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harmacologic treatment of major depressive disor-
der has improved dramatically over the past 2 de-
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Objective: To determine the efficacy and toler-
ability of aripiprazole, a dopamine D2 and 5-HT1A

receptor partial agonist, as augmentation of anti-
depressant treatment of partially responding and
nonresponding patients with major depressive
disorder.

Method: Fifteen patients with major depres-
sive disorder (diagnosed with a site-generated
form described in the text) and an incomplete
response or no response to ≥ 8 weeks of antide-
pressant (selective serotonin reuptake inhibitor,
venlafaxine, or bupropion) monotherapy were
treated with aripiprazole augmentation in an
8-week, open-label study. Data were gathered
from July 2003 to March 2004.

Results: The mean duration of antidepressant
monotherapy at baseline was 43.1 weeks. At
baseline, mean Clinical Global Impressions-
Severity of Illness scale and Hamilton Rating
Scale for Depression (HAM-D) scores were 4.3
and 18.9, respectively. After initiation of aripipra-
zole augmentation, 6 of 15 patients achieved re-
mission (HAM-D score ≤ 7) at week 1, and 9 of
15 patients remitted by week 2. All 8 completers
achieved remission by study endpoint. Akathisia
in 2 patients who withdrew prematurely prompted
a reduction in the starting dose of aripiprazole
from 10 mg/day to 2.5 mg/day, resulting in a
50% reduction in attrition due to akathisia
(2/7 withdrew due to akathisia with the 10-mg
starting dose, 1/8 withdrew due to akathisia
with the 2.5-mg starting dose). Discontinuation
rates after 4 weeks of treatment were lower for
the 2.5-mg starting dose (1/8 patients) than for
the 10-mg starting dose (3/7 patients). Overall
discontinuation rates at endpoint were lower for
the 2.5-mg dose (3/8 patients) than the 10-mg
dose (4/7 patients). Response to aripiprazole aug-
mentation did not appear to be related to the anti-
depressant used at study initiation.

Conclusion: Aripiprazole is an effective aug-
mentation strategy for improving therapeutic re-
sponse in patients with treatment-resistant major
depressive disorder when administered in combi-
nation with standard antidepressant therapy.
Based on this clinical signal, a double-blind,
placebo-controlled trial is warranted.

(J Clin Psychiatry 2005;66:1216–1220)

P
cades. However, despite the availability of a broad array
of antidepressants and many patient-years of clinical ex-
perience, a substantial percentage of patients do not com-
pletely return to predepression levels of function. Full re-
mission, which is defined as a Hamilton Rating Scale for
Depression (HAM-D) score ≤ 7, is generally achieved by
only 30% to 50% of patients in 8-week depression tri-
als.1,2 Residual depressive symptoms are common and are
associated with many negative outcomes, including in-
creased relapse rates, more severe future episodes, risk of
comorbid medical and psychiatric illness, and psychoso-
cial impairment.3–5

New treatment strategies for refractory depression are
greatly needed, and a body of clinical trial data evaluating
the use of novel strategies is emerging. One particularly
promising new treatment approach is the augmentation of
antidepressant therapy with an atypical antipsychotic.
There is a relatively small body of literature on this topic,
consisting primarily of small open-label studies, retro-
spective chart reviews, and case reports.6–12 The findings
of 1 double-blind, placebo-controlled comparison of
fluoxetine, olanzapine, and the combination of olanzapine
and fluoxetine in 28 patients with treatment-resistant ma-
jor depressive disorder have been published and demon-
strate greater efficacy for the combination than either
agent alone.13 In addition, the combination of atypical
antipsychotic and fluoxetine resulted in significantly
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greater reductions in the Montgomery-Asberg Depression
Rating Scale score compared with monotherapy by the
first week of treatment.13 This nascent literature suggests
that augmentation of antidepressant therapy with an
atypical antipsychotic is effective for treatment-resistant
major depressive disorder.

Aripiprazole is an atypical antipsychotic with partial
agonist activity at the dopamine D2 and 5-HT1A receptors
and antagonist activity at the 5-HT2A receptors.14,15 To
date, clinical experience with aripiprazole augmentation
in treatment-resistant major depressive disorder has not
been reported. Herein, we describe the first experience
with aripiprazole as augmentation of antidepressant ther-
apy in partially responding or nonresponding patients
with major depressive disorder.

METHOD

This trial consisted of a 4-week open-label assessment
of aripiprazole augmentation of antidepressant therapy
followed by a 4-week open-label extension phase. Adult
outpatients 26 to 61 years of age (mean = 44.1 years) who
had a diagnosis of major depressive disorder based
on a site-generated assessment form that included evalua-
tion with the Clinical Global Impressions scale16 and
HAM-D17 and who had been treated with antidepressant
monotherapy for 8 or more weeks without an adequate
response were eligible for enrollment. An inadequate re-
sponse to antidepressant treatment was defined as a total
score of 14 or greater on the 17-item HAM-D. Exclusion
criteria were previous aripiprazole treatment, more than 1
prior failed trial of antidepressant therapy, failure to re-
spond to augmentation with another antipsychotic, pres-
ence of psychotic features, substance abuse within 6
months of study entry, or a seizure disorder. All patients
provided written informed consent, and the study proto-
col was approved by the center’s institutional review
board. Data were gathered from July 2003 to March 2004.

