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Objective: To investigate the specific effect 
of adjunctive aripiprazole on sexual function 
in patients with major depressive disorder 
and a history of an inadequate response to 
antidepressant medication by controlling for 
improvement in depressive symptoms as measured 
by improvement in Montgomery-Asberg 
Depression Rating Scale (MADRS) total scores.

Method: For this post hoc analysis, data 
were pooled from 3 multicenter, randomized, 
double-blind, placebo-controlled aripiprazole 
augmentation studies (CN138-139: June 
2004–April 2006; CN138-163: September 
2004–December 2006; and CN138-165: March 
2005–April 2008). Outpatients who met DSM-
IV-TR criteria for a major depressive episode that 
had lasted ≥ 8 weeks with an inadequate response 
to prospective antidepressant treatment were 
randomized to adjunctive aripiprazole or placebo 
for 6 weeks. Sexual functioning was assessed 
using the Massachusetts General Hospital Sexual 
Functioning Inventory (MGH-SFI). To assess 
whether adjunctive aripiprazole improves sexual 
functioning directly, rather than as an indirect 
effect of improvement in depression symptoms, 
the mean change in MGH-SFI item scores and 
overall improvement scores was assessed using 
analysis of covariance, with double-blind baseline 
and change in MADRS total score as covariates. 
Correlations between MGH-SFI items and MADRS 
total score and prolactin levels were also assessed.

Results: The analysis included 1,092 
subjects (n = 737 female and n = 355 male). In 
the total population, adjunctive aripiprazole 
demonstrated statistically significant greater 
improvements versus placebo on the MGH-SFI 
item “interest in sex” (−0.34 vs −0.18, P < .05). In 
males, no significant treatment differences were 
observed. In females, improvements in sexual 
functioning with adjunctive aripiprazole versus 
placebo were found on the MGH-SFI items 
“interest in sex” (−0.41 vs −0.21, P < .05) and 
“sexual satisfaction” (−0.44 vs −0.25, P < .05).

Conclusions: Aripiprazole adjunctive 
to antidepressant treatment can have some 

Impairment in sexual functioning is common in 
patients with depression. Indeed, studies have 

shown that sexual dysfunction is a key component of 
depression, with an increased risk even when controlling 
for age, health, medication, and other variables.1,2 It 
is also widely recognized that antidepressant therapy 
(ADT) can contribute to the emergence or exacerbation 
of sexual dysfunction. In addition, sexual side effects 
have been reported to occur, in varying degrees, with 
some medications across several antidepressant classes.3 
However, the selective serotonin reuptake inhibitors 
(SSRIs), along with the serotonin-norepinephrine 
reuptake inhibitors (SNRIs) such as venlafaxine and 
the tricyclic antidepressant (TCA) clomipramine, are 
the antidepressants most commonly associated with 
the adverse effect of sexual dysfunction.4 Common 
sexual side effects reported during ADT include erectile 
dysfunction, diminished libido, arousal difficulties, 
ejaculatory dysfunction, and delayed or absent 
orgasm,5 although the effects vary with agent as well 
as between the sexes. It should also be considered that 
the incidence and type of sexual dysfunction varies 
between antidepressants in the same class due to 
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Clinical Points

All health care professionals involved in the treatment of major depressive disorder ◆◆
should be aware that sexual dysfunction is common, can be exacerbated by some 
treatments, and may lead to premature discontinuation of medication.

Sexual dysfunction should be monitored and managed appropriately in all patients.◆◆
Adjunctive aripiprazole is associated with modest beneficial effects on sexual functioning ◆◆
in some patients, especially women.

differences in their pharmacologic profiles. For example, 
among the SSRIs, the high selectivity of paroxetine 
for serotonin reuptake relative to dopamine reuptake 
may explain the higher reported incidence of sexual 
dysfunction with paroxetine relative to other SSRIs.3,5

