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English-language literature cited in MEDLINE from January, 1980 to October 30, 2014 was searched by using 
terms of antipsychotic, generic and brand names of atypical antipsychotics, “bipolar depression/bipolar disorder”, 
“placebo”, and “trial”. The parameters of response (≥50% improvement on MADRS, Montgomery-Asberg 
Depression Rating Scale total score), remission (either ≤12 or 8 on MADRS total score at endpoint), discontinuation 
due to adverse events (DAEs), somnolence, ≥7% weight gain, overall extrapyramidal side-effects (EPSs), and 
akathisia, were extracted from originally published primary outcome papers. The number needed to treat to benefi t 
(NNT) for response and remission or harm (NNH) for DAEs or other side effects relative to placebo were estimated 
and presented with the estimate and 95% confidence interval. Olanzapine monotherapy, olanzapine-fluoxetine 
combination (OFC), quetiapine-IR monotherapy, quetiapine-XR monotherapy, lurasidone monotherapy, and 
lurasidone adjunctive therapy were superior to placebo with NNTs for responses of 11–12, 4, 7-8, 4, 4–5, and 7, 
and NNTs for remission of 11–12, 4, 5–11, 7, 6–7, and 6, respectively. There was no signifi cant difference between 
OFC and lamotrigine, and between aripiprazole or ziprasidone and placebo in response and remission. Olanzapine 
monotherapy, quetiapine-IR, quetiapine-XR, aripiprazole, and ziprasidone 120–160 mg/day had significantly 
increased risk for DAEs with NNHs of 24, 8–14, 9, 12, and 10, respectively. For somnolence, quetiapine-XR had the 
smallest NNH of 4. For ≥7% weight gain, olanzapine monotherapy and OFC had the smallest NNHs with both of 5. 
For akathisia, aripiprazole had the smallest NNH of 5. These fi ndings suggest that among the FDA-approved agents 
including OFC, quetiapine-IR and -XR, lurasidone monotherapy and adjunctive therapy to a mood stabilizer, 
the differences in the NNTs for response and remission are small, but the differences in NNHs for DAEs and 
common side-effects are large. Therefore, the selection of an FDA-approved atypical antipsychotic for bipolar 
depression should be based upon safety and tolerability. 
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·Review·

Introduction 

Patients with bipolar disorders spend more time in the 

depressive phase than in the manic/hypomanic phase[1, 2]. 
They also suffer more impairments in work, family, and 
social life and an increased risk for suicide during the 



Keming Gao, et al.    Effi cacy and safety of atypical antipsychotics in bipolar depression 573

depressive phase than in the manic/hypomanic phase[1-3]. 
Atypical antipsychotics have played a major role in the 
acute treatment of bipolar depression and mania, and the 
maintenance treatment of bipolar disorders[4-6]. All three of 
the US FDA-approved pharmacological agents for acute 
bipolar depression are atypical antipsychotics: quetiapine 
monotherapy, lurasidone monotherapy, the combination of 
olanzapine and fl uoxetine (OFC), and lurasidone adjunctive 
therapy with lithium or valproate[5]. 

In a previous review of typical and atypical antipsychotics 
in acute bipolar depression[4], we found that olanzapine, 
OFC, and quetiapine immediate-release (IR) have different 
effect sizes in bipolar depression. Our reviews have also 
shown that patients with bipolar depression are more 
sensitive and less tolerant to atypical antipsychotics than 
those with mania or schizophrenia[7-9]. More importantly, 
different antipsychotics have clinically relevant differences 
in side-effect profi les during the acute treatment of bipolar 
depression[10]. With the recent approval of lurasidone 
for acute treatment of bipolar depression, atypical 
antipsychotics will undoubtedly continue to play a major 
role in the treatment of bipolar disorders, especially bipolar 
depression[5]. In addition, since only a limited number of 
medications have demonstrated superior efficacy relative 
to placebo in acute bipolar depression[5, 6], the off-label use 
of other atypical antipsychotics and other pharmacological 
agents is inevitable. To maximize the benefi ts and minimize 
the risks of atypical antipsychotics and other commonly-
used pharmacological agents in bipolar depression, it is 
essential to understand their relative effi cacy and safety. 

Citrome and colleagues compared the benefits and 
risks of lurasidone and other FDA-approved agents in 
the acute treatment of bipolar depression, with number 
needed to treat to benefit (NNT) for response and 
remission and the number needed to treat to harm (NNH) 
for discontinuation due to adverse events (DAEs) and 
other common side-effects[11]. They found that the NNTs for 
response and remission of lurasidone monotherapy (5 and 
7, respectively) were comparable to those of quetiapine 
monotherapy (6 for both) and OFC (6 and 5, respectively). 
The NNHs for the DAEs of lurasidone monotherapy and 
OFC were 642 and –37, respectively, but that of quetiapine 
was 10. In contrast, the NNHs for ≥7% weight gain of 
OFC, quetiapine, and lurasidone monotherapy 20–60 mg/
day were 6, 17, and 29, respectively. These data suggest 

that among the FDA-approved agents, the differences in 
effi cacy relative to placebo are minimal, but the differences 
in safety and tolerability vary widely. 

However, the safety and tolerability of agents not 
approved by the FDA remain unclear. In the current review, 
we used published pivotal (Phase III) studies to estimate 
the effi cacy and safety of all atypical antipsychotics relative 
to placebo in acute bipolar depression, with NNT and NNH 
to compare the magnitudes of differences. 

Selection of Studies and Outcome Measures

Study Selection
The English-language literature published from January, 
1980 to October 30, 2014 and cited in MEDLINE was 
searched using the following terms: “antipsychotic”, “bipolar 
depression”, “placebo”, and “trial”. A second search was 
conducted for terms including “atypical antipsychotic”, 
“clozapine (Clozaril)”, “olanzapine (Zyprexa)”, “risperidone 
(Risperdal)” ,  “pal iper idone (Invega)”,  “quet iapine 
(Seroquel)”, “ziprasidone (Geodon)”, “aripiprazole (Abilify)”, 
“Iloperidone (Fanapt)”, “asenapine (Saphris)”, “lurasidone 
(Latuda)”, “bipolar depression”, “bipolar disorder”, “manic-
depressive illness”, “placebo”, and “trial”. A manual search 
was also conducted through the lists of references in 
qualifi ed publications.

