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Background: Several studies have evaluated the efficacy and tolerability of aripiprazole for 

augmentation of antidepressant therapy for treatment-resistant depression (TRD). Here, we 

investigated the efficacy of aripiprazole augmentation for TRD including both major depres-

sive disorder and bipolar disorder and the clinical predictors of treatment efficacy in a Japanese 

population.

Methods: Eighty-five depressed Japanese patients who underwent aripiprazole augmentation 

therapy after failing to respond satisfactorily to antidepressant monotherapy were included in 

the study. Treatment responses were evaluated based on Clinical Global Impression Improve-

ment scores assessed 8 weeks after initiation of aripiprazole administration. We compared 

demographic and diagnostic variables, psychiatric medication variables, and clinical variables 

between remission and nonremission groups.

Results: The aripiprazole augmentation remission rate was 36.5%. Multiple logistic regression 

analysis indicated that aripiprazole augmentation was significantly more effective for bipolar 

depression than for major depressive disorder, and both absence of comorbid anxiety disorders 

and current episode duration .3 months were significantly associated with the efficacy of 

aripiprazole augmentation.

Conclusion: Polarity of depression, comorbidity of anxiety disorders, and current episode 

duration may predict the efficacy of aripiprazole augmentation for TRD including both major 

depressive disorder and bipolar disorder. Among them, comorbidity of anxiety disorders was 

significantly related to the efficacy for TRD including only major depressive disorder. Additional 

studies are needed to examine the association between the efficacy of aripiprazole augmentation 

and bipolarity, and these findings should be validated further in a prospective study.
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Introduction
Many second-generation antidepressant agents with high tolerability are widely used for 

standard antidepressant therapy. Approximately two-thirds of depressed patients receiv-

ing initial antidepressant therapy, however, do not achieve remission.1,2 These patients 

are considered to have treatment-resistant depression (TRD), although there is currently 

no official definition of TRD.1 The use of non-antidepressant agents to augment the 

effects of an antidepressant, as well as switching to or combining with another class 

of antidepressant agents, are promising strategies for TRD.3 Non-antidepressant agents 

widely used for the augmentation strategy include lithium, atypical antipsychotics 
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(AAs), and thyroid hormones. The efficacy of augmentation 

with lithium has been evaluated by a meta-analysis of ten 

randomized placebo-controlled trials.4 We previously investi-

gated clinical predictors of the efficacy of lithium augmenta-

tion, focusing on the polarity of depression and bipolarity, 

and found that lithium augmentation is significantly more 

effective for depressed patients with a diagnosis changed 

from major depressive disorder to bipolar disorder than for 

those without. In addition, a family history of major depres-

sive disorder or bipolar disorder in a first-degree relative is 

the most reliable predictor of lithium augmentation efficacy.5 

Moreover, a long-term follow-up study by another group also 

indicated that bipolarity is related to a positive response to 

lithium augmentation in TRD and that a family history of 

bipolar disorder indicates lithium responders.6

Aripiprazole was the first AA approved by the United 

States Food and Drug Administration for use as an aug-

mentation agent in the treatment of TRD. The efficacy and 

tolerability of aripiprazole augmentation have been reported 

in both Caucasian populations7,8 and an Asian population.9

Here, we retrospectively investigated the efficacy of ari-

piprazole augmentation for treatment of TRD, and evaluated the 

clinical predictors of treatment efficacy. Unrecognized bipolar 

disorder could be related to antidepressant resistance in major 

depressive disorder.10–13 Because previous studies demonstrated 

that the diagnosis of .50% of TRD patients is subsequently 

changed from major depressive disorder to bipolar disorder,11,14 

and a large-scale cohort study revealed an association between 

a history of poor response to antidepressants in major depres-

sive disorder and a subsequent diagnosis change to bipolar 

disorder,15 we enrolled depressed patients with both major 

depressive disorder and bipolar disorder in our study.

