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Demographic Variables, Design Characteristics, and Effect Sizes 
of Randomized, Placebo-Controlled, Monotherapy Trials of Major 
Depressive Disorder and Bipolar Depression
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ABSTRACT
Objective: The aim of this work is to compare the efficacy of 
pharmacologic agents for the treatment of major depressive 
disorder (MDD) and bipolar depression.

Data Sources: MEDLINE/PubMed databases were searched 
for studies published in English between January 1980 and 
September 2014 by cross-referencing the search term placebo with 
each of the antidepressant agents identified and with bipolar. The 
search was supplemented by manual bibliography review.

Study Selection: We selected double-blind, randomized, 
placebo-controlled trials of antidepressant monotherapies for 
the treatment of MDD and of oral drug monotherapies for the 
treatment of bipolar depression. 196 trials in MDD and 19 trials in 
bipolar depression were found eligible for inclusion in our analysis.

Data Extraction: Data were extracted by one of the authors and 
checked for accuracy by a second one. Data extracted included 
year of publication, number of patients randomized, probability of 
receiving placebo, duration of the trial, baseline symptom severity, 
dosing schedule, study completion rates, and clinical response 
rates.

Results: Response rates for drug versus placebo in trials of MDD 
and bipolar depression were 52.7% versus 37.5% and 54.7% versus 
40.5%, respectively. The random-effects meta-analysis indicated 
that drug therapy was more effective than placebo in both MDD 
(risk ratio for response = 1.373; P < .001) and bipolar depression 
(risk ratio = 1.257; P < .001) trials. The meta-regression analysis 
suggested a statistically significant difference in the risk ratio of 
responding to drug versus placebo between MDD and bipolar 
depression trials in favor of MDD (P = .008).

Conclusions: Although a statistically significantly greater 
treatment effect size was noted in MDD relative to bipolar 
depression studies, the absolute magnitude of the difference 
was numerically small. Therefore, the present study suggests no 
clinically significant differences in the overall short-term efficacy of 
pharmacologic monotherapies for MDD and bipolar depression.
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Major depressive episodes (whether unipolar or 
bipolar) contribute to a significant illness burden 

in developing and developed nations. Major depressive 
disorder (MDD) is a highly prevalent and potentially 
debilitating illness, associated with significant disability, 
morbidity, and mortality, while, in bipolar disorder, major 
depressive episodes often contribute the majority of burden 
with respect to functional impairment, morbidity, mortality, 
and patient suffering.1–5 Pharmacologic agents represent the 
mainstay of treatment for both MDD and bipolar depression. 
However, the treatment of bipolar depression remains 
one of the most challenging problems in modern clinical 
psychopharmacology. A meta-analysis6 of randomized 
double-blind trials found that, of 8 medications studied, only 
olanzapine, quetiapine, and the combination of olanzapine 
and fluoxetine demonstrated higher remission rates than 
placebo in bipolar depression. More recently, lurasidone has 
also shown efficacy relative to placebo.7 Similarly, in a more 
recent meta-analysis8 of placebo-controlled monotherapy 
trials of various nonantidepressants agents for acute bipolar 
depression, the authors concluded that findings with 
olanzapine-fluoxetine, lurasidone, and quetiapine were 
encouraging, while lithium required adequate testing. On the 
other hand, despite the common use of antidepressants in the 
clinical management of bipolar depression, the controlled 
evidence of their efficacy is inconclusive, and the discussion 
of their effectiveness in bipolar depression is still ongoing 
and controversial. For example, a recent meta-analysis9 
found no significant difference between antidepressants and 
placebo in the treatment of bipolar depression.

Double-blind, randomized, placebo-controlled clinical 
trials are considered the “gold standard” for the development of 
novel pharmacotherapies in mood disorders. Unfortunately, 
in both MDD and bipolar depression, medications often fail 
to separate statistically from placebo in terms of efficacy, 
with substantial and highly variable placebo response rates 
rendering many studies uninformative. In addition, the 
substantial variability in placebo response rates across clinical 
trials in major depression poses a challenge with respect to 
comparing the efficacy of different treatments across studies. 
Over the past several years, however, a number of studies10 
have been published that have improved our ability to 
predict placebo response rates as well as treatment effect size 
as a function of study design and/or patient characteristics. 
Our group, for instance, has published 2 separate meta-
analyses examining predictors of placebo response and 
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■■ Major depressive episodes (whether unipolar or bipolar) 
are highly prevalent and associated with significant 
disability, morbidity, and mortality.

