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TREATMENT-EMERGENT SEXUAL

dysfunction is a frequent ad-
verseeffectoccurringwithmedi-
cation use and is a major influ-

ence for premature discontinuation of
antidepressant treatment, which leads to
treatment failure and costly disease man-
agement outcomes. Sexual dysfunction
is recognized as being associated with se-
lective and nonselective serotonin reup-
take inhibitor (SRI) antidepressants,
which are the most frequently pre-
scribed medications for outpatients aged
18 to 65 years and represent 90% of the
180 million antidepressant prescrip-
tions filled in the United States.1

Antidepressant treatment–associ-
ated sexual dysfunction is estimated to
occur in 30% to 70% of men and
women treated for major depression
with first- or second-generation agents,2

a principal reason for a 3-fold in-
creased risk of nonadherence that ap-
proaches 70% in the first months of
treatment and leads to increased re-
lapse, recurrence, disability, and re-
source utilization by affected pa-
tients.3 However, the literature in this
field is less developed for women with
more highly variable prevalence rates
and less conclusive data compared with
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Context Antidepressant-associated sexual dysfunction is a common adverse effect
that frequently results in premature medication treatment discontinuation and for which
no treatment has demonstrated efficacy in women.

Objective To evaluate the efficacy of sildenafil for sexual dysfunction associated with
selective and nonselective serotonin reuptake inhibitors (SRIs) in women.

Design, Setting, and Participants An 8-week prospective, parallel-group, ran-
domized, double-blind, placebo-controlled clinical trial conducted between September
1, 2003, and January 1, 2007, at 7 US research centers that included 98 previously sexu-
ally functioning, premenopausal women (mean [SD] age 37.1 [6] years) whose major
depression was remitted by SRIs but who were also experiencing sexual dysfunction.

Intervention Forty-nine patients were randomly assigned to take sildenafil or pla-
cebo at a flexible dose starting at 50 mg adjustable to 100 mg before sexual activity.

Main Outcome Measures The primary outcome measure was the mean differ-
ence in change from baseline to study end (ie, lower ordinal score) on the Clinical Global
Impression sexual function scale. Secondary measures included the Female Sexual Func-
tion Questionnaire, the Arizona Sexual Experience scale-female version, the Univer-
sity of New Mexico Sexual Function Inventory-female version, a sexual activity event
log, and the Hamilton Depression Rating scale. Hormone levels were also assessed.

Results In an intention-to-treat analysis, women treated with sildenafil had a mean
Clinical Global Impression–sexual function score of 1.9 (95% confidence interval [CI],
1.6-2.3) compared with those taking placebo (1.1; 95% CI, 0.8-1.5), with a mean
end point difference of 0.8 (95% CI, 0.6-1.0; P=.001). Assigning baseline values car-
ried forward to the 22% of patients who prematurely discontinued resulted in a mean
end point in the sexual function score of 1.5 (95% CI, 1.1-1.9) among women taking
sildenafil compared with 0.9 (95% CI, 0.6-1.3) among women taking placebo with a
mean end point difference of 0.6 (95% CI, 0.3-0.8; P=.03). Baseline endocrine levels
were within normal limits and did not differ between groups. The mean (SD) Hamil-
ton scores for depression remained consistent with remission in both groups (4.0 [3.6];
P=.90). Headache, flushing, and dyspepsia were reported frequently during treat-
ment, but no patients withdrew because of serious adverse effects.

Conclusion In this study population, sildenafil treatment of sexual dysfunction in
women taking SRIs was associated with a reduction in adverse sexual effects.

Trial Registration clinicaltrials.gov Identifier: NCT00375297
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men. In women, sexual dysfunction is
associated with decreased sexual inter-
est, genital sensitivity, and vaginal lu-
brication; delayed or absent orgasm;
dyspareunia; reduced sexual activity;
and overall dissatisfaction or loss of
pleasure in sexual relations.

Among the numerous strategies pro-
posed for managing sexual dysfunction
associated with SRI treatment, selective
phosphodiesterase type 5 inhibitors,
which have been limited to studies in-
volving men, have demonstrated the best
evidence-based data to support broad-
based and clinically meaningful treat-
ment efficacy.4 However, to our knowl-
edge, no randomized controlled trial
(RCT)hasdemonstratedeffectiveness for
women experiencing sexual dysfunc-
tion associated with SRI treatment. Com-
pared with men, women are prescribed
antidepressants at rates of 2 to 1 and can
be expected to represent a significant
number of patients needing relief.5 With-
out evidence-based data to treat sexual
function associated with SRIs in women,
clinicians may lack the confidence to
manage it effectively, which leaves pa-
tients exposed to excess random phar-
macology.6

Although sexual dysfunction is a ma-
jor influence in determining the selec-
tion or switching of antidepressants, it
is frequently overlooked because clini-
cians fail to inquire, misattribute it as a
symptom of depression that will im-
prove with treatment, or because 80%
of women do not discuss adverse sexual
effects with their physician.7,8 Sexual dys-
function associated with SRIs is dose re-
lated, usually occurs early in treat-
ment, and rarely remits spontaneously.