All pivotal trials of atypical antipsychotics in acute 
bipolar depression were included, regardless of the FDA-
approval status. Studies not registered for FDA approval, 
but using the change in the MADRS (Montgomery-Asberg 
Depression Rating Scale) total score from baseline to 
endpoint as a primary or secondary outcome measure were 
also included. This was justifi ed on the basis that all pivotal 
studies in bipolar depression used the change in MADRS 
total score as the primary outcome and that the MADRS 
is more accurate in assessing depression severity than 
the 17-item Hamilton Depression Rating Scale (HAMD-
17)[12]. Studies that did not use MADRS were excluded. 
Because safety and tolerability were not primary outcomes 
of any clinical trials, the sample sizes for safety measures 
were not properly estimated. To reduce the potential over- 
or under-estimation of safety measures, only studies with 
large samples (n ≥100 in each arm) were included. Open-
label studies, case reports, and retrospective studies 
were excluded due to potential reporting biases or lack 
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of a comparison group. Studies enrolling children and 
adolescents were also excluded because they were out of 
the scope of this review. 
Efficacy Measures: Response and Remission 
Rates and Effect Size  
Response and remission rates are commonly used as 
secondary outcome measures, and have been reported 
in almost all clinical trials of bipolar depression. Response 
was defi ned as ≥50% improvement in MADRS total score 
from baseline to study endpoint in all trials, and remission 
was defi ned as ≤12 or 8 points on the MADRS total score 
at study endpoint. Cohen’s d effect size is commonly 
used to measure the magnitude of differences between 
treatments in continuous outcome measures and is 
calculated by the improvement of active treatment over 
placebo divided by pooled standard deviation. Effect sizes 
of 0.2–0.49 are viewed as being small, 0.5–0.79 moderate, 
and ≥0.8 large[13]. The primary outcome measure, the 
difference in the change of MADRS total scores from 
baseline to endpoint between two groups, was reported in 
different ways across the studies, and re-calculation of the 
effect sizes of the drugs in some studies was not possible. 
Therefore, the effect sizes of active treatments relative to 
placebo in the included studies were obtained from original 
publications without further analysis. 

Safety and Tolerability Measures
To compare the safety and tolerabil i ty of different 
antipsychotics relative to placebo, we chose the risks for 
the discontinuation due to adverse events (DAEs), reported 
somnolence,  ≥7% weight gain, overall extrapyramidal 
side-effects (EPSs), and akathisia as safety and tolerability 
outcome measures. Although some DAEs in a study 
are not related to the side-effects of the studied drug, 
previous studies have shown that the majority of patients 
with bipolar depression discontinued due to somnolence/
sedation and weight gain[7]. Understanding the risks for the 
DAEs, somnolence and ≥7% weight gain will help clinicians 
to select a better antipsychotic. The risk for acute EPSs 
differs among atypical antipsychotics in bipolar disorder, 
and acute EPSs may have long-term implications[8]. 
Therefore, understanding the risk for overall EPSs and 
akathisia among atypical antipsychotics not only helps 
clinicians to properly manage these side-effects, but also 
potentially prevents long-term consequences. In contrast, 

some common side-effects such as dry mouth and other 
gastrointestinal events were not chosen because they have 
limited impact on treatment outcomes. 
Measures for Comparison: Number Needed to Treat
The NNT is defi ned as the number of patients one would 
expect to treat with “T” to have one more success (or 
one less failure) than if the same number were treated 
with “C”. The “T” refers to treatment and the “C” refers to 
control. Therefore, according to the outcome of success 
or failure relative to control, the NNT can be estimated for 
benefi t, commonly presented as NNT, or harm, commonly 
presented as NNH. Mathematically, NNT = 1/absolute risk 
reduction (benefit) and NNH = 1/absolute risk increase 
(harm). The NNT and NNH can only be used for categorical 
outcome measures and are believed to provide more 
clinically-relevant information than relative risk reduction or 
odds ratios[14, 15]. 

Data from studies with a similar design such as 
randomization scheme, inclusion and exclusion criteria, 
study duration, and dose schedules of an antipsychotic 
were combined when possible. However, data from studies 
with a similar design, but in different populations, were 
analyzed separately. The NNT or NNH was presented with 
the estimate and 95% confi dence interval. 

Comparisons of Effi cacy, Safety, and Tolerability 

between Active Treatment and Placebo or a 

Comparator

An initial search generated 567 citations, but only 
13 studies/publications met the inclusion criteria for 
analyses. Five atypical antipsychotics were studied in 
the acute treatment of bipolar depression in at least two 
large, randomized, placebo-controlled trials either as 
monotherapy, combination therapy, and/or adjunctive 
therapy (Table 1). There was only one head-to-head 
comparison study of OFC versus lamotrigine. One 
quetiapine-IR study included a lithium and one included a 
paroxetine arm.
Olanzapine and Olanzapine-Fluoxetine Combination
The effi cacy and safety of OFC and olanzapine monotherapy 
in acute bipolar depression were studied in a total of 833 
inpatients and outpatients with moderately severe bipolar 
I depression (MADRS ≥20 points)[16] (Table 1). Patients 
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Table 1. Number needed to treat for response or remission of atypical antipsychotics relative to placebo in acute bipolar 
depression 

Agents and 
Trials

Aripiprazole

Thase et al., 

2008[25] 

Lurasidonea

Loebel et al., 

2014[29]

Lurasidonea

Loebel et al., 

2014[30]

Olanzapine 

and OFC

Tohen et al., 

2003[16]

Olanzapine

Tohen et al., 

2012[17] 

OFC vs LTG

Brown et al., 

2006[19]

Quetiapine-IRa

Calabrese et 

al., 2005[20]

Thase et al., 

2006[21]

Quetiapine-IR

McElory et al., 

2010[24]

Patients

Bipolar I 

depression

Bipolar I 

depression

Bipolar I 

depression 

MS for 4 weeks 

Bipolar I 

depression

Bipolar I 

depression

Bipolar I 

depression

Bipolar I or II 

depression

Bipolar I or II 

depression

Treatment arms

Aripiprazole 5–30 

mg/day

Placebo

Lurasidone 20–60 

mg/day

Lurasidone 80–120 

mg/day

Placebo

MS + lurasidone 20– 

120 mg/day

MS + placebo

Olanzapine 5–20 

mg/day

OFC 6/25, 6/50, or 

12/50 mg/day

Placebo

Olanzapine 5–20 

mg/day  

Placebo

OFC 6 /25 ,  6 /50 , 

12/25 or 12/50 

mg/day 

Lamotrigine 150–

200 mg/day

Quetiapine-IR 300 

mg/day

Quetiapine-IR 600 

mg/day

Placebo

Quetiapine-IR 300 

mg/day

Quetiapine-IR 600 

mg/day

Paroxetine 20 mg/day

Placebo

Duration 
(weeks)