■■ Studies comparing the efficacy of pharmacologic 
treatments for major depressive disorder and bipolar 
depression are lacking.

■■ Our study suggests that there are no clinically significant 
differences in the overall short-term efficacy of 
pharmacologic monotherapies for major depressive 
disorder and bipolar depression.

drug-placebo differences in efficacy in both MDD11 and 
bipolar depression.12 While certain variables were found to 
hold predictive value in MDD or bipolar depression alone, 
the probability of receiving placebo as well as baseline illness 
severity predicted effect size in both bipolar depression and 
MDD trials. While a number of meta-analyses have sought 
to quantify the efficacy of pharmacologic agents in MDD11 
and bipolar depression,6 analyses comparing the efficacy 
of these 2 treatment groups have not been conducted to 
date. The purpose of this work is to compare the efficacy of 
pharmacologic agents for bipolar depression versus MDD 
with the use of a meta-regression technique. To account for 
across-study variability, we controlled for the probability of 
receiving placebo as well as baseline illness severity, since 
these are the 2 variables found to predict treatment effect 
size in MDD and bipolar depression.

METHODS

Data Sources and Search Strategy
We sought to identify double-blind, randomized, placebo-

controlled trials of (1) antidepressants used as monotherapy 
for the treatment of MDD and (2) oral drugs used as 
monotherapy (ie, not in conjunction with agents with known 
antimanic or antidepressant properties) for the treatment of 
bipolar depression for possible inclusion in the meta-analysis. 
As antidepressants, we defined pharmacologic agents that 
have or had, at one point, received a letter of approval by the 
US, Canadian, Japanese, Australian, or EU drug regulatory 
agencies for the treatment of MDD. Eligible studies were 
first identified by searching PubMed, cross-referencing the 
search term placebo with each of the antidepressant agents 
as defined above, then cross-referencing the search term 
placebo with bipolar. The search was limited to articles that 
were published between January 1, 1980, and September 
1, 2014 (inclusive). The year 1980 was used as a cutoff in 
order to decrease diagnostic variability, since the DSM-III 
was introduced in 1980.13 To expand our database, we then 
reviewed the reference list of all studies identified with 
PubMed/MEDLINE. The final inclusion of articles was 
determined by consensus between the authors.

Study Selection
We selected randomized, double-blind, placebo-

controlled trials that met all of the following criteria: the 

studies (1) defined MDD and bipolar depression according 
to the Diagnostic and Statistical Manual of Mental Disorders 
(Third Edition,13 Third Edition-Revised,14 Fourth Edition,15 
or Fifth Edition16) research diagnostic criteria,17 or Feighner 
Diagnostic Criteria18; (2) had a minimum duration of 4 
weeks of double-blind treatment; (3) focused on the use 
of drugs in their oral formulation; (4) presented entirely 
original (not previously published) data; (5) focused on the 
treatment of adult patients; (6) did not exclusively focus on 
the treatment of patients with comorbid alcohol or substance 
use disorders, patients with a specific comorbid medical 
illness, or patients with other affective disorders, including 
MDD with psychotic features, dysthymic disorder, neurotic 
depression, minor depression, hypomania, or mania; and (7) 
involved the use of the Hamilton Depression Rating Scale 
(HDRS),19 the Montgomery-Asberg Depression Rating 
Scale (MADRS),20 or the Clinical Global Impressions-
Improvement scale21 as one of their outcome measures.