Selective phosphodiesterase type 5
inhibitors (sildenafil, vardenafil, tad-
alafil), which are effective and well tol-
erated for treatment of erectile dysfunc-
tion in men,9 including men with
depression10 and associated with SRI
treatment,11 are not approved by the US
Food and Drug Administration (FDA)
for women with sexual dysfunction.
However, interest in their potential use
in women was encouraged by reports
that nitric oxide synthase isoforms, ni-
tric oxide, and phosphodiesterase type

5 inhibitors are present in female geni-
tal tissue, and phosphodiesterase type
5 inhibitor enhancement of nitric ox-
ide–cyclic guanosine monophosphate
in nonadrenergic-noncholinergic sig-
naling for women seems similar to
men.12 When several trials involving
premenopausal and postmenopausal
women treated with sildenafil failed to
demonstrate significant improve-
ments for sexual arousal disorder,13 the
manufacturer abandoned pursuit of
FDA approval for treating women.

Subsequent RCTs narrowed their fo-
cus on more specific hormonal factors
and demonstrated efficacy with im-
proved frequency of sexual inter-
course, arousal, orgasm, and satisfac-
tion. One trial involved premenopausal
women with sexual arousal disorder but
with normal sexual desire. They were
randomized to receive 1 of 3 treat-
ments: 25 mg or 50 mg of sildenafil or
placebo.14 A protocol-specified trial in-
volved premenopausal or postmeno-
pausal women with sexual arousal dis-
order without concomitant hypoactive
sexual desire disorder. Women with low
baseline estrogen and androgen levels re-
ceived therapy, so their hormone levels
would be within the range of normal
therapy and were randomly assigned to
receive either a flexible dose of between
25 mg and 100 mg of sildenafil or pla-
cebo.15 In a third trial, postmenopausal
women receiving estrogen hormone
therapy and who had acquired sexual
arousal disorder and impaired orgasm
found that a single dose of 50 mg of silde-
nafil compared with placebo reduced or-
gasm latency and increased subjective
arousal in those having the lowest vagi-
nal pulse amplitude percentage change.16

In a fourth trial involving asymptom-
atic premenopausal women, a sildenafil-
placebo crossover reported increased
arousal and orgasm function.17 Case re-
ports18 and open-label studies19 have also
suggested efficacy for phosphodiester-
ase type 5 inhibitor treatment of women
with sexual dysfunction associated with
SRI treatment.

The objective of our current trial was
to use a protocol—similar to our previ-
ous RCT11 involving men with sexual

dysfunction associated with SRI treat-
ment—to assess the efficacy of silde-
nafil in the treatment of women, specifi-
cally women whose major depressive
order is in remission while taking a stable
dose of SRI antidepressants and who did
not have a preexisting sexual dysfunc-
tion but due to the treatment had sexual
dysfunction manifest as dysfunction of
orgasm (delay) or arousal (lubrication).5

Recognizing the importance of the hor-
monal variability on nitric oxide signal-
ing in sexual function in women20 and
depression on hypothalamic-pituitary–
adrenal axis regulation,21 we also exam-
ined endocrine measures. The follow-
ing were our specific aims: (1) to
compare the efficacy of sildenafil with
placebo for treatment of sexual dysfunc-
tion associated with SRI treatment in
women with remitted major depressive
disorder; (2) to determine whether silde-
nafil treatment is associated with change
in depression severity; and (3) to com-
pare adverse events occurring with silde-
nafil and placebo treatment.

METHODS
Trial Design

This prospective, parallel group, ran-
domized, double-blind, placebo-
controlled, 8-week trial to test the effi-
cacy of a flexible dose of between 50 mg
and 100 mg of sildenafil for sexual dys-
function in women was conducted from
September 2003 to January 2007, at 7 US
outpatient clinic medical centers. Each
center’s institutional review board ap-
proved the protocol. Before enroll-
ment, each woman provided written in-
formed consent to the investigator, who
had explained the nature, purpose, and
risks of the trial and who provided her
with a copy of the information sheets.
The study received an investigational
new drug approvable letter from the
FDA. Participants did not receive finan-
cial compensation.