8

6

6

8

6

7

8

8

Total 
N

337

353

161

162

162

179

161

351

82

355

343

171

205

204

327

321

330

229

232

118

121

N

148

147

85

83

49

102

68

137

46

108

180

74

141

122

166

165

121

153

156

65

64

Mean (95% CI)

44 (10, ∞, -20)

4 (3, 8)

5 (3,10)

7 (4, 24)

12 (6, 63)

4 (3, 7)

11 (6, 2866)

16 (7, ∞, -62)

7 (5, 15)

7 (5, 14)

7 (4, 31)

7 (4, 27)

46 (7, ∞, -10)

N

98b

96

68

65

41

90

56

115

40

87

132 b

50

76

63

171

169

108

148

159

67

67

Mean (95% CI)

53 (12, ∞,  -21)

6 (6, 15)

7 (4, 22)

6 (4, 20)

12 (7, 63)

4 (3, 8)

11 (6, 213)

16 (7, ∞, -34)

5(4, 8)

5 (4, 8)

11 (5, ∞,  -70)

8 (4, 39)

71 (7, ∞, -7)

Response (≥50% 
improvement in MADRS)

Remission (MADRS ≤ 
8 or 12)

(To be continued)
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Quetiapine-IR

Yo n g  e t  a l . , 

2010[23]

Quetiapine-XRa

Suppes et al., 

2008[22]

Ziprasidone

Lombardo et 

al., 2012[26]

Ziprasidone

Sachs et al . , 

2011[29]

Bipolar I or II 

depression

Bipolar I or II 

depression

Bipolar I 

depression

Bipolar I 

depression 

MS for ≥4 

weeks

Quetiapine-IR 300 

mg/day

Quetiapine-IR 600 

mg/day

Lithium 600–1800 

mg/day

Placebo

Quetiapine-XR 300 

mg/day

Placebo

Ziprasidone 40–80 

mg/day

Ziprasidone 120–

160 mg/day

Placebo

Ziprasidone 40–160 

mg/day

Placebo

MS + ziprasidone 

40–160 mg/day 

MS + placebo

7 (4, 22)

7 (4, 19)

12 (5, ∞,-29)

7 (4, 35)

n/a

n/a

n/a

n/a

8

8

6

6

6

255

263

136

129

133

137

158

166

162

180

190

145

145

175

183

85

72

87

59

84

76

79

95

97

n/a

8 (4, 38)

7 (4, 27)

15 (5, ∞, -20)

4 (3, 10)

23 (7, 15)

-34 (13, ∞, -7)

58 (8, ∞, -12)

n/a

178

185

85

71

72

54

n/a

n/a

n/a

n/a

(Continued)

aPivotal studies leading to approval by the FDA of the USA for the acute treatment of bipolar I or II depression; b Remission was defi ned as MADRS 

≤8. BPI, bipolar I disorder; BPII, bipolar II disorder; CI, confi dence interval; IR, immediate release; LTG, lamotrigine; MADRS, Montgomery-Asberg 

Depression Rating Scale; MS, lithium, valproate, or lamotrigine in therapeutic doses; N, number; OFC, olanzapine-fl uoxetine combination; XR, 

extended release.

treated with olanzapine monotherapy or OFC for 8 weeks 
exhibited signifi cant improvements in depressive symptoms 
compared to those treated with placebo. Significant 
improvement occurred from week 1 onwards. The OFC 
arm was significantly better than placebo and olanzapine 
monotherapy[16]. The NNTs for response and remission 
relative to placebo (≤12 on MADRS at the end of study) 
were both 12 for olanzapine, and both 4 for OFC (Table 1). 
The Cohen’s d effect size was small (0.32) for olanzapine 
monotherapy, but moderate (0.68) for the OFC arm[16]. 

Similarly, a recent study of olanzapine monotherapy 
versus placebo for bipolar I depression in which most 
patients were from Asian countries also showed that 

olanzapine reduces depressive symptoms with an effect 
size of 0.22[17]. The NNTs for response and remission (≤8 
on MADRS total scores) were both 11 (Table 1). However, 
there was no significant difference in remission rates 
between olanzapine and placebo when remission was 
defi ned as ≤12 on MADRS total scores[17]. 

In a post-hoc analysis of only patients from Japan, 
olanzapine monotherapy (n = 104) was superior to placebo 
(n = 52) in reducing MADRS total scores and 6 subscale 
scores with an overall effect size of 0.42[18]. However, there 
were no significant differences in the rates of response 
(54.8% versus 40.4%) or remission (43.3% versus 34.6%). 

Both OFC and olanzapine were relatively well tolerated 
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compared to placebo. In the first study[16], there was no 
significant difference in the risk of DAEs between OFC 
and placebo (Table 2). In contrast, there was a small, but 
signifi cantly increased risk of DAEs for olanzapine relative 
to placebo, with an NNH of 24 (Table 2). In the second 
study[17], there was no significant difference in DAEs 
between olanzapine monotherapy and placebo (Table 2). 
Similarly, post-hoc analysis in Japanese patients did not 
fi nd a signifi cant difference in DAEs between them[18].

The NNH for somnolence was 12 for OFC, and 6[16] 
and 9[17] for olanzapine, relative to placebo (Table 3). 
However, olanzapine and OFC caused significantly more 
weight gain than the placebo (2.59 ± 3.24 kg and 2.79 ± 
3.23 kg, versus –0.47 ± 2.62 kg)[16]. In Japanese patients, 
olanzapine also caused more weight gain than the placebo 
(2.12 ± 0.21 versus –0.36 ± 0.29 kg). The number of 
patients with a ≥7% weight gain was significantly higher 
with olanzapine or OFC than with placebo. The NNHs for 
≥7% weight gain of OFC and olanzapine relative to placebo 
were both 5 (Table 3). The NNH for ≥7% of olanzapine 
relative to placebo in Japanese patients was also 5 (95% 
CI 4, 137). The rates of akathisia and overall EPSs were 
not reported because the incidence of these events did not 
exceed 10% in any group in the first study[16], and 5% in 
any group in the second study[17].
OFC versus Lamotrigine  
The efficacy and safety of OFC versus lamotrigine were 
investigated in a 7-week head-to-head comparison study 
of patients with bipolar I depression[19]. There were no 
significant differences between the two treatments in the 
rates of response and remission (based on ≤12 MADRS 
scores) (Table 1) and in the DAEs between OFC and 
lamotrigine (Table 2). However, the incidences of reported 
somnolence and ≥7% body weight gain were signifi cantly 
higher in the OFC group than in the lamotrigine group. The 
NNHs for ≥7% body weight gain and reported somnolence 
of OFC relative to lamotrigine were 4 and 10, respectively. 