Data Extraction
Data were extracted by one of the authors and checked 

for accuracy by a second one. Data extracted included year 
of publication, number of patients randomized, probability 
of receiving placebo, duration of the trial, baseline symptom 
severity, dosing schedule, study completion rates, and 
clinical response rates. Clinical response was defined as 
a 50% or greater reduction in HDRS or MADRS scores, 
baseline to end point, or a CGI-I score < 3 at the final visit. 
For consistency, the HDRS was chosen over the MADRS or 
CGI when response rates from multiple scales were reported. 
For studies that reported only CGI-based response rates, 
the HDRS-based response rates were either obtained from 
the sponsor or imputed using the method of Walsh et al.22 
In cases where continuous (change in depression severity 
scores), but not dichotomous (response rates), outcomes 
were presented, and dichotomous outcomes could not be 
obtained from the study authors, we converted continuous 
outcomes to dichotomous outcomes using the method 
described in Iovieno et al.23 When the baseline severity 
was reported only with the MADRS, these scores were 
converted to HDRS-equivalent scores by multiplying with 
a factor of 0.7524, calculated based on data from the study 
by Carmody et al.24 For consistency, we used the intent-to-
treat (ITT)–based response rates or the modified ITT–based 
response rates (“efficacy sample”) in the present analysis. 
Whenever ITT-based response rates were not available in 
the publication and were not obtainable by the sponsor, we 
utilized response rates based on completers. The probability 
of receiving placebo was computed from the number of 
treatment arms and the randomization schedule of each trial. 
For example, a 2-arm trial with a 2:1 randomization favoring 
active treatment yields a 1 in 3 chance of receiving placebo.

Quantitative Data Synthesis
Random-effects meta-analysis was utilized to estimate 

the pooled risk ratio of responding to active treatment versus 
placebo in the monotherapy trials for MDD and bipolar 
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Figure 1. Flow Diagram: Trial Identification and Selection Process

Abbreviations: CGI = Clinical Global Impressions, HDRS = Hamilton Depression Rating Scale, MADRS = Montgomery-Asberg 
Depression Rating Scale, MDD = major depressive disorder, RCT = randomized controlled trial.

215 RCTs included in quantitative 
synthesis (meta- analysis)

10,392 Records identi�ed 
through database search

15 Additional records 
identi�ed through other sources

10,407 Records screened

9,922 Excluded
Duplicate reports, other topics, 
RCTs not on MDD or 
bipolar depression, reviews

485 Full-text articles assessed 
for eligibility + 1 poster

277 Excluded trials in antidepressant monotherapy for MDD
98 Presented data published elsewhere
25 Focused on children and/or adolescents with MDD
42 Focused on depressive disorders other than MDD 
      (ie, bipolar depression, dysthymia)
   1 Focused on treatment-resistant MDD
29 Focused on patients with MDD and 
      comorbid alcohol and/or drug use disorders
61 Focused on patients with MDD and comorbid 
      Axis III disorders
   3 Did not use an oral form of an antidepressant
   3 Shorter than 4 weeks in duration
   2 Did not employ the HDRS, MADRS, or CGI
13 Antidepressant and placebo response rates 
      could not be obtained

6 Excluded trials in drug monotherapy for bipolar depression
1 Focused on patients with cocaine use disorders
1 Focused on adolescents
1 Treatment assignment was not strati�ed by the 
    presence/absence of bipolar disorder
1 Did not employ a standard de�nition of 
    bipolar depression
1 Allowed for concomitant medications (lithium)
1 Duplicate report

196 RCTs of antidepressants 
as monotherapy for MDD 

19 RCTs of drugs as monotherapy 
for bipolar depression

depression. A meta-regression was used to compare the risk 
ratio of responding to the active drug versus placebo between 
MDD and bipolar depression trials. This meta-regression was 
first conducted without covariates. Subsequently, severity 
at baseline and the probability of being randomized to 
placebo were entered as covariates since they had previously 
been found to influence the risk ratio of clinical response 
following drug versus placebo therapy in both MDD11 and 
bipolar depression12 trials. All tests conducted were 2-tailed, 
with α set at the .05 level.

RESULTS

Initially, 10,392 abstracts were identified in PubMed/
MEDLINE. Of these, 9,922 were excluded (other topics, 
reviews, duplicate reports). Abstracts for the remaining 
470 clinical trials (either trials of antidepressants used 
as monotherapy for MDD or trials of medications used 
as monotherapy for bipolar depression) were obtained 
and reviewed. Fifteen additional articles were identified 
after reviewing the reference lists of the articles and 4 
large reviews and meta-analyses. Moreover, a poster of a 

monotherapy study in bipolar depression not yet published 
was identified at a large scientific meeting and included. Of 
the 485 potential articles (plus 1 poster), 283 were excluded 
for reasons listed in Figure 1.