Patients

Women were eligible if they (1) were
between 18 and 50 years, (2) were pre-
menopausal, (3) had a diagnosis of ma-
jor depressive disorder in remission, (4)
were taking an antidepressant with a se-
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lective or nonselective SRI mecha-
nism for at least 8 weeks (at a stable
dose for at least 4 weeks), and (5) were
experiencing persistent sexual dysfunc-
tion for at least 4 weeks. Other eligi-
bility criteria were good health, some
form of regular sexual activity (ie, mas-
turbation, oral sex, intercourse) at least
twice monthly before the antidepres-
sant treatment, willingness to con-
tinue efforts at sexual activity at least
once weekly for the duration of the
study, and satisfactory sexual func-
tion before onset of depression or an-
tidepressant treatment. In addition, any
prior sexual dysfunction must have
been limited to previous episodes of de-
pression or antidepressant treatment
and must have remitted on clinical im-
provement and discontinuation of
medication.

Majordepressivedisorderinremission
wasdiagnosedaccordingtoDiagnosticand
Statistical Manual of Mental Disorders
(Fourth Edition) (DSM-IV) criteria.22

Women had to score no more than 10
points on the Hamilton Rating Scale for
Depression,whichconsistsof17itemsthat
areclinicianratedona5-pointscale from
0 (absent) to 4 (severe).23 The remission
threshold score of 10, rather than 7, was
selected to adjust for sexual dysfunction
associatedwithSRItreatmentpotentially
inflating thescore.24 Inaddition,women
had to score no more than 10 on the
Hamilton Rating Scale for Anxiety, indi-
cating absence of significant sympto-
matic anxiety.25

SexualdysfunctionassociatedwithSRI
antidepressant treatment is defined by
DSM-IV criteria for substance-induced
sexualdysfunction,22 whichincludes im-
paired desire, arousal (lubrication), and
orgasm and sexual pain. Women had to
havesubstantial impairedsexualfunction
defined by at least 1 of the following cri-
teria that caused significant distress: (1)
inabilitytohaveanorgasm(anorgasmia),
according to the woman’s opinion; (2)
clinically significant orgasm delay with
masturbationorintercoursethat,accord-
ing to thewoman’sopinion, represents a
meaningfuldelaycomparedwithherusual
time to achieve orgasm in response to
sexual stimulationbeforeantidepressant

medication interfered with her sexual
function;or(3)inabilitytoattainormain-
tainuntilcompletionofsexualactivityan
adequatelubricationorswellingresponse
ofsexualexcitementthat,accordingtothe
woman’s opinion, interferes with her
sexual function (compared with before
taking antidepressant medication).

Women were excluded for any of the
following reasons: diagnosis of a sexual
disorder other than one associated with
SRI treatment or onset of major depres-
sive disorder, genital anatomical defor-
mity, hysterectomy with or without
oophorectomy, and at least 6 months
of established normal sexual function
after the procedure and before onset of
depression and antidepressant treat-
ment, uncontrolled psychiatric disor-
der, diabetes mellitus, cardiovascular
disease, alcohol or substance abuse or
dependence, stroke, unstable cardiac
condition, arrhythmia, or myocardial
infarction within the last 6 months, cur-
rent or anticipated use of nitrate or
nitric oxide donor in any form, major
relationship changes, proliferative reti-
nopathy, investigational drug use within
3 months, current use of other thera-
pies or medications to treat sexual dys-
function, a sexual partner who has or
is receiving treatment for sexual dys-

function, or change in SRI antidepres-
sant agent or prescribed dose during the
study. Additional exclusion criteria
were use of hormone therapy; preg-
nancy; lactation; planning to become
pregnant during the trial; of child-
bearing potential and unwilling, un-
prepared, or judged unreliable to use
an acceptable and verifiable form of
contraception during the trial; Papani-
colaou test results indicating further as-
sessment; dyspareunia due to anatomi-
cal, inflammatory, infection condition,
or clinical estrogen deficiency; amen-
orrhea over 1 year; or situational sexual
dysfunction.