Treatment-associated sexual dysfunction can 
have a range of potential consequences, including 
psychological distress, a negative impact on quality of 
life, and self-esteem and relationship difficulties.3 Sexual 
dysfunction is also a common reason for medication 
nonadherence, resulting in treatment failure and costly 
disease management outcomes.6 Data suggest that up 
to 90% of patients with treatment-emergent sexual 
dysfunction will discontinue their prescribed medication 
prematurely.6 Taken together, improvement in sexual 
function should be considered an important goal in 
the treatment of depression, and steps should be taken 
to manage antidepressant-induced sexual dysfunction 
if it occurs. The management of sexual dysfunction in 
patients with depression should start with establishing 
the etiology of the problem and determining any 
temporal relationship between the onset of the problem 
and depressive symptoms, treatment effects, or other 
factors that may impact on sexual functioning.7 General 
guidelines for managing antidepressant-induced 
sexual dysfunction have been proposed and include 
reducing the antidepressant dose, switching treatment 
to an agent with a more favorable side effect profile, 
nonpharmacologic (psychotherapeutic) interventions, 
or addition of adjunctive medication to counter the 
effects of antidepressant-induced sexual dysfunction.3,7

Aripiprazole is an atypical antipsychotic that 
is approved as an adjunctive agent to ADT for the 
treatment of depression. The efficacy and tolerability 
of aripiprazole as adjunctive therapy to ADT has 
been demonstrated in 3 large, randomized, double-
blind, placebo-controlled trials involving patients who 
presented with a history of inadequate response to at 
least 1 trial of ADT and who exhibited an inadequate 
response to a prospective 8-week trial of a different 
ADT.8–10 Aripiprazole has a unique pharmacologic 
profile: partial agonist activity at dopamine D2, D3, and 
serotonin 5-HT1A receptors and antagonist activity at 
5-HT2A receptors.11 This pharmacologic profile may 

have beneficial effects on sexual functioning in patients 
with major depressive disorder (MDD) who have an 
inadequate response to standard ADT.3 For example, 
bupropion, an inhibitor of both the norepinephrine 
and dopamine transporters, has been shown in some 
studies to reduce SSRI-induced sexual dysfunction,12 
whereas antagonism at 5-HT2A receptors is seen 
with other antidepressants (such as nefazodone and 
mirtazapine), which are associated with a low incidence 
of sexual dysfunction.4 Aripiprazole monotherapy has 
also been shown to improve sexual functioning, as 
measured by mean improvement in Arizona Sexual 
Experience scale (ASEX) scores, in community-treated 
patients with schizophrenia.13 Thus, it was hypothesized 
that adjunctive aripiprazole has the potential to 
improve sexual functioning in patients with MDD.

Although medication-induced hyperprolactinemia 
is less likely with the atypical antipsychotics than 
typical agents,14 it has been reported commonly in 
women treated with SSRIs15 and can be associated 
with a wide range of clinical symptoms including 
sexual dysfunction. Thus, it has been suggested that 
reducing medication-induced hyperprolactinemia 
in patients with psychiatric disorders may improve 
sexual functioning.16 Given that aripiprazole, both 
as monotherapy and adjunctive to antipsychotics for 
the treatment of schizophrenia, has been associated 
with decreases in mean prolactin levels,13,17 it was 
also hypothesized that potential improvements in 
sexual functioning with adjunctive aripiprazole may 
be correlated with decreases in prolactin levels.

Here, we present a post hoc analysis of pooled data 
from 3 double-blind, randomized, placebo-controlled 
trials conducted with aripiprazole that had the mean 
change in Montgomery-Asberg Depression Rating Scale 
(MADRS) total scores as the primary endpoint. As 
reported previously,8–10 in the original individual studies 
at the end of the double-blind treatment phase, the mean 
change in the MADRS total scores was significantly 
greater in patients receiving adjunctive aripiprazole 
(−8.5 to −10.1) compared with placebo (−5.7 to −6.4, all 
P ≤ .001). This post hoc analysis was designed to assess 
the direct impact of adjunctive aripiprazole treatment on 
sexual functioning in patients with MDD and a history 
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of an inadequate response to antidepressant medication 
by controlling for improvement in depressive symptoms 
as measured by improvement in MADRS total scores.

METHOD

Data were pooled from 3 placebo-controlled studies 
conducted at multiple sites within the United States. 
All studies were conducted in accordance with the 
Declaration of Helsinki and received appropriate 
approval by the institutional review board or independent 
ethics committee. Written informed consent was 
obtained from all participants before study entry.

Study Design and Patient Population
Full details of the primary studies have been 

described previously.8–10 Briefly, 3 multicenter, 
randomized, double-blind, placebo-controlled studies 
(CN138-139: June 2004–April 2006; CN138-163: 
September 2004–December 2006; and CN138-165: 
March 2005–April 2008) were conducted to investigate 
the efficacy, safety, and tolerability of adjunctive 
aripiprazole with standard ADT in patients with 
MDD who showed an inadequate response (defined as 
< 50% reduction in severity of depressive symptoms) 
to at least 1 historical and 1 prospective ADT. The 
studies are registered in clinicaltrials.gov (identifiers: 
NCT00095823, NCT00095758, and NCT00105196).