Patients continued on treatment with their existing an-
tidepressant monotherapy and upon enrollment were ini-
tiated on daily aripiprazole augmentation treatment. The
initial starting dose of aripiprazole was 10 mg/day, but the
observation of akathisia in 2 patients prompted a re-
duction in the starting dose to 2.5 mg/day for subse-
quently enrolled patients. Patients were seen weekly
for the first 4 weeks of the study and at week 8 for the
final visit. The primary efficacy endpoint was full remis-
sion with a HAM-D total score of 7 or less. Secondary
efficacy variables were response (i.e., ≥ 50% reduction
in baseline HAM-D total score) and Clinical Global
Impressions-Improvement scale (CGI-I) score of 1 (very
much improved) or 2 (much improved). The intent-to-
treat (ITT) population was defined as patients who re-
ceived 1 or more doses of aripiprazole. Results are re-
ported as last-observation-carried-forward (LOCF) and

observed-case/completer datasets of the ITT population.
Efficacy and safety results are reported using descriptive
statistics.

RESULTS

Fifteen patients fulfilled eligibility criteria and were
enrolled at the Northbrooke Research Center in Mil-
waukee, Wis. This population was moderately ill, with a
mean baseline Clinical Global Impressions-Severity of Ill-
ness scale score of 4.3 and a mean baseline HAM-D score
of 18.9. The mean duration of antidepressant treatment at
baseline was 43.1 weeks (Table 1). Most patients entered
the study receiving a selective serotonin reuptake inhibitor
(11 patients), and fewer were being treated with venlafax-
ine (3 patients) or bupropion (1 patient). Eleven out of 15
patients completed the 4-week study, and 8 of 11 com-
pleted the 4-week extension phase. The mean duration of
treatment was 40 days. Seven patients were treated with
aripiprazole 10 mg/day. The starting dose of aripiprazole
in the remaining 8 patients was 2.5 mg/day, which was in-
creased weekly in 2.5-mg increments as tolerated. Daily
doses at endpoint for these 8 patients were 2.5 mg (1 pa-
tient), 5 mg (3 patients), and 10 mg (4 patients).

The mean ± SD endpoint HAM-D total scores at week
8 were 4.3 ± 4.4 for the LOCF analysis and 2.5 ± 2.7 for
the 8 patients who completed the study. The mean ± SD

Table 1. Demographics and Patient Disposition of 15
Patients With Major Depressive Disorder Who Received
Aripiprazole Augmentation Therapy
Variable Value
Sex, N

Male 6
Female 9

Age, y
Mean 44.1
Range 26–61

Antidepressant monotherapy, N
SSRI 11
Venlafaxine 3
Bupropion 1

Antidepressant treatment duration, wk
Mean ± SD 43.1 ± 30.5
Median 30
Range 8–104

Baseline 17-item HAM-D score
Mean ± SD 18.9 ± 3.4
Range 15–28

Baseline CGI-S score
Mean ± SD 4.3 ± 0.6
Range 4–6

Patients completing 8 weeks, N (%) 8 (53)
Augmentation therapy duration, 40.1 ± 18.0

mean ± SD, d
Patients discontinuing study, N (%)

Adverse events 4 (27)
Lost to follow-up 3 (20)

Abbreviations: CGI-S = Clinical Global Impressions-Severity of
Illness scale, HAM-D = Hamilton Rating Scale for Depression,
SSRI = selective serotonin reuptake inhibitor.
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HAM-D total scores at weeks 1 and 2 were 8.9 ± 5.3 and
6.6 ± 5.1, respectively (Figure 1). Mean HAM-D total
scores at week 2 were 5.3 ± 4.4 for the 10-mg starting
dose and 7.8 ± 5.6 for the 2.5-mg starting dose.

All 8 of the patients who completed the study fulfilled
criteria for both response and remission. By week 8,
14 of 15 patients in the LOCF analysis were responders,
and 13 of 15 patients were remitters. Response at week 1
was achieved by 7 of 15 patients and by 10 of 15 patients
at week 2. By week 1, 6 of the 15 patients achieved re-
mission, and 9 of the 15 patients remitted by week 2.
More patients who started therapy with the 10-mg dose of
aripiprazole were responders at weeks 1 and 2 compared
with patients in the 2.5-mg group (Figure 2). Remission
rates were higher for the 10-mg group compared with the
2.5-mg group for the entire 4-week period (Figure 3). Re-
sponse was not related to concomitantly administered an-
tidepressant. A CGI-I score of 1 (very much improved)
was achieved by all 8 completers. In the LOCF analysis,
14 of 15 patients achieved a CGI-I score of 1 or 2.

