0.24) −0.07 (0.23) .77
Placebo 28 4.19 (0.13) −0.35 (0.20)

CGI-BP, overall
Divalproex 26 4.20 (0.13) −0.48 (0.21) −0.14 (0.22) .53
Placebo 28 4.15 (0.13) −0.34 (0.18)

Abbreviations: CGI-BP = Clinical Global Impressions-Bipolar Severity of Illness scale, 
HARS = Hamilton Anxiety Rating Scale, LS = least squares, MADRS = Montgomery-Åsberg 
Depression Rating Scale.
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