Subjects were outpatients, aged 18–65 years, who met 
DSM-IV-TR criteria for a major depressive episode18 
that had lasted ≥ 8 weeks. Patients were also required 
to have reported inadequate response to a previous 
adequate trial of ADT (defined as < 50% reduction 
in severity of depressive symptoms—determined by 
the Massachusetts General Hospital Antidepressant 
Treatment Response Questionnaire [ATRQ]19—to at 
least 1 and no more than 3 ADT trials of > 6 weeks 
duration [monotherapy] or > 3 weeks duration 
[combination treatments] at the minimum dose 
specified in the ATRQ). Further details of inclusion and 
exclusion criteria have been reported previously.8–10

Each study consisted of 3 phases: a 7- to 28-day 
screening phase, an 8-week prospective standard 
ADT treatment phase, and a 6-week double-blind 
randomization phase (actual study visits weeks 9–14). 
During the prospective ADT treatment phase, patients 
were treated with either escitalopram, fluoxetine, 
paroxetine controlled release, sertraline, or venlafaxine 
extended release, given according to label dosing. 
Patients also received single-blind placebo treatment 
in this phase to blind the patients to the transition 
into the randomized, double-blind treatment phase. 
For continuation into the double-blind treatment 
phase, patients in all studies were required to have an 
inadequate response to 8 weeks of prospective ADT 

treatment—defined as a < 50% reduction in 17-item 
Hamilton Depression Rating Scale (HDRS-17) total score 
during prospective ADT treatment and a HDRS-17 score 
≥ 14 and a Clinical Global Impressions-Improvement of 
illness scale (CGI-I) score ≥ 3 at randomization (week 8). 
Patients in study CN138-165 were also required to have a 
CGI-I score ≥ 3 at study week 6. Patients meeting criteria 
for entry into double-blind treatment were randomized 
(1:1) to continue the same ADT plus either double-
blind adjunctive placebo or adjunctive aripiprazole 
(2–20 mg/d). Aripiprazole was started at 5 mg/d and 
increased in weekly 5-mg/d increments to a maximum 
of 15 mg/d (patients receiving paroxetine or fluoxetine) 
or 20 mg/d (all other patients) based on assessment of 
efficacy and clinical response. Aripiprazole doses could 
be decreased at any visit on the basis of tolerability, 
except in the last week of double-blind treatment.

Assessments
Patients were evaluated weekly for the 6-week duration 

of double-blind treatment. The primary efficacy measure 
in these studies was the mean change from the end of 
the prospective ADT treatment phase (double-blind 
baseline, week 8) to the end of the randomized, double-
blind phase (week 14) in the MADRS total score.20

Sexual functioning was assessed using the 
Massachusetts General Hospital Sexual Functioning 
Inventory (MGH-SFI).21 This is a patient-rated self-report 
outcome measure that quantifies sexual dysfunction 
into 5 functional domains (“interest in sex,” “sexual 
arousal,” “ability to achieve orgasm,” “ability to maintain 
erection” [males only], and “sexual satisfaction”). 
Patients rate each item at the start of prospective ADT 
treatment (week 0), the end of the prospective ADT 
treatment phase (double-blind baseline, week 8), and 
week 14 using a 6-point scale from 1 (good function) to 
6 (poor function). Overall improvement since their last 
medication change was also measured at the end of the 
prospective ADT treatment phase (double-blind baseline, 
week 8) and week 14 using a 6-point scale (1 = very much 
improved, 2 = much improved, 3 = minimally improved, 
4 = unchanged, 5 = minimally worse, 6 = much worse). 
Serum blood samples were drawn at screening and at 
study weeks 8 and 14 to determine serum prolactin levels.

Analyses
For this post hoc analysis, data were pooled from 

patients who participated in 3 aripiprazole studies. 
All analyses were conducted on the safety sample, 
which included all patients who received at least 1 
dose of study medication (adjunctive aripiprazole or 
adjunctive placebo) during the 6-week, double-blind 
treatment phase. In these analyses, double-blind 
baseline was defined at the end of the prospective 
ADT treatment phase, just prior to receiving double-
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blind study medication. Analyses were conducted 
on the last-observation-carried-forward data set.