Quetiapine-IR
The safety and efficacy of quetiapine-IR in the acute 
treatment of bipolar depression were studied in patients 
with bipolar I or II disorder[20, 21]. All participants were 
depressed outpatients with at least moderate severity 
(HAMD-17 ≥20).  Both studies demonstrated that 
quetiapine-IR at 600 mg/day and 300 mg/day produced 

signifi cantly greater improvement in depressive symptoms 
than placebo from week 1 onwards. The effect sizes for 
quetiapine-IR 600 mg/day and 300 mg/day were 0.81 and 
0.67 in the fi rst study and 0.54 and 0.61 in the second. The 
response rates and other secondary outcome measures 
also showed significant superiority of quetiapine-IR over 
the placebo. The NNTs for response of quetiapine-IR 300 
mg/day and 600 mg/day relative to placebo were 7 for both 
doses; and NNTs for remission were 5 for both (Table 1). 

In a subtype analysis of the fi rst study, the effect sizes 
for quetiapine-IR 600 mg/day and 300 mg/day in the bipolar 
I subgroup were 1.09 and 0.91, respectively, but in the 
bipolar II subgroup were only 0.39 and 0.28[20]. However, in 
the second study, the effect sizes for quetiapine-IR 600 mg/
day and 300 mg/day in bipolar I depression were 0.51 and 
0.67, respectively; and in bipolar II depression were 0.64 
and 0.56[21]. In these pivotal studies, there were minimal 
differences in effi cacy between fi xed dose 600 mg/day and 
300 mg/day, but there was a higher rate of DAEs in the 
quetiapine-IR 600 mg/day group than in the 300 mg/day 
group[10] (Table 2). The NNHs for the DAEs with quetiapine-
IR 600 mg/day and 300 mg/day were 8 and 14, respectively 
(Table 2). The most common causes for discontinuation 
were sedation, somnolence, and dizziness[20, 21]. 

The NNHs for somnolence with quetiapine relative 
to placebo were 6 for 300 mg/day and 5 for 600 mg/day 
(Table 3). The mean weight gain was 1.6 kg for quetiapine-
IR 600 mg/day, 1.0 kg for quetiapine-IR 300 mg/day, and 
0.2 kg for placebo[20]. The NNHs for ≥7% weight gain with 
quetiapine-IR 600 mg/day and 300 mg/day were 20 and 27, 
respectively (Table 3). The risk for overall EPSs including 
akathisia was signifi cantly higher in the quetiapine groups 
relative to the placebo group with NNHs of 20 for 300 mg/
day and 19 for 600 mg/day (Table 3). 

Quetiapine-XR
Quetiapine extended-release form (quetiapine-XR) at 
300 mg/day also was superior to placebo in reducing 
depressive symptoms in bipolar I and II depression[22]. The 
fi ndings from this study were similar to those for quetiapine-
IR with an effect size of 0.61 for the entire group, 0.64 for 
bipolar I, and 0.46 for bipolar II. The NNTs for response and 
remission for quetiapine-XR relative to placebo were 4 and 
7, respectively (Table 2).

Similar to quetiapine-IR, quetiapine-XR 300 mg/day 
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Table 2.  Number needed to treat for discontinuation due to adverse events of atypical antipsychotics relative to placebo in acute 
bipolar depression 

Agents and Trials

Aripiprazole

Thase et al., 2008[25]

Lurasidonea

Loebel et al., 2013[29]

Lurasidonea

Loebel et al., 2013[30]

Olanzapine and OFC

Tohen et al., 2003[16]

Olanzapine 

Tohen et al., 2012[17] 

OFC vs. LTG

Brown et al., 2006

Quetiapine-IRa

Calabrese et al., 

2005[20]

Thase et al., 2006[21]

Quetiapine-IR

McElory et al., 

2010[24]

Quetiapine-IR

Yong et al., 2010[23]

Quetiapine-XRa

Suppes et al., 2008[22]

Ziprasidone

Lombardo et al., 

2012[26]

Ziprasidone

Sachs et al., 2011[28]

Patients

Bipolar I depression

Bipolar I depression

Bipolar I depression 

MS at therapeutic 

levels for 4 weeks 

Bipolar I depression

Bipolar I depression

Bipolar I depression

Bipolar I or II 

depression

Bipolar I or II 

depression

Bipolar I or II 

depression

Bipolar I or II 

depression

Bipolar I depression

Bipolar I depression 

MS at therapeutic 

levels for ≥4 weeks

Treatment arms 

Aripiprazole 5–30 mg/day  

Placebo

Lurasidone 20–60 mg/day

Lurasidone 80–120 mg/day

Placebo

MS + lurasidone 20–120 mg/day 

MS + placebo

Olanzapine 5–20 mg/day  

OFC 6/25, 6/50, or 12/50 mg/day

Placebo 

Olanzapine 5–20 mg/day  

Placebo 

OFC 6/25, 6/50, 12/25 or 12/50 mg/day 

Lamotrigine 150–200 mg/day

Quetiapine-IR 300 mg/day 

Quetiapine-IR 600 mg/day 

Placebo

Quetiapine-IR 300 mg/day

Quetiapine-IR 600 mg/day

Paroxetine 20 mg/day

Placebo

Quetiapine-IR 300 mg/day

Quetiapine-IR 600 mg/day

Lithium 600–1800 mg/day

Placebo

Quetiapine-XR 300 mg/day

Placebo

Ziprasidone 40–80 mg/day

Ziprasidone 120–160 mg/day

Placebo

Ziprasidone 40–160 mg/day

Placebo

MS + ziprasidone 40–160 mg/day 

MS + placebo

Duration 
(week)

8

6

6

8

6

7

8

8

8

8

6

6

6

Total N

373

376

166

169

170

183

165

370

86

377

343

171

205

205

353

349

349

245

247

122

126

265

268

133

136

139

138

176

186

174

192

200

148

150

No. of DAEs

50

24

11

10

11

11

13

34

2

19

30

13

17

15

43

63

18

21

30

15

10

26

35

12

11

17

2

63

80

57

73

62

25

14

Mean (95% CI)