A total of 202 articles and 1 poster were found eligible 
for inclusion in our pooled analysis (189 articles focusing 
on antidepressant monotherapy in MDD and 13 articles 
and 1 poster focusing on drug monotherapy in bipolar 
depression). One hundred eighty-four of the 189 articles on 
antidepressant monotherapy for MDD reported the results of 
a single trial, while 5 reported results of several (a total of 12) 
trials. Ten of the 13 articles on drug monotherapy for bipolar 
depression and the poster reported the results of a single 
trial, while 3 reported results of several (a total of 9) trials. 
The results of 1 of these trials were reported twice. Therefore, 
we pooled a total of 342 antidepressant versus placebo 
comparisons from 196 antidepressant monotherapy trials 
for MDD (56,133 patients randomized to an antidepressant 
[n = 35,751] versus placebo [n = 20,382]) and 28 drug versus 
placebo comparisons from 19 drug monotherapy trials for 
bipolar depression (7,191 patients randomized to an active 
treatment [n = 4,482] vs placebo [n = 2,709]) (Table 1). 
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Table 1. Characteristics of the Trials for MDD and for Bipolar 
Depression

Characteristic
MDD

(196 trials)
Bipolar Depression

(19 trials)
No. of drug-placebo comparisons 342 28
Year of publication, mean (± SD) 1998 (± 9 y) 2008 (± 3 y)
Sample size, mean ± SD, n 104 ± 63 158 ± 80
Duration, mean ± SD, wk 7.2 ± 2.8 7.4 ± 1.1
HDRS-17 score (severity at baseline), 

mean ± SD
22.0 ± 3.8 23.3 ± 1.4

Probability of receiving placebo, 
mean ± SD

0.35 ± 0.1 0.40 ± 0.1

Trials with probability of receiving 
placebo < 0.5, %

76.0 47.4

Fixed-dosing scheme, % 33.7 15.8
Drug Placebo Drug Placebo

Response rate, % 52.7 37.5 54.7 40.5
Completion rate, % 72.7 71.8 64.2 63.0
Abbreviations: HDRS-17 = 17-item Hamilton Depression Rating Scale, 

MDD = major depressive disorder.

Table 2. Characteristics of Placebo-Controlled, Randomized, 
Monotherapy Trials in Bipolar Depression

Study
Duration, 

wk Treatment Arm

Sample 
Size,

n
Calabrese et al,25 

1999
7 Lamotrigine (200 mg) 63

Lamotrigine (50 mg) 66
Placebo 66

Tohen et al,26 2003 8 Olanzapine (5–20 mg) 370
Placebo 377

Calabrese et al,27 
2005

8 Quetiapine (600 mg) 180
Quetiapine (300 mg) 181
Placebo 181

Thase et al,28 2006 8 Quetiapine (600 mg) 169
Quetiapine (300 mg) 172
Placebo 168

Ghaemi et al,29 2007 6 Divalproex XR (70–90 ng/dL) 9
Placebo 9

Calabrese et al,30 
2008 (4 trials)

10 Lamotrigine (100–400 mg) 103
Placebo 103

8 Lamotrigine (200 mg) 133
Placebo 124

8 Lamotrigine (200 mg) 111
Placebo 110

8 Lamotrigine (200 mg) 131
Placebo 128

Thase et al,31 2008  
(2 trials)

8 Aripiprazole (5–30 mg) 186
Placebo 188

8 Aripiprazole (5–0 mg) 187
Placebo 188

McElroy et al,32 2010 8 Quetiapine (600 mg) 232
Quetiapine (300 mg) 229
Paroxetine (20 mg) 118
Placebo 121

Suppes et al,33 2010 8 Quetiapine XR (300 mg) 139
Placebo 138

Young et al,34 2010 8 Quetiapine (600 mg) 205
Quetiapine (300 mg) 200
Lithium (600–1800 mg) 102
Placebo 95

Muzina et al,35 2011 6 Divalproex (1–2 g) 26
Placebo 28

Tohen et al,36 2012 6 Olanzapine (5–20 mg) 343
Placebo 171

Loebel et al,37 2013 6 Lurasidone (80–120 mg) 162
Lurasidone (20–60 mg) 161
Placebo 162

Lombardo et al,38 
2012 (2 trials)

6 Ziprasidone (40–80 mg) 158
Ziprasidone (120–160 mg) 166
Placebo 162

6 Ziprasidone (40–160 mg) 180
Placebo 190

Abbreviation: XR = extended release.