To assess how the treatment effect on sexual 
functioning might be impacted by improvement in 
depressive symptoms, this analysis was conducted on 
the change in MGH-SFI scores at endpoint, in which 
an adjustment for change in MADRS total score was 
included in the statistical model. Mean change in MGH-
SFI item scores and overall improvement scores were 
assessed using analysis of covariance (ANCOVA), with 
double-blind treatment and study as main effects and 
double-blind baseline MADRS total score assessment 
and change from double-blind baseline in MADRS total 
score as covariates. Separate analyses were also conducted 
for male and female subjects using the same ANCOVA 
model, controlling for depressive symptoms at double-
blind baseline and their improvement with treatment.

Correlations between MGH-SFI items and 
MADRS total score or prolactin levels were made 
using Pearson’s product-moment correlation.

RESULTS

Subject Disposition and Characteristics
A total of 1,092 patients were randomized to 

double-blind treatment in these 3 studies; 540 
patients received adjunctive placebo, 550 patients 
received adjunctive aripiprazole, and an additional 2 
patients were randomized to aripiprazole treatment 
in error. Patient disposition of the combined data set 
is shown in Figure 1. The randomized, double-blind 
treatment phase was completed by 85.3% of adjunctive 
aripiprazole-treated patients and 87.2% of adjunctive 
placebo-treated patients. The most common reasons 
for withdrawal were withdrawal of consent (3.7%) 
in the adjunctive placebo group and adverse events 
(4.4%) in the adjunctive aripiprazole group. Overall, 
1,085 patients (adjunctive placebo, n = 538; adjunctive 
aripiprazole, n = 547) received at least 1 dose of study 
medication and were included in the safety sample, 

Figure 1. Pooled Patient Disposition (randomized sample)

 

Table 1. Pooled Patient Demographics (randomized sample)

Characteristic
Adjunctive 

Placebo
Adjunctive 

Aripiprazole
Patients, n 540 552a

Gender, n (%)
Male 181 (33.5) 174 (31.5)
Female 359 (66.5) 378 (68.5)

Age, mean (SD), y 44.7 (10.9) 45.4 (10.8)
Race, n (%)

White 483 (89.4) 486 (88.0)
Black 42 (7.8) 43 (7.8)
Asian 6 (1.1) 9 (1.6)
American Indian/Alaskan native 2 (0.4) 2 (0.4)
Native Hawaiian/other Pacific 

Islander
0 3 (0.5)

Other 7 (1.3) 9 (1.6)
Duration of current episode, mo

Median (range) 18.8 (1.6–678.8) 18.8 (1.7–474.1)
Single depressive episode, n (%) 109 (20.2) 99 (17.9)
No. of adequate trials in current 

episode, n (%)
0 5 (0.9) 3 (0.5)
1 363 (67.2) 385 (69.8)
2 142 (26.3) 132 (24.0)
3 27 (5.0) 30 (5.4)
≥ 4 2 (0.4) 1 (0.2)

aIncludes 2 subjects who were randomized to aripiprazole treatment in 
error.

Randomized to double-blind treatment:
N = 1,092

Adjunctive placebo: n = 540 Adjunctive aripiprazole: n = 550

Discontinued: n = 69 (12.8%):
Lack of efficacy: n = 8 (1.5%)
Adverse event: n = 9 (1.7%)
Subject withdrew consent: n = 20 (3.7%)
Lost to follow-up: n = 13 (2.4%)
Poor/noncompliance: n = 7 (1.3%)
No longer meets study criteria: n = 9 (1.7%)
Other: n = 3 (0.6%)

Completed:
n = 471 (87.2%)

Discontinued: n = 81 (14.7%):
Lack of efficacy: n = 8 (1.5%)
Adverse event: n = 24 (4.4%)
Subject withdrew consent: n = 14 (2.5%)
Lost to follow-up: n = 13 (2.4%)
Poor/noncompliance: n = 7 (1.3%)
No longer meets study criteria: n = 13 (2.4%)
Other: n = 2 (0.4%)

Completed:
n = 469 (85.3%)

Randomized in error to 
adjunctive aripiprazole: n = 2

of whom 990 patients (adjunctive placebo, n = 489; 
adjunctive aripiprazole, n = 501) had at least 1 MGH-SFI 
item rating score for inclusion in this post hoc analysis.