14 (1,  35)
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had a signifi cantly higher rate of DAEs with an NNH of 9[10] 
(Table 2). The NNH for somnolence was 4 (Table 3). Weight 
gain in the quetiapine-XR group (1.3 kg) was greater than 
that in the placebo group (–0.2 kg). The NNH for ≥7% 
weight gain was 14[10] (Table 3). There was no significant 
difference in overall EPSs between quetiapine-XR and 
placebo. 
Quetiapine-IR and Lithium
Since the effi cacy of lithium in the treatment of acute bipolar 
depression had never been established, a quetiapine-
IR study including lithium was conducted in acute bipolar 
depression[23]. This study was conducted in 110 centers 
throughout Europe, Canada, and Asia in patients with 
bipolar I (n = 499) or II (n = 303) depression who were 
randomly assigned to quetiapine-IR 600 mg/day (n = 268), 
quetiapine-IR 300 mg/day (n = 265), lithium 600–1800 
mg/day (n = 136), or placebo (n = 133) for 8 weeks. The 
superiority of quetiapine-IR 600 mg/day and 300 mg/day 
in bipolar depression over placebo was replicated in this 
study. Lithium had numerically greater improvement in 
MADRS total score compared with placebo, but without 
statistical significance[23]. Post-hoc analyses according 
to a lithium concentration of ≥0.8 or <0.8 mEq/L revealed 
no significant difference from placebo in the improvement 
of MADRS total score. Quetiapine 600 mg/day, but not 
300 mg/day, significantly improved MADRS total score 
compared with lithium. The NNTs for response were 8 for 
quetiapine 300 mg/day and 7 for quetiapine 600 mg/day; 
and the NNTs for remission were 7 for both doses (Table 2).  
       In bipolar subtype analyses, both doses of quetiapine-
IR were associated with significant improvements over 
placebo in MADRS total score in patients with bipolar I 
depression, but only numerical improvements over placebo 
in bipolar II depression. However, patients treated with 
lithium did not show a signifi cant improvement over placebo 
in those with bipolar I or II depression[23]. The proportion of 
DAEs was 13.9% for quetiapine-IR 600 mg/day, 10.4% for 
300 mg/day, 8.8% for lithium, and 8.4% for placebo, with no 
signifi cant differences among the groups (Table 1).

The NNHs for somnolence were 7 for both doses of 
quetiapine-IR. The rates of somnolence with lithium and 
placebo were not significantly different (Table 3). The 
overall EPSs with lithium were also signifi cantly higher than 
placebo with an NNH of 23, but the rates of overall EPS 

with quetiapine were not signifi cantly different from placebo 
(Table 3). There were small but significant differences 
in weight gain and body mass index increases between 
placebo and the 3 active treatment arms[23]. However, 
the proportion of patients with ≥7% weight gain was not 
signifi cantly different between the active arms and placebo 
and among the active arms (Table 3). 
Quetiapine-IR and Paroxetine
Controversy continues regarding the efficacy and safety 
of antidepressants in the acute treatment of bipolar 
depression, especially antidepressant monotherapy. For 
this reason, a double-blind, placebo-controlled study 
of quetiapine-IR in acute bipolar depression included 
paroxetine[24]. This study was conducted in 83 centers in 
the USA, the European Union, Turkey, Central and South 
America, South Africa, and Australia in  patients with bipolar 
I (n = 478) or II (n = 262) depression. Treatments included 
quetiapine-IR 600 mg/day (n = 247), quetiapine-IR 300 mg/
day (n = 245), paroxetine 20 mg/day (n = 122), and placebo 
(n = 126) for 8 weeks. 

Similar to the previous studies of quetiapine-IR in 
bipolar I or II depression, quetiapine-IR 600 mg/day and 
300 mg/day were more effective than placebo in reducing 
depressive symptoms. However, paroxetine did not result in 
statistically signifi cant improvement in depression compared 
with placebo at any time point during the study[24]. The 
NNTs for response were 7 for quetiapine-IR 300 mg/day 
and 600 mg/day (Table 1). However, the remission rates 
were only significantly different between quetiapine 600 
mg/day and placebo with an NNT of 8 (Table 1). Bipolar 
subtype analysis did not fi nd superiority of paroxetine over 
placebo in bipolar I or II depression although both doses 
of quetiapine-IR were superior to placebo in both types of 
bipolar depression[24]. 

The rates of DAEs were not significantly different 
between the active arm and placebo (Table 2). The NNH for 
somnolence was 9 for quetiapine-IR 300 mg/day and 10  for 
quetiapine-IR 600 mg/day (Table 3). Quetiapine-IR 600 mg/
day also caused a small but signifi cant weight gain (≥7%) 
relative to the placebo, with an NNH of 13 (Table 3).

Aripiprazole
Aripiprazole in acute bipolar depression was investigated 
in two large identical randomized, double-blind, placebo-
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controlled studies of patients with bipolar I depression[25]. 
However, these studies did not show superiority of 
aripiprazole 5–30 mg/day over placebo in reducing 
depressive symptoms at the end of 8-week study. 
Aripiprazole significantly reduced depressive symptoms 
from baseline to week 1 through week 6 compared with 
placebo in study 1 and from baseline to week 1 through 
week 3, and to week 5 in study 2[25]. There were also no 
signifi cant differences between aripiprazole and placebo in 
key secondary outcome measures including response and 
remission rates (Table 1).

The most common side-effect was akathisia, which 
was signifi cantly higher with aripiprazole than placebo with 
an NNH of 5[10, 25] (Table 3). The overall EPSs were also 
significantly higher in the aripiprazole group than in the 
placebo group with an NNH of 19 (Table 3). The rate of 
DAEs was also signifi cantly higher in the aripiprazole group 
than in the placebo group, with an NNH of 14 (Table 2). 
There was no signifi cant difference in the mean weight gain 
or the proportion of patients with ≥7% weight gain between 
the two groups[25] (Table 3). 
Ziprasidone Monotherapy
There were two randomized, double-blind, placebo-
controlled studies of ziprasidone monotherapy in acute 
bipolar I depression[26]. Like aripiprazole, ziprasidone was 
transiently superior to placebo in reducing depressive 
symptoms. In study 1, ziprasidone 40–80 mg/day, but not 
120–160 mg/day, significantly reduced the depressive 
symptoms compared to placebo only at week 1. In study 
2, ziprasidone 40–160 mg/day significantly reduced the 
depressive symptoms from week 1 to week 3, but not at the 
end of the study. There were also no signifi cant differences 
between ziprasidone and placebo in secondary outcome 
measures including response and remission rates (Table 1). 