Study Protocol

Women were recruited and enrolled
from outpatient settings, newspaper ad-
vertisements, postings, and referrals.
One hundred forty-five patients were
assessed for eligibility at screening
(FIGURE). In addition to an assess-
ment of medical history with detailed
sexual history and recording of last
menstrual period, all patients re-
ceived a physical examination includ-
ing blood pressure, 12-lead electrocar-
diogram, standard biochemistry and
hematological laboratory tests, and pel-
vic examination with Papanicolaou test

Figure. Flow of Patients Through the Trial

98 Randomized

49 Randomized to receive placebo
49 Received intervention as

randomized

49 Randomized to receive sildenafil
49 Received intervention as

randomized

145 Women assessed for eligibility

100 Met eligibility criteria

45 Excluded
32 Did not meet inclusion criteria
10 Unwilling to participate
3 Other medical reason

2 Excluded
1 Antidepressant dose changed
1 Withdrew for family crisis 

12 Discontinued intervention
9 Lack of efficacy
3 Lost to follow-up

10 Discontinued intervention
4 Lack of efficacy
6 Lost to follow-up

39 Completed 8-week trial37 Completed 8-week trial

49 Included in primary analysis49 Included in primary analysis
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(unless documented within the last 12
months). Blood samples for determi-
nation of plasma concentrations of free
testosterone, thyroid-stimulating hor-
mone, tetraiodothyronine thyroxin, fol-
licle-stimulating hormone, luteiniz-
ing hormone, cortisol, progesterone,
estradiol, sex hormone–binding globu-
lin, total testosterone, and prolactin
were collected at the first and eighth
week before 11 AM on days 1 to 10 of
the menstrual period.

Using SPSS version 10 (SPSS Inc, Chi-
cago, Illinois), anunrestricted, computer-
generated randomization schedule was
developed by the study statistician (S.P.)
and given to the independent phar-
macy. The randomization assigned 49
patients to receive active sildenafil and
49 to receive identical placebo. The only
restriction to this randomization was that
the groups be of equal size. The largest
difference in numbers assigned to the 2
groups at any point in the trial was 4 (ex-
cludes completions). At baseline, pa-
tients were allocated to the next avail-
able number that randomly assigned
them to receive sildenafil or matching
placebo (50-mg starting dose). Medica-
tions were sealed in sequentially num-
bered identical containers according to
allocation sequence, and all study per-
sonnel and participants were blinded to
treatment assignment for the duration of
the study.Patientswere instructed to take
1 tablet of trial medication approxi-
mately 1 to 2 hours before anticipated
sexual activity, not more than once daily
over the 8-week trial period and were re-
quired to make at least 1 attempt but
were asked to try to make at least 2 at-
tempts at sexual activity per week. The
dose of study drug could be adjusted
from 1 (50 mg) to 2 (100 mg) tablets
based on investigator judgment of effi-
cacy and tolerability, including the re-
cording of the findings that resulted in
any study drug dosage change and ad-
verse events. Patients were given dia-
ries with instructions for recording trial
medication use and sexual activity. Silde-
nafil and placebo were provided by Pfizer
Inc, New York, New York.

Drug accountability, concomitant an-
tidepressant treatment, vital signs, and

self-rated and physician-rated symp-
tom reports were assessed at each visit
(weeks 2, 4, and 8), which included di-
ary review and return of unused medi-
cation. A urine pregnancy test was ad-
ministered to all women of childbearing
potential at each visit. Investigators
monitored, collected, and followed up
on any spontaneous reports of ad-
verse events, and they assessed and cat-
egorized the severity of the events and
their relationship to the study drug
throughout the trial.

Outcome Measures

Efficacy was assessed using 4 validated
measurements.Theprimaryefficacyout-
comemeasurewasthedifferencebetween
the2treatmentgroups inendpointmean
improvement scores (ie, lower ordinal
score) on the Clinical Global Impres-
sion Scale adapted for sexual function.26

Secondaryoutcomemeasureswerebase-
line to end point mean scores on the
SexualFunctionQuestionnaire,27 theAri-
zonaSexualExperiencescale–femalever-
sion,28 and theUniversityofNewMexico
Sexual Function Inventory–female ver-
sion.29 Patient-recorded event logs were
reviewed for the frequency and percent-
ageofsuccessful intercourseattempts, the
numberofsatisfactoryattemptsatorgasm
or climax, and used to corroborate rat-
ings. Participants were seen at baseline
and at weeks 2, 4, and 8 (or last visit) for
assessments that included measures of
change from baseline to weeks 2, 4, and
8 (or last visit).