Patient demographic characteristics for the pooled 
sample are shown in Table 1. There were no clinically 
relevant differences between the treatment groups across 
demographic characteristics. The mean age of patients 
was approximately 45 years, more females (n = 737) 
than males (n = 355) were randomized to treatment, 
and the majority (88.7%) of patients were white.

Among patients who entered the prospective ADT 
treatment phase of the studies, the frequency of ADT 
selection was venlafaxine extended release (29.5%), 
escitalopram (27.9%), sertraline (19.1%), fluoxetine 
(14.5%), and paroxetine controlled release (9.0%). The 
distribution of ADT during the double-blind treatment 
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Figure 2. Mean (SE) Change in MGH-SFI Items During Double-Blind Treatmenta,b

aMean change in MGH-SFI item scores from double-blind baseline were assessed using 
analysis of covariance, with double-blind treatment and study as main effects and double-
blind baseline assessment and change from double-blind baseline in Montgomery-Asberg 
Depression Rating Scale total score as covariates.

bSafety sample, last observation carried forward.
*P < .05 vs placebo.
Abbreviation: MGH-SFI = Massachusetts General Hospital-Sexual Functioning Inventory.

Double-Blind
Baseline
Score

–0.45

–0.4

–0.35

–0.3

–0.25

–0.2

–0.15

–0.1

–0.05

0

M
ea

n 
(S

E)
 C

ha
ng

e 
Fr

om
 B

as
el

in
e

Sexual
Satisfaction

Achieve
Orgasm

Sexually
Aroused

Interest
in Sex

4.3
n = 489

4.4
n = 499

4.6
n = 488

4.6
n = 496

4.6
n = 496

4.6
n = 489

4.4 
n = 489

4.4

*

n = 501

Adjunctive placebo
Adjunctive aripiprazole 

(A) All Patients

–0.4

–0.35

–0.3

–0.25

–0.2

–0.15

–0.1

–0.05

0

M
ea

n 
(S

E)
 C

ha
ng

e 
Fr

om
 B

as
el

in
e

Maintain
Erection

Achieve
Orgasm

Sexually
Aroused

Interest
in Sex

3.8
n = 163

4.1
n = 156

4.2
n = 163

4.3
n = 154

4.0
n = 155

3.8
n = 163

Sexual
Satisfaction

4.4
n = 155

4.3
n = 163

3.9
n = 163

4.1
n = 156

Adjunctive placebo
Adjunctive aripiprazole 

Double-Blind
Baseline
Score

(B) Males

*
*

–0.6

–0.5

–0.4

–0.3

–0.2

–0.1

0

M
ea

n 
(S

E)
 C

ha
ng

e 
Fr

om
 B

as
el

in
e

Sexual
Satisfaction

Achieve
Orgasm

Sexually
Aroused

Interest
in Sex

4.6
n = 326

4.5
n = 343

4.8
n = 325

4.8
n = 342

4.7
n = 341

4.8
n = 326

4.7
n = 326

4.6
n = 345

Adjunctive placebo
Adjunctive aripiprazole 

Double-Blind
Baseline
Score

(C) Femalesb



© COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC.

Fava et al

e6  doi:10.4088/PCC.10m00994gre Prim Care Companion CNS Disord 2011;13(1)

phase was similar (venlafaxine extended release [27.8%], 
escitalopram [30.5%], sertraline [18.2%], fluoxetine 
[15.0%], and paroxetine controlled release [8.5%]) 
and was comparable between treatment groups.

Sexual Functioning: All Patients
Mean changes in MGH-SFI items during double-

blind treatment are shown in Figure 2A–2C. In the 
total population, adjunctive aripiprazole demonstrated 
statistically significant greater improvements versus 
adjunctive placebo on the MGH-SFI item “interest 
in sex” (−0.34 vs −0.18, P < .05) (Figure 2A). 
Improvement in sexual functioning was independent 
of improvement in depressive symptoms, as double-
blind baseline MADRS total score and change from 
double-blind baseline in MADRS total score were 
included in the ANCOVA model as covariates.

MGH-SFI ratings of overall improvement 
since medication change are shown in Figure 3; 
the differences between adjunctive aripiprazole 
treatment compared with adjunctive placebo 
treatment were not statistically significant.

Sexual Functioning: Males
Mean changes in MGH-SFI items during double-blind 

treatment in males are shown in Figure 2B. Adjunctive 
aripiprazole demonstrated only numerical improvements 
versus adjunctive placebo on the following MGH-
SFI items in males: “interest in sex,” “ability to get 
sexually aroused,” “ability to maintain erection,” and 
“sexual satisfaction.” None of these changes reached 
statistical significance. Overall improvement since 

medication change was also not significantly different 
between treatment groups in males (Figure 3).