Specific descriptions of the 19 bipolar depression trials are 
reported in Table 2.

The unadjusted meta-regression analysis suggested 
a statistically significant difference in the risk ratio of 
responding to active drug versus placebo between MDD 
and bipolar depression trials in favor of the former type 
(coefficient = −0.106, P = .008). Similarly, the adjusted 
meta-regression analysis suggested a statistically significant 
difference in the risk ratio of responding to active drug versus 
placebo between MDD and bipolar depression trials in favor 
of the former type (coefficient = −0.116, P = .005). Response 
rates for antidepressants versus placebo in clinical trials of 
MDD were 52.7% (18,862/35,751 patients) versus 37.5% 
(7,642/20,382 patients), respectively (Figure 2). Response 
rates for active treatment versus placebo in clinical trials of 
bipolar depression were 54.7% (2,559/4,680 patients) versus 
40.5% (1,116/2,754 patients), respectively (Figure 2). The 
result of the random-effects meta-analysis indicated that 
drug therapy resulted in statistically significantly higher 
response rates relative to placebo in both MDD trials (risk 
ratio = 1.373; 95% CI, 1.351–1.396; P < .001) and bipolar 
depression trials (risk ratio = 1.257; 95% CI, 1.185–1.335; 

P < .001). Statistically significant evidence for heterogeneity 
was found in the risk ratio for response to active drug versus 
placebo in both MDD trials (Q341 = 693.827, P < .001) and 
bipolar depression trials (Q27 = 45.263, P = .010). The number 
needed to treat (NNT) was approximately 7 in both MDD 
trials and bipolar depression trials.

DISCUSSION

The present meta-regression is the first to compare the 
effect size seen during the acute phase of pharmacotherapy 

Figure 2. Response Rates in Randomized Controlled Trials of 
Major Depressive Disorder (MDD) Versus Bipolar Depression

*P < .001.
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for MDD and bipolar depression. Interestingly enough, even 
though a statistically significantly greater treatment effect 
size was noted in MDD than in bipolar depression studies 
(risk difference for response of 15.2% vs 14.2%), the absolute 
magnitude of the difference (1%) is, numerically, small 
and clinically insignificant. In fact, the NNT for response 
for pharmacotherapies administered as monotherapy 
versus placebo in MDD and bipolar depression was 
approximately 7—clearly below the threshold of 10, which 
is considered the threshold for clinical significance. This 
finding probably reflects the lack of major differences in 
study characteristics found to predict effect size both in 
MDD and in bipolar depression placebo-controlled trials 
(ie, baseline illness severity and the probability of receiving 
placebo). The present finding is of great importance for 
clinical practice, since it confirms that, at least with respect 
to short-term treatment efficacy, patients who present with 
either bipolar depression or MDD have equal chances of 
experiencing significant improvement during the course 
of treatment. Thus, with respect to short-term treatment 
outcome, neither of the 2 types of major mood disorders 
confers a particularly worse prognosis—often a concern of 
patients when first receiving a diagnosis of major depressive 
disorder.

Several limitations should be taken into account when 
taking the present findings into consideration. First, it 
is important to keep in mind that the majority of studies 
focusing on the pharmacotherapy of bipolar depression 
involves the enrollment of patients with type bipolar I 
disorder, making it difficult, at this point in time, to examine 
whether more subtle differences exist when comparing MDD 
with bipolar I versus bipolar II disorder. Second, as can be 
seen in Table 1, the overall adherence of patients with MDD 
versus bipolar depression in their respective clinical trials 
differs. It is possible that differences in efficacy would have 
been observed were adherence rates more similar between 
the 2 types of patient populations. Furthermore, whether 
long-term differences in efficacy exist cannot be examined 
using the present dataset. Future studies will be needed to 
address these and other important clinical questions.

In summary, the present study does not suggest any 
clinically significant differences in the overall short-term 
efficacy of pharmacologic monotherapies for MDD and 
bipolar depression. Upon receiving a first lifetime diagnosis 
of major depression, patients should be informed that the 
type of illness—whether unipolar or bipolar—does not seem 
to influence acute efficacy. Whether longer-term differences 
in efficacy exist should be examined in separate studies.
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