Aripiprazole was relatively well tolerated in this
population, particularly at the lower starting dose of
2.5 mg/day. Overall, 7 patients discontinued because of
akathisia (N = 3), impaired memory (N = 1), or loss to
follow-up (N = 3). Discontinuation rates after 4 weeks
for the 10-mg starting dose (3/7 patients) were higher
than for the 2.5-mg starting dose (1/8). Overall discon-
tinuation rates at endpoint also were higher for the 10-mg
dose (4/7) than for the 2.5-mg dose (3/8). Reduction of
the starting dose to 2.5 mg lowered the discontinuation
rate due to akathisia by 50%. Sedation was reported by 2
patients and led to withdrawal from the study for 1 (aka-
thisia was an additional reason for this patient’s study
withdrawal). Insomnia was reported by 2 patients. Mean
body weight at baseline was 89.6 kg and at endpoint was
90.5 kg.

DISCUSSION

This first study of the use of aripiprazole to augment
antidepressant therapy suggests a potential role for this
atypical antipsychotic in treatment-resistant major de-
pressive disorder. Consistent with the findings from some
studies of other atypical antipsychotics,9,10,13 the addition
of aripiprazole to an antidepressant regimen resulted in a
rapid and clinically meaningful improvement in depres-
sion and global functioning scores.

Dose determination in this antipsychotic-naive patient
population is obviously of clinical relevance in terms of
maximizing efficacy and tolerability. Although this study
was not powered to identify a dose-response relationship,
a starting dose of 2.5 mg was efficacious and appeared to
be better tolerated, but the 10-mg dose appeared to elicit a

Figure 1. Total Scores on the 17-Item HAM-D for Major
Depressive Disorder Patients Receiving Augmentation
Therapy With Aripiprazole (LOCF and completer datasets)

Abbreviations: HAM-D = Hamilton Rating Scale for Depression,
LOCF = last observation carried forward.
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Figure 2. LOCF Response Rates as a Function of Starting
Dose in Major Depressive Disorder Patients Receiving
Augmentation Therapy With Aripiprazole (response defined
as ≥ 50% reduction in baseline HAM-D score)

Abbreviations: HAM-D = Hamilton Rating Scale for Depression,
LOCF = last observation carried forward.
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Figure 3. LOCF Remission Rates as a Function of Starting
Dose in Major Depressive Disorder Patients Receiving
Augmentation Therapy With Aripiprazole (remission defined
as HAM-D score ≤ 7)

Abbreviations: HAM-D = Hamilton Rating Scale for Depression,
LOCF = last observation carried forward.
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more rapid onset of response. This study was open-label,
and it is possible that the addition of a second pharmaco-
logic agent (i.e., aripiprazole) resulted in improvement
that was in part due to a placebo response. In addition,
the eligibility criteria required a minimum of 8 weeks
of treatment with an antidepressant. However, the mean
duration of antidepressant therapy prior to entering the
study was 43 weeks (median = 30 weeks), with only 1 pa-
tient entering with the required minimum 8 weeks of prior
antidepressant therapy. These findings should serve as an
impetus for randomized, double-blind, placebo-controlled
fixed-dose and flexible-dose trials of aripiprazole that
would better characterize the optimal dose, titration
schedule, and duration of augmentation treatment.

The mechanisms that underlie the additive efficacy of
antidepressants and atypical antipsychotics are not fully
understood. There is evidence that a relationship may ex-
ist between depressive symptoms and dopamine regula-
tion of psychomotor activity, motivation, pleasure, and
appetite.18 In fact, dopamine agonists (e.g., pramipexole,
bromocriptine) and agents that positively influence dopa-
mine transmission (e.g., stimulants) have historically been
used to augment antidepressant response.19–25 Laboratory
animal data demonstrate that the combination of fluoxe-
tine with olanzapine results in different profiles of norepi-
nephrine, serotonin, and dopamine release from the pre-
frontal cortex of rats.26 Aripiprazole is a partial agonist of
the dopamine D2 and serotonin 5-HT1A receptors and an
antagonist of the serotonin 5-HT2A receptor.14,15 It has been
suggested that partial 5-HT1A receptor agonism may be as-
sociated with antidepressant and anxiolytic effects.14,27–29

Indeed, the 5-HT1A receptor has been shown to be essen-
tial for the effects of antidepressants on neurogenesis in
the hippocampus.30 Further studies are warranted to better
characterize the relationship between 5-HT1A agonists and
clinically meaningful antidepressant effects.

CONCLUSION

The findings of this small, open-label study suggest
that the addition of aripiprazole to an existing antide-
pressant regimen in partially responsive or nonresponsive
patients with major depressive disorder results in the
rapid achievement of remission. Remission was achieved
by 6 of 15 patients in the first week of treatment and by 9
of 15 patients at week 2. Aripiprazole augmentation, par-
ticularly at a starting dose of 2.5 mg, is well tolerated and
thus may provide a reasonable treatment alternative for
patients with refractory depression.

Drug names: aripiprazole (Abilify), bromocriptine (Parlodel and
others), bupropion (Wellbutrin and others), fluoxetine (Prozac and
others), olanzapine (Zyprexa), pramipexole (Mirapex), venlafaxine
(Effexor and others).
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