Sexual Functioning: Females
Mean changes in MGH-SFI items during double-

blind treatment in females are shown in Figure 2C. 
Adjunctive aripiprazole demonstrated statistically 
significant improvement versus adjunctive placebo 
on the MGH-SFI items “interest in sex” and “sexual 
satisfaction” in females (−0.41 vs −0.21 and −0.44 vs 
−0.25, respectively, P < .05). Again, this improvement in 
sexual functioning was independent of improvement 
in depressive symptoms, which was adjusted for in the 
statistical model. Adjunctive aripiprazole demonstrated 
comparable overall improvement since medication 
change to adjunctive placebo in females (Figure 3).

Correlation Between Change in MGH-SFI Item Scores 
and Change in MADRS Total Score and Prolactin Levels

Correlation coefficients (r) between changes in 
MGH-SFI item and change in MADRS total scores or 
change in prolactin levels are shown in Table 2. In the 
total population, there was a statistically significant, 
moderate correlation between improvement in the 
MADRS total score and improvement in all MGH-
SFI item scores in both treatment groups (P < .05). 
In females, improvement in all 5 MGH-SFI item 
scores showed a statistically significant, moderate 
correlation with improvement in MADRS total scores 
in the adjunctive aripiprazole and adjunctive placebo 
groups, whereas in males, there was a statistically 
significant, moderate correlation between improvement 
in the MADRS total score and improvement in all 

Figure 3. Overall Improvement in Sexual Functioning Since Medication 
Change at Week 14 (safety sample, last observation carried forward)a,b,c

aOverall improvement since their last medication change rated on a 6-point scale (1 = very 
much improved to 6 = much worse).

bMean double-blind baseline scores—all patients: placebo 3.8, aripiprazole 3.8; females: 
placebo 3.8, aripiprazole 3.8; and males: placebo 3.9, aripiprazole 3.8.

cMean MGH-SFI overall improvement scores were assessed using analysis of covariance, 
with double-blind treatment and study as main effects and double-blind baseline 
assessment and change from double-blind baseline in Montgomery-Asberg Depression 
Rating Scale total score as covariates. Differences were not statistically significant.

Abbreviation: MGH-SFI = Massachusetts General Hospital-Sexual Functioning Inventory.
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MGH-SFI item scores in the adjunctive placebo 
group (P < .05). In the adjunctive aripiprazole group, 
there was no significant correlation in “ability to 
maintain erection” or “ability to achieve orgasm.”

In the total population, significant, but weak, negative 
correlation was seen between change in prolactin 
scores and the MGH-SFI items “interest in sex” and 
“sexual satisfaction” in the adjunctive aripiprazole 
group (P < .05). No other MGH-SFI items showed 
significant correlation with change in prolactin levels 
in either the total population or analysis by gender.

DISCUSSION

Results from this post hoc analysis of pooled data 
from 3 randomized, controlled trials of aripiprazole 
augmentation of ADT suggest that adjunctive 
aripiprazole is associated with modest beneficial effects 
on sexual functioning in some patients. These benefits 
were manifested primarily by significant improvement 
in “interest in sex” and “sexual satisfaction” in women 
after treatment with adjunctive aripiprazole compared 
with those treated with placebo. Importantly, the 
improvement in sexual functioning was independent 
of improvements in depressive symptoms.

Impairment of sexual functioning is frequently 
associated with major depression,12 and treatments 

have also been shown to contribute to the emergence 
or exacerbation of sexual dysfunction, particularly 
SSRIs, SNRIs, and TCAs.3 In this analysis, perhaps 
not surprisingly, statistically significant correlations 
were observed between improvement in depression 
symptoms and improvement in sexual functioning for 
the majority of sexual functioning items in both men 
and women. To further explore the relationship between 
improvements in sexual functioning and depression 
symptoms following treatment with aripiprazole, 
further analyses of the changes in MGH-SFI items 
were carried out, controlling for improvements in 
depressive symptoms. When controlling for the 
change in MADRS total score from double-blind 
baseline, improvements in sexual functioning following 
adjunctive aripiprazole treatment were not statistically 
significant in men. This may be due to the fact that 
there were too few men in the analysis to achieve 
sufficient statistical power or that aripiprazole has less 
effect on the physical components of sexual function 
in men. On the item “achieve orgasm,” adjunctive 
aripiprazole patients reported less improvement 
than the adjunctive placebo patients, suggesting 
that adjunctive aripiprazole in men will not worsen 
sexual function compared with ADT monotherapy.