Methods
study design
This multicenter retrospective study was conducted from June 

2006 to June 2012 at five sites in Japan: the Department of Psy-

chiatry of the Tokyo Women’s Medical University Hospital, 

the Department of Psychiatry of the Tokyo Women’s Medical 

University Medical Center East, the Fuku Clinic, Murakami 

Hospital, and the Ms Clinic. Data were extracted from the 

medical records. The criterion for TRD in this study was fail-

ing to satisfactorily respond to antidepressant monotherapy, 

which is the administration of a maximum dose of at least 

one antidepressant for .6 weeks. This criterion corresponds 

to Stage I of TRD defined by Thase and Rush.16 Eighty-five 

depressed patients considered to have TRD who underwent 

aripiprazole augmentation therapy were included. Eligible 

patients met the Text Revision of the Diagnostic and Statistical 

Manual of Mental Disorders (DSM) IV (DSM-IV-TR) criteria 

for a major depressive episode and had an axis I diagnosis of 

major depressive disorder or bipolar disorder. With regard to 

comorbidity, patients with comorbid anxiety disorders (such 

as panic disorder, social anxiety disorder, generalized anxiety 

disorder, and obsessive compulsive disorder) were included, 

and patients with other comorbid psychiatric disorders, includ-

ing axis II disorders, were excluded. Patients who underwent 

augmentation with other AAs before aripiprazole augmenta-

tion were also eligible. Aripiprazole augmentation was admin-

istered according to the clinician’s judgment. Aripiprazole was 

added to an adequately dosed antidepressant agent, and the 

aripiprazole dose depended on the clinical response, includ-

ing side effects. Treatment responses were evaluated based 

on Clinical Global Impression Improvement (CGI-I) scores 

assessed 8 weeks after initiating aripiprazole administration. 

Subjects with scores of 1 (very much improved) and 2 (much 

improved) were classified as the remission group, whereas 

those with scores ranging from 3 to 7 (very much worse) were 

classified as the nonremission group. We compared the two 

groups in terms of the demographic and diagnostic variables 

(eg, age, sex, diagnosis, and comorbid anxiety disorders), psy-

chiatric medication variables (eg, class of antidepressant, final 

dose of aripiprazole, and premedication with other AAs), and 

clinical variables (eg, severity and number of recurrent major 

depressive episodes, duration of current major depressive epi-

sode, and lack of response to antidepressant therapy). Severity 

of illness was evaluated based on Clinical Global Impression 

Severity scores at the initiation of aripiprazole administration: 

subjects with scores of 3 (mildly ill) or 4 (moderately ill) were 

classified into the moderate group, whereas those with scores 

ranging from 5 (markedly ill) to 7 (among the most extremely 

ill) were classified into the severe group. No subjects had a 

score of 1 (normal, not at all ill) or 2 (borderline mentally ill). 

The study was conducted in accordance with the Declaration 

of Helsinki, and the ethics committee of the Department of 

Psychiatry of the Tokyo Women’s Medical University Hos-

pital, which was the principal site of this study, approved the 

protocol. Written informed consent from the patients was 

not obtained because this study was retrospective. We have 

informed the patients about the study using bulletin board 

posting, and obtained oral agreement.

statistical analyses
A chi-square test or Fisher’s exact test was conducted to com-

pare categorical variables between the two groups. Multiple 

logistic regression analysis was performed between the two 
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groups as a dependent variable selected the independent 

variables for the model using the stepwise method based on 

Akaike’s information criterion.17 All statistical analyses were 

conducted using JMP statistical software (Version 11; SAS 

Institute Inc., Cary, NC, USA). Each test was conducted at 

a significance level of P,0.05.

Results
Among the 85 depressed patients, 31 were classified into 

the remission group and 54 into the nonremission group 

(Table 1); that is, the efficacy rate of aripiprazole augmenta-

tion was 36.5% (31/85). Age and sex did not significantly dif-

fer between the two groups. Fourteen patients were diagnosed 

with bipolar disorder and underwent aripiprazole augmenta-

tion for the depressive state, and the rate of bipolar disorder 

in the remission group was significantly higher (P=0.031) 

(Table 1). On the other hand, the rate of comorbid anxiety 

disorders in the remission group was significantly lower 

(P=0.026) (Table 1). None of the psychiatric medication 

variables were related to the efficacy of aripiprazole augmen-

tation. Patients with a current episode duration ,3 months 

were less likely to respond to aripiprazole augmentation than 

the patients with a longer-duration current episode (P=0.085) 