The investigators then debated whether the negative 
fi nding was due to a failed trial or represented true negative 
trials. Exploratory analyses of these studies found that 
about half of the patients in each study did not meet the 
minimal severity threshold required for enrollment[26]. In 
addition, the investigators also found that 3% in study 1 
and 5% in study 2 met the criteria for remission at baseline. 

Ziprasidone was well tolerated in these studies. There 
was no signifi cant difference in the rates of DAEs between 
ziprasidone and placebo regardless of the higher (120–160 

mg/day) or lower doses (40–80 mg/day)[26] (Table 2). The 
rate of somnolence was significantly higher with either 
higher or lower doses of ziprasidone than that with placebo. 
The NNHs were 10 for the lower doses, and 7 for the 
higher. At the higher doses, there was a slightly higher, but 
statistically signifi cant, risk for akathisia relative to placebo 
with an NNH of 38 (Table 3). There was no significant 
difference in weight gain or overall EPSs between 
ziprasidone and placebo (Table 3).   
Ziprasidone Adjunctive Therapy to Mood Stabilizer 
Ziprasidone adjunctive therapy to a mood stabilizer in 
the acute treatment of bipolar depression was studied in 
78 centers in Australia, India, and the USA[28]. Bipolar I 
patients with moderate depressive severity at screening 
and randomization (HAMD-17 ≥20) were randomized to 
receive ziprasidone 40–160 mg/day or placebo. Before 
randomization, all patients had to be on a stable dose of 
lamotrigine 100–200 mg/day or blood concentrations of 
lithium (0.6–1.2 mEq/L) or valproate (50–125 μg/ml) for 
at least 4 weeks. There were no significant differences 
between ziprasidone and placebo in any outcome measure 
at any study point. 

Poor quality rating at baseline by subgroups of 
patients (subject inflation) and raters (rater inflation) 
were observed[28]. Like the ziprasidone monotherapy, the 
ziprasidone adjunctive therapy to mood stabilizer was well 
tolerated. There was no significant difference between 
ziprasidone and placebo in the risk for DAEs (Table 2). 
However, there was a signifi cant difference between them 
in the risk for somnolence with an NNH of 6 (Table 3). 

Lurasidone Monotherapy
The efficacy and safety of lurasidone 20–60 mg/day and 
80–120 mg/day were studied in patients with bipolar I 
depression[29]. Both doses resulted in significantly greater 
reductions of MADRS score compared with placebo. The 
effect size was 0.51 for both 20–60 and 80–120 mg/day 
lurasidone. Both active groups differed significantly from 
placebo from week 2 onwards. Both doses of lurasidone 
showed significant improvement over placebo on other 
secondary outcome measures[29]. The NNTs for response 
were 4 for 20–60 mg/day and 5 for 80–120 mg/day. The 
NNTs for remission were 6 for 20–60 mg/day and 7 for 
80–120 mg/day (Table 1).

The rates of DAEs were similar in the lurasidone 



Keming Gao, et al.    Effi cacy and safety of atypical antipsychotics in bipolar depression 583

and placebo groups (Table 2). The proportions of patients 
with ≥7% weight gain were similar in patients treated with 
lurasidone 80–120 mg/day and those treated with placebo, 
but patients treated with 20–60 mg/day had a small, but 
significantly increased, risk for ≥7% weight gain relative 
to placebo with an NNH of 27 (Table 3). Both doses also 
had a significant risk for akathisia relative to placebo with 
an NNH of 18 for 20–60 mg/day and 12 for 80–120 mg/day. 
Lurasidone 80–120 mg/day also had a significant risk for 
overall EPSs relative to placebo with an NNH of 15 (Table 3). 
Lurasidone Adjunctive Therapy to Mood Stabilizer
The efficacy and safety of lurasidone adjunctive therapy 
in acute bipolar depression were studied in patients with 
bipolar I depression who had an inadequate response to a 
minimum of 28-day treatment with 0.6–1.2 mEq/L lithium 
or 50–125 μg/mL valproate[30]. At the end of the study, 
lurasidone 20–120 mg/day adjunctive to either lithium or 
valproate was superior to placebo in reducing depressive 
symptoms. The signifi cant differences between lurasidone 
and placebo appeared from week 3 and onwards. 
Signifi cant improvements over placebo were also observed 
for other secondary outcome measures including response 
and remission rates. The NNTs for response and remission 
of lurasidone adjunctive to a mood stabilizer relative to 
placebo were 7 and 6, respectively (Table 1). There were 
also no significant differences between the two groups in 
ADEs, ≥7% weight gain, overall EPSs, and akathisia (Tables 
2 and 3).

Discussion

In this review, we found that among three US FDA-
approved atypical antipsychotics for acute bipolar 
depression, the differences in the NNTs for response 
and remission relative to placebo were small (Table 1). 
However, the differences in NNHs for DAEs, somnolence, 
≥7% weight gain, overall EPSs, and akathisia varied widely 
(Tables 2 and 3). The lurasidone studies were 6 weeks 
rather than 8 weeks[29, 30], which might introduce uncertainty 
as to whether the shorter duration affected its efficacy, 
safety, and/or tolerability. However, the results from the 
olanzapine studies[17, 18] suggest that the impact of 6-week 
versus 8-week duration on the efficacy and safety of 
lurasidone might be small (Tables 1, 2, and 3).

Overall, the smaller NNTs for response and remission 

than the corresponding NNH for DAEs of each FDA-
approved medication/dose suggest that initiating any 
FDA-approved agents is more likely to help than harm. 
However, the magnitude of the help likely depends on the 
risk for DAEs and common side-effect(s). The likelihood to 
be helped or harmed (LHH), the ratio of NNH to NNT, has 
been used to quantify the benefi ts and risks for evidence-
based medicine[11, 15, 31]. The LHH can provide an estimate 
of the trade-offs between benefi ts and risks. As shown in 
Table 1, the NNTs for response and remission of FDA-
approved agents were comparable, but the LHH would be 
quite different if the risks were taken into consideration. 
For example, to compare the benefits for response and 
the risks for DAEs, the LHH for lurasidone 80–120 mg/day 
monotherapy had the largest ratio (181:5 = 36). In contrast, 
the LHH for quetiapine-XR 300 mg/day monotherapy 
had the smallest ratio (9:4 = 2.25), suggesting that the 
benefits and risks for lurasidone treatment response 
versus DAEs far surpass those of quetiapine-XR 300 mg/
day. However, such indirect comparison is based on the 
assumption that placebo has the same or a similar effect 
on patients in different studies. For a non-FDA-approved 
agent, aripiprazole, in bipolar depression, the NNTs for 
response and remission were larger than the NNH for 
DAEs; therefore, using aripiprazole to treat acute bipolar 
depression is more harmful than helpful. Clearly, the risks 
and benefits should be seriously considered when using 
off-label agents for bipolar depression. 