In contrast, improvements in sexual functioning 
were shown to occur independently of improvement in 
depressive symptoms on the 2 MGH-SFI items related 
to libido and sexual satisfaction. The finding that 
adjunctive aripiprazole can improve sexual function 
in women independently of the benefits on depression 
itself suggests a potential direct effect of aripiprazole on 
sexual functioning in women with MDD. Diminished 
sexual function in women is usually multifactorial 
and associated with a variety of psychological factors, 
such as the quality of interpersonal relationships, body 
image, sexual self-esteem, and prior psychosexual 
adjustment, so the findings have clinical relevance 
for clinicians considering adjunctive aripiprazole for 
their patients who do not respond to ADT.22 MGH-
SFI ratings of overall improvement since medication 
change were not significantly different between 
adjunctive aripiprazole and adjunctive placebo in men 
or women, although the sensitivity of this question for 
detecting improvements in sexual functioning with 
treatment has not been systematically evaluated.

It is interesting to note that sexual functioning 
improvements in women were mainly seen on the more 
emotional components of sexual functioning, specifically, 
improvements in libido and sexual satisfaction items 
of the MGH-SFI. In considering reasons for a gender-
specific effect, one possibility is that improvements 
in sexual functioning may be related to the enhanced 
dopaminergic effects of aripiprazole when added to ADT, 
especially as dopamine is known to have a positive effect 

Table 2. Correlation Between Change in MGH-SFI Item Scores 
and Change in MADRS Total Score and Prolactin Level (safety 
sample)a

Correlation

Change in  
MADRS Total Score Change in Prolactin Level

Adjunctive 
Placebo

Adjunctive 
Aripiprazole

Adjunctive 
Placebo

Adjunctive 
Aripiprazole

Total population
Interest in sex 0.217 0.211 −0.064 −0.091
Sexually aroused 0.185 0.219 −0.053 −0.008
Achieve orgasm 0.168 0.193 −0.059 −0.073
Sexual satisfaction 0.167 0.241 −0.065 −0.099
Overall 

improvement
0.301 0.372 −0.069 −0.069

Females
Interest in sex 0.196 0.194 −0.065 −0.064
Sexually aroused 0.184 0.227 −0.063 −0.001
Achieve orgasm 0.170 0.195 −0.085 −0.024
Sexual satisfaction 0.148 0.208 −0.074 −0.063
Overall 

improvement
0.253 0.375 −0.091 −0.019

Males
Interest in sex 0.276 0.224 −0.049 −0.100
Sexually aroused 0.186 0.179 0.029 0.085
Achieve orgasm 0.157 0.152 0.118 −0.145
Maintain erection 0.160 0.152 −0.007 0.070
Sexual satisfaction 0.223 0.295 −0.001 −0.101
Overall 

improvement
0.416 0.327 0.038 −0.064

aBolded values represent P < .05.
Abbreviations: MADRS = Montgomery-Asberg Depression Rating Scale, 

MGH-SFI = Massachusetts General Hospital-Sexual Functioning 
Inventory.
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on sexual desire and arousal in women and may promote 
willingness to continue sexual activity after it is initiated.22

In support of this hypothesis, preclinical studies 
have demonstrated that aripiprazole adjunctive to 
the SSRI escitalopram reversed the inhibitory action 
of escitalopram on the firing rate of serotonin, 
norepinephrine, and dopamine neurons. As the firing 
rates of serotonin and dopamine neurons were not 
diminished by the combination of escitalopram and 
aripiprazole, the direct 5-HT1A and D2 agonistic activity 
of aripiprazole may contribute to enhancing overall 
serotonin and dopamine transmission.23 It is also 
possible that the partial agonist activity of aripiprazole 
at dopamine D2 and D3 receptors may further enhance 
dopaminergic activity in patients with depression. 
Women may respond better to the type of sexual 
dysfunction improved by treatment with dopamine-
modulating agents, reflecting differences in the 
endocrinology and the physiology of the normal sexual 
response cycle between men and women. It is quite 
possible that sexual satisfaction in women is affected more 
by improvements in libido as compared to men, in whom 
sexual satisfaction may more closely reflect improvements 
in the more physical aspects of sexuality, such as ability 
to achieve orgasm or maintain erection. Further study is 
needed to better understand the mechanisms underlying 
the improvement in sexual functioning observed 
with aripiprazole and to examine potential reasons 
for the differential effect between men and women.