(Table 1). In multiple logistic regression analysis, diagnosis, 

comorbid anxiety disorders, and duration of current episode 

were extracted as independent variables among all the vari-

ables using Akaike’s information criterion with a stepwise 

method. Aripiprazole augmentation was significantly more 

effective for bipolar depression (odds ratio =3.64, 95% 

confidence interval =1.05–14.29, P=0.041) (Table 2) than 

for major depressive disorder, and both absence of comorbid 

anxiety disorders and current episode duration .3 months 

were significantly associated with the efficacy of aripip-

razole augmentation (odds ratio =8.87, 95% confidence 

interval =1.54–169.44, P=0.011 and odds ratio =6.76, 95% 

confidence interval =1.10–131.79, P=0.037, respectively) 

(Table 2). Furthermore, even if the subjects were limited to 

those with major depressive disorder, only the absence of 

comorbid anxiety disorders was significantly associated with 

the efficacy of aripiprazole augmentation (odds ratio =6.61, 

95% confidence interval =1.15–125.67, P=0.032).

Discussion
In this multicenter retrospective study including Japanese 

subjects with major depressive disorder and bipolar disor-

der, the remission rate of aripiprazole augmentation was 

36.5%. This rate is slightly higher than that reported in a 

multicenter, randomized, placebo-controlled study in an 

Asian population, in which the remission rates were 30.4% 

for a flexible dose of 3–15 mg and 32.5% for a fixed dose 

of 3 mg.9 The remission rate limited to major depressive 

disorder patients, however, was 31.0% (22/71). This rate is 

similar to that of a previous study.9 Other studies reported 

that aripiprazole augmentation is effective for mildly, mod-

erately, and severely ill patients,18,19 and we also found that 

efficacy was unrelated to illness severity. Our finding that 

other variables, such as age, sex, class of antidepressant, 

number of recurrent major depressive episodes, and lack 

of response to antidepressant therapy, were unrelated to the 

efficacy of aripiprazole augmentation is also consistent with 

the results of a previous study.18 Although about half of the 

subjects in our study were receiving .3 mg of aripiprazole 

Table 1 Demographic and clinical characteristics of subjects

Characteristics Remission group (n=31) Nonremission group (n=54) P-values

Demographic and diagnostic variables
age (20–30 years/40–50 years/60–70 years) 6/16/9 (19.4%/51.6%/29.0%) 15/25/14 (27.8%/46.3%/25.9%) P=0.687
sex (men/women) 15/16 (48.4%/51.6%) 23/31 (42.6%/57.4%) P=0.601
Diagnosis (MD/BD) 22/9 49/5 P=0.031*
comorbid anxiety disorders, n (%) 1 (3.2%) 12 (22.2%) P=0.026*
Psychiatric medication variables
class of antidepressant (ssri or sNri/Tca/both) 17/3/11 34/4/16 P=0.759
Final dose of aripiprazole, .3 mg, n (%) 13 (41.9%) 31 (57.4%) P=0.169
Premedication of other aas, n (%) 10 (32.3%) 18 (33.3%) P=0.919
Clinical variables
severity (moderate group/severe group) 24/7 42/12 P=1.000
Number of recurrent major depressive episodes, .3, n (%) 10 (32.3%) 13 (24.1%) P=0.454
lack of response to antidepressant therapy, .2, n (%) 18 (58.1%) 24 (44.4%) P=0.227
Duration of current episode, ,3 months, n (%) 1 (3.2%) 9 (16.07%) P=0.085

Note: *P,0.05.
Abbreviations: aas, atypical antipsychotics; BD, bipolar disorder; MD, major depressive disorder; sNri, serotonin–noradrenalin reuptake inhibitor; ssri, selective 
serotonin reuptake inhibitor; Tca, tricyclic antidepressant.
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as the final dose, the final dose was not related to efficacy. 

Aripiprazole augmentation at both a flexible dose and a fixed 

dose was found to be effective for TRD patients in Japan,9 

suggesting that the aripiprazole dose should be selected on 

the basis of clinical effect and tolerability. The results of a 

meta-analysis and a nationwide population-based study sup-

port antidepressant augmentation with AAs for TRD.20,21 In 

our study, more than half of the subjects had taken other AAs 

before taking aripiprazole, and the presence or absence of 

premedication with other AAs was not related to the efficacy 

of aripiprazole augmentation. Recent studies of a network 

meta-analysis showed that aripiprazole was the most robust 

evidence-based option among various augmentation agents, 

including other AAs, for augmentation therapy in TRD 

patients.22,23 If augmentation of antidepressants with other 

AAs fails to achieve remission, aripiprazole augmentation 

is worth trying.