Although NNT, NNH, and LHH can provide useful 
information to help clinicians practice evidence-based 
medicine, one of the limitations of these measures is 
that they only compare two categorical variables at a 
time. In this review, most NNTs and NNHs were relative 
to placebo. We must be cautious when comparing the 
results from different studies, especially those with different 
designs and/or different drugs, which might not only affect 
the response to active drugs and/or placebo, but also 
potentially affect the risk for adverse events. Among all the 
studies reviewed here, only that of olanzapine and OFC 
included patients with psychotic features[16, 17]. Although 
baseline psychotic features were not associated with the 
response to olanzapine[32], it remains unclear if psychotic 
features had a similar effect on the response to placebo 
and olanzapine.
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Similarly, only quetiapine studies included patients 
with bipolar II depression[20-24]. The first quetiapine study 
showed a larger difference in effect sizes in bipolar I than 
in bipolar II depression, 1.09 versus 0.39 for quetiapine-
IR 600 mg/day and 0.91 versus 0.28 for quetiapine-IR 300 
mg/day[20]. Although the difference in effect sizes between 
bipolar I and II depression became smaller in the following 
studies[21-24], it appeared that the inclusion of patients with 
bipolar II depression reduced the overall effect size of 
quetiapine in bipolar depression. In contrast, quetiapine 
had a signifi cantly higher risk for somnolence compared to 
placebo (Table 3), which might compromise the integrity of 
double-blinded design and inflate the rating on MADRS. 
Exploratory analyses found that patients with or without 
somnolence treated with quetiapine had similar degrees of 
improvement in depressive symptoms; MADRS scores of 
−18.8 versus −19.3 points[20, 21]. Patients with somnolence/
sedation treated with placebo had degrees of improvement 
similar to quetiapine, but those without somnolence/
sedation had much less improvement in depression; 
MADRS scores of −18.9 versus −11.7 points[20, 21]. These 
data suggest that an inflated rating due to somnolence/
sedation in the quetiapine group cannot be totally ruled 
out. Other factors such as depression severity, episode 
frequency, age/gender, family history of bipolar disorder, 
and medical comorbidity could also affect the effi cacy and 
side-effects differently in those receiving active treatment 
versus those with placebo. Unless all these factors are 
controlled across studies, the potential impact on the 
outcome of efficacy and safety will never be known. 
Therefore, the safety and efficacy of different drugs will 
never be fairly compared. 

There will never be a perfect solution to managing the 
differences across various studies. Unless all medications 
for bipolar depression or other psychiatric conditions 
are included in one study with a randomized, double-
blind design, a fair comparison among commonly used 
psychotropics in bipolar depression or other conditions 
will never be achieved. Such a study is not impossible, 
but will be difficult to conduct for reasons of cost and 
feasibility. Without direct comparison(s) between/among 
psychotropics, indirect comparison of the benefits and 
risks relative to placebo among the atypical antipsychotics 
as in this review can help clinicians to understand the 

potential differences among these agents and choose 
the proper treatment. Meanwhile, future pivotal studies in 
bipolar depression should use a uniform design to reduce 
variations among studies and to provide a “fair” platform for 
comparisons.  

Since the NNTs were similar (Table 1), proper 
management of side-effects will be key to maximizing the 
benefits and reducing the risks for DAEs. Prior studies 
have shown that somnolence/sedation and weight gain 
are common reasons for DAEs[15, 19, 20]. A recent post-
hoc analysis of asenapine and olanzapine in the acute 
treatment of bipolar mania found that the median time to 
the onset of somnolence was 1 day for asenapine and 2 
days for olanzapine and the median duration of somnolence 
was 7 days for asenapine and 8.5 days for olanzapine[33]. It 
appears reasonable that if somnolence/sedation continues 
after 3–4 weeks even with a lower dose, other medications 
should be considered.

More importantly, patients in an acute depressive 
phase were more sensitive to and less tolerant of 
antipsychotics than patients with bipolar mania or 
schizophrenia[7-10].  All atypical antipsychotics were 
superior to placebo in reducing manic symptoms with 
NNTs from 3 to 7[6]. In contrast to bipolar depression, all 
atypical antipsychotics in bipolar mania had a similar 
risk for DAEs[7]. The LHH of being helped by the same 
antipsychotic in bipolar mania would be larger than that 
in depression. For example, the NNTs for response to 
olanzapine, quetiapine, and aripiprazole in bipolar mania 
were 4–5, 6, and 5 respectively[6], and the NNHs for the 
DAEs from these 3 antipsychotics in mania were 138, −156, 
and −97, respectively[7], suggesting that the benefi ts of an 
antipsychotic in bipolar mania are far greater than the risks 
compared to the same medication in bipolar depression. 

Starting with a lower dose or a slower titration may 
reduce the risk for DAEs. As shown in Table 1, there were 
minimal differences in the efficacy between lower and 
higher doses of lurasidone and between quetiapine-IR 300 
mg/day and 600 mg/day. Clearly, for those who cannot 
tolerate quetiapine-IR 300 mg/day, a lower dose and/or a 
slower titration schedule is worth a try. On the other hand, 
for those who do not respond to quetiapine-IR 300 mg/
day and do not have intolerable side-effects, a dose of 
quetiapine-IR higher than 300 mg/day should be tried since 
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one study showed that quetiapine-IR 600 mg/day, but not 
300 mg/day, was superior to placebo in the remission rate 
(Table 2). More importantly, it remains unclear how these 
short-term side-effects, especially weight gain and EPSs, 
affect the long-term safety outcomes. 

In addit ion to atypical antipsychotics, l i thium, 
anticonvulsants, and antidepressants are commonly used 
off-label for acute bipolar depression[5, 6]. The results of 
the head-to-head comparison of OFC and lamotrigine 
support the use of lamotrigine as a fi rst-line medication for 
acute bipolar depression[5, 19, 34]. The insignifi cant difference 
between lithium and placebo in reducing depressive 
symptoms (Table 1) confirms previous speculation 
and a finding from maintenance studies, i.e., lithium is 
more effective for manic symptoms than for depressive 
symptoms[35, 36].  Although post-hoc  analyses using 
lithium concentrations of ≥0.8 or <0.8 mEq/L revealed no 
significant difference from placebo in the improvement of 
MADRS total score[23], only ~64% of patients treated with 
lithium had levels of 0.6–1.2 mEq/L. It remains unclear 
whether the subtherapeutic levels of lithium affected its 
overall effi cacy. A previous study showed that lamotrigine 
adjunctive therapy to lithium was superior to lithium alone 
in bipolar depression[37], suggesting that these medications 
can be used together for acute bipolar depression. 