Similar to the findings reported here, bupropion—a 
norepinephrine and dopamine reuptake inhibitor without 
direct effects on serotonergic neurotransmission—has 
also been shown to increase the desire to engage in 
sexual activity, as well as to increase the frequency of 
engaging in sexual activity, but not other aspects of sexual 
functioning.12 It is also interesting to note that flibanserin, 
a drug that was initially developed as an antidepressant, 
has been shown to be effective for the treatment of 
premenopausal women with hypoactive sexual desire 
disorder.24,25 Flibanserin is an agonist at serotonin 
5-HT1A receptors and an antagonist at serotonin 
5-HT2A receptors and is thought to act by modulating 
dopamine and norepinephrine neurotransmitter systems, 
thereby leading to a healthy sexual response.26,27

Previous findings from a 26-week open-label 
study in patients with schizophrenia have shown that 
aripiprazole treatment was associated with improvements 
in sexual functioning using the ASEX scale as well as 
mean decreases in serum prolactin levels, although 
no meaningful correlation was found between sexual 
functioning and prolactin levels.13 Similarly, our study 
also failed to show a consistent correlation between 
changes in prolactin levels and changes in sexual 
functioning. Thus, it seems unlikely that reduction 
in prolactin levels with adjunctive aripiprazole 

treatment contributed to the improvements in sexual 
functioning experienced in these patients, especially 
since that correlation was not observed on the MGH-
SFI in women who showed greatest improvement 
with treatment. However, of note, studies relating 
hyperprolactinemia with sexual dysfunction have 
found more of an association in men than in women, 
suggesting that men may be more sensitive than women 
to hyperprolactinemia-related sexual dysfunction.14

The findings of this study should be considered 
with several limitations in mind. First, the study did 
not attempt to identify the possible underlying causes 
of sexual dysfunction, which is a consideration given 
the well-known impact of both mental and physical 
illnesses on sexual functioning,28 and the analyses did 
not make any distinction between patients who may 
have ADT-induced sexual dysfunction or depression-
induced sexual dysfunction. However, given that 
the improvements observed were independent of 
change from double-blind baseline in MADRS total 
score, we can hypothesize that adjunctive aripiprazole 
treatment helped to ameliorate ADT-induced sexual 
dysfunction. Further studies will be necessary to 
establish which specific types of sexual dysfunction 
benefit from adjunctive treatment with aripiprazole 
and to establish explicitly whether improvement is 
specific to ADT-induced sexual dysfunction or to 
sexual dysfunction consequent to depression. 

Second, this study used the MGH-SFI, which is 
derived from the ASEX, to assess sexual functioning. 
Although the MGH-SFI has been validated in male 
psychiatric patients,21 it has not been specifically 
validated in female patients. Third, these studies 
were not powered to detect differences in MGH-
SFI items, and, thus, all significant values should be 
considered exploratory and with this limitation in 
mind. Fourth, treatment effects were modest, and 
the clinical significance of observed improvement is 
unknown. Fifth, the effects on sexual functioning of 
aripiprazole as an adjunct to individual ADTs were not 
evaluated; the benefits of adjunctive aripiprazole may 
vary based on the types of antidepressants and their 
underlying propensity to cause sexual dysfunction. 

Sixth, data from this analysis came from controlled 
clinical trials in a defined, predominantly white patient 
population. With this in mind, the findings may not 
generalize to a wider patient population, for example, 
those in an earlier stage of treatment or patients with 
concurrent medical conditions that may impact sexual 
function. Finally, individual variability in prolactin 
levels may account for the lack of a consistent significant 
correlation between change in sexual function and 
prolactin; thus, the importance of prolactin and 
sexual dysfunction should not be dismissed.
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In conclusion, patients in the present post hoc analysis 
identified as inadequate responders to ADT, and thus 
eligible for treatment with adjunctive aripiprazole or 
adjunctive placebo, had moderate sexual dysfunction 
at double-blind baseline. Adjunctive aripiprazole had a 
significant positive effect on some of the more emotional 
components of sexual functioning in women—namely, 
libido and sexual satisfaction—that were largely 
independent of improvement in depressive symptoms.
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