Our findings indicate that aripiprazole augmentation 

may be more effective for bipolar depression than for major 

depressive disorder, and that both absence of comorbid anxi-

ety disorders and duration of current episode of .3 months 

may predict the efficacy of aripiprazole augmentation. Mood 

disorders, including major depressive disorder, bipolar disor-

der, and bipolar spectrum disorder, are commonly comorbid 

with anxiety disorders,24 and a large number of individuals 

with bipolar disorder and bipolar spectrum disorder will 

meet the diagnostic criteria for an anxiety disorder during 

their lifetime.25 In the present study, the rate of comorbid 

anxiety disorders in patients with major depressive disorder 

was higher (12/71; 16.9%) than that in patients with bipolar 

disorder (1/14; 7.1%). Based on the results of the multiple 

logistic regression analysis for subjects with major depressive 

disorder and bipolar disorder and for those with only major 

depressive disorder, comorbid anxiety disorder was consid-

ered to be a negative predictor of aripiprazole augmentation. 

Previous studies reported that anxiety disorder comorbidity 

with mood disorder increases depression severity and suicide 

risk.26–29 Our findings suggest that anxiety disorders comorbid 

with both major depressive disorder and bipolar disorder 

may increase resistance to treatment. Obsessive-compulsive 

disorder (OCD) was included in anxiety disorders in the 

present study based on DSM-IV-TR as well as previous 

reports;25–29 however, the category of OCD has been sepa-

rated from anxiety disorders in DSM-5, and future studies 

are needed to evaluate the comorbidity of anxiety disorders 

excluding OCD in mood disorders.

In a previous study, we found that lithium augmentation is 

more effective for depressed patients with a diagnosis change 

from major depressive disorder to bipolar disorder than for 

those without, and that a family history of major depressive 

disorder or bipolar disorder in a first-degree relative is the 

most reliable predictor of the efficacy of lithium augmenta-

tion.5 In the present study, aripiprazole augmentation was 

also more effective for patients with bipolar disorder than for 

patients with major depressive disorder, but the association 

between the efficacy of aripiprazole augmentation and family 

history of mood disorders could not be investigated because 

information about the family history of the patients in the 

present study was not available. The association between 

the efficacy of aripiprazole augmentation and a brief major 

depressive episode (,3 months) disappeared when the sub-

jects were limited to patients with major depressive disorder 

(P=0.105). A brief major depressive episode (,3 months) is 

reported to be a criterion for bipolar spectrum disorder,30 and 

the association between the efficacy of aripiprazole augmen-

tation and other factors of bipolarity requires further prospec-

tive studies comprising a larger number of subjects.

limitations
There are some limitations to the present study. The main 

limitation is that the study was retrospectively designed, 

and the sample size was small. Assessment of the efficacy and 

severity were based on CGI-I and Clinical Global Impression 

Severity scores, and an accurate evaluation was not performed 

using a rating scale, such as the Hamilton Depression Rating 

Scale. In addition, due to the retrospective nature of our study, 

important clinical information might have been overlooked. 

Senior psychiatrists follow-up all patients, and therefore, 

the information described in their medical records is consid-

ered accurate, which may minimize these limitations.

Conclusion
Our findings suggest that the polarity of depression, comor-

bidity of anxiety disorders, and current episode duration 

may predict the efficacy of aripiprazole augmentation for 

TRD including both major depressive disorder and bipolar 

disorder. Among them, comorbidity of anxiety disorders was 

Table 2 Predictors of efficacy of aripiprazole augmentation

Predictor ORa 95% CI P-value

Bipolar depression 3.64 1.05–14.29 P=0.041*
absence of comorbid anxiety disorders 8.87 1.54–169.44 P=0.011*
Duration of current episode .3 months 6.76 1.10–131.79 P=0.037*

Notes: *P,0.05. acalculated by multiple logistic regression analysis using indepen-
dent variables selected by the stepwise method based on akaike’s information 
criterion.17

Abbreviations: CI, confidence interval; OR, odds ratio.
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significantly related to the efficacy for TRD including only 

major depressive disorder. Additional studies are needed to 

examine the association between the efficacy of aripiprazole 

augmentation and bipolarity, and our results should be vali-

dated by a prospective study.
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