The fi nding that paroxetine was not superior to placebo 
in reducing depressive symptoms (Table 2) is consistent 
with previous studies[5, 6]. However, paroxetine was only 
at 20 mg/day. It remains unclear if a higher dose would 
affect the efficacy outcome. Moreover, antidepressants 
are a diverse group. The efficacy of other antidepressant 
monotherapy in bipolar depression needs to be studied 
separately before a fi rm conclusion can be drawn. A risk for 
TEM (treatment-emergent mania) with paroxetine similar to 
the placebo should not be considered evidence of safety for 
using antidepressant monotherapy in bipolar depression. 
Patients with more frequent cycling courses and recent 
substance use disorder were excluded from this study[24]. 
These groups of patients are more likely to have TEM than 
those without these characteristics[38, 39]. At the present 
time, using antidepressants in bipolar depression should 
follow the recommendations of the International Society for 
Bipolar Disorders task force report on antidepressant use in 
bipolar disorders[40]. 

Epidemiological data showed that the prevalence 
of bipolar II is higher than that of bipolar I[41]. However, 
only the quetiapine studies included patients with bipolar 
II depression. Although the first pivotal study found 
that quetiapine-IR had a larger effect size in bipolar I 
than in bipolar II[20], the remaining quetiapine-IR studies 
demonstrated that the efficacy differences of quetiapine 
in bipolar I and II were much smaller[21-24], suggesting that 
patients with bipolar I or II depression may have a similar 
benefi t from the same medications. In terms of safety and 
tolerability, one quetiapine-IR study reported that patients 
with bipolar II depression were more like to discontinue 
the study due to adverse events than those with bipolar 
I depression[20], suggesting the patients with bipolar II 
depression are less tolerant to the same medication than  
those with bipolar I depression. 

The present study also found a disconnection between 
the NNT and Cohen’s d effect size, two commonly used 
measures for evidence-based medicine. As mentioned 
earlier, the differences in the NNTs for response and 
remission among US FDA-approved agents were small. 
However, the Cohen’s d effect sizes of active treatments 
versus placebo varied more widely. According to the 
original publications, the effect sizes were 0.68 for OFC[16], 
0.54 to 0.81 for quetiapine-IR 300 mg/day[20, 21], 0.61 to 
0.67 for quetiapine-IR 600 mg/day[20, 21], 0.61 for quetiapine-
XR 300 mg/day[22], 0.51 for both lurasidone 20–60 mg/day 
and 80–120 mg/day[29], and 0.34 for lurasidone adjunctive 
therapy to mood stabilizer[30]. Clearly, the smallest effect 
size of lurasidone adjunctive therapy to a mood stabilizer 
among these US FDA-approved treatments was not 
consistent with its NNTs for response and remission (Table 
1). In contrast, olanzapine monotherapy was not approved 
for acute bipolar depression, and its Cohen’s d effect size 
and NNTs for response and remission showed a similar 
result, i.e., a small Cohen’s d effect size and a large NNT 
for response and remission (Table 1). 

In most cases, Cohen’s d effect size and NNT 
supplement each other to refl ect the magnitude difference 
between two groups. Whereas the Cohen’s d therapeutic 
effect size is an important continuous clinical outcome 
measure, NNT analyses are particularly useful when 
attempting to quantify categorical measures such as 
response and remission. Some view NNT analyses as 
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having more pragmatic clinical relevance since response 
and remission may be of greater relevance to the clinician 
and patient[14]. Therefore, quantifying the safety and 
efficacy with NNH and NNT as in the present study will 
serve to assist the clinician during the clinical management 
of patients with acute bipolar depression. In addition to 
understanding these differences between Cohen’s d effect 
size and NNT, clinicians should be aware of the defi nition 
of remission (≤12 on MADRS) in these and future studies. 
An MADRS total score of ≤12 has been regarded as partial 
remission[17]. More importantly, even among those defi ned 
as in remission based on a rating scale, more than half of 
patients still have depressive symptoms[42]. 

Limitations

The findings from this review are limited by not including 
unpublished data, which is more likely to overestimate the 
treatment-related benefi ts and underestimate the treatment-
related harm because of publication biases[43]. With the 
exception of one study that used COSTART (Coding 
symbols for Thesaurus of Adverse Reaction Terms) to 
describe side-effects[16], all other studies used the MedDRA 
(Medical Dictionary for Regulatory Activities) preferred 
terms to describe side-effects, i.e., to split a particular 
event or syndrome such as somnolence, drowsiness, 
sedation, and sleepiness, which all probably refer to the 
same event, into somnolence and sedation[44]. Because of 
splitting reporting of somnolence and sedation, the risk for 
somnolence of a studied drug would be underestimated. 
Therefore, the NNH for somnolence in the present review 
is more likely larger than the NNH for somnolence if both 
somnolence and sedation were reported as one category. 
We chose the rates of response and remission as the 
measures of benefits, and these have been arbitrarily 
defi ned by different researchers in different studies. These 
measures did not reflect patients’ functioning or well-
being. Similarly, using DAEs as a measure of harm was 
also arbitrary although a majority of patients discontinued 
studies due to somnolence/sedation, and/or weight gain[7]. 
Therefore, clinicians should be cautious when interpreting 
LHH because of the uncertainty of these proxy measures. 

Conclusions

Among the FDA-approved medications for acute bipolar 

depression, the differences in the NNTs for response and 
remission were small, but the differences in the NNHs for 
DAEs relative to placebo were much larger. Similarly, the 
risk for somnolence, ≥7% weight gain, overall EPSs, and 
akathisia with active treatments relative to placebo also 
varied widely. These data suggest that tolerability and 
safety should be prioritized when choosing a FDA-approved 
medication for acute bipolar depression. The risks and 
benefi ts should be seriously considered when prescribing 
off-label atypical antipsychotics and other pharmacological 
agents for acute bipolar depression. Since different studies 
included varying groups of patients, such as patients with 
or without psychotic features, bipolar I versus II depression, 
and other clinical correlates which could also affect the 
treatment response and side-effects, we should be cautious 
when comparing the NNTs and NNHs between different 
antipsychotics and different studies.
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