The Clinical Global Impression scale
is a clinician-rated severity improve-
ment scale derived from a review of the
diary and discussion with the patient for
measuring sexual function with changes
measured from baseline to weeks 2, 4,
and 8 (final or last visit) with anchored
scores from 1 (normal) to 7 (most ex-
treme sexual dysfunction).26 The sexual
function questionnaire is a 34-item, mul-
tidimensional, patient-rated, self-
report, outcome measure of female
sexual function developed and vali-
dated in English and several other lan-
guages.27 It quantifies sexual function in
7 functional domains (desire, arousal-
sensation, arousal-lubrication, orgasm,

enjoyment, pain, partner) of the female
sexual response cycle to detect change
in and distinguish between the pres-
ence and absence of female sexual dys-
function consistent with the DSM-IV di-
agnostic criteria. Anchored 5- or 7-point
individual item response scales are
scored, ascending or descending, from
0 or higher to 6 or lower (most are 1 to
5) with the higher scores indicating bet-
ter sexual function. The 7 domain com-
posite–section scores add to a total score
range of 30 to 167: sexual desire (range,
5-31), arousal-sensation (range, 4-20),
arousal-lubrication (range, 2-10), or-
gasm (range, 3-15), pain (range, 2-15),
partner (range, 2-10), and enjoyment
(range, 6-30). Responses of not appli-
cable were entered as missing.

To provide concurrent validity, we
used the Arizona Sexual Experience and
the University of New Mexico Sexual
Function Inventory scales. Both are
shorter and well-established instru-
ments that have been validated in pa-
tients with psychiatric disorders. They
weight sexual function domains equally
with different wording and anchors at
administration.

The Arizona scale is a 5-item, patient-
rated questionnaire that quantifies
sexual drive, arousal (subjective ex-
citement), lubrication (physiological
excitement), ability to reach orgasm,
and orgasm satisfaction using an-
chored 6-point scales from 1 (good
function) to 6 (poor function) for each
item with a total score ranging from 5
to 30 (higher scores indicate greater
sexual dysfunction).28

The University of New Mexico scale29

is a 5-item, clinician-rated—for this
study—questionnaire derived from and
similar to the Arizona 28 and the Mas-
sachusetts General Hospital-Sexual
Function questionnaires.30 It uses an-
chored 6-point scales from 1 (good func-
tion) to 6 (poor function) for each item
(desire, sexual arousal, ability to achieve
lubrication, ability to achieve orgasm,
and overall satisfaction) to quantify pres-
ence and changes in sexual dysfunc-
tion independent of disease state or
medication (lower scores indicate bet-
ter or improvement in sexual function).
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The 17-item Hamilton depression rat-
ing23 was administered at baseline and
at weeks 2, 4, and 8 (or last visit) to
monitor depression severity to ensure
that the severity of depression had not
changed to be more than 10 (relapse of
major depression excluded study con-
tinuation). A second Hamilton anxiety
rating 24 occurred at week 8.

The clinical assessment of each pa-
tient and medical record was used to
confirm DSM-IV–defined major depres-
sive disorder in remission, substance-
induced sexual dysfunction, and any ex-
clusionary diagnoses.

Biochemical Measures

Serum blood samples drawn at base-
line and at study end, before 11 AM on
days 1 to 10 of the menstrual period
(follicular phase), were stored at −80°C
until assayed and measured following
prescribed procedures (eg, chemilumi-
nescent enzyme immunoassay, mircro-
particle enzyme immunoassay, radio-
immunoassay) at the Reproductive
Endocrine Reference Laboratory at Mas-
sachusetts General Hospital, Boston.
Levels of cortisol, progesterone, estra-
diol, total testosterone, free testoste-
rone, follicle-stimulating hormone, leu-
tinizing hormone, prolactin, sex
hormone–binding globulin, thyroid-
stimulating hormone, and total thyrox-
ine were determined. Full analysis pro-
cedures with lower limits of detection
reported for assays performed at the
Massachusetts General Hospital Gen-
eral Clinical Research Center core labo-
ratory using commercially available kits
are published by the manufacturer and
available on request.

Statistical Analysis

Baseline demographics, safety, and tol-
erability evaluations were compared
using descriptive statistics by �2 and
Fisher exact tests (when cell sizes were
�5). Independent samples t tests com-
pared baseline patient characteristics
and Clinical Global Impression sexual
function scores between the study
groups at end point. The �2 analyses
were used to evaluate group differ-
ences in categorical measures. Analy-

ses were based on intent-to-treat with
the last-observation-carried-forward
analyses performed on all variables and
included data from all protocol-
treated patients. All randomized pa-
tients received and took at least 1 dose
of study trial medication, had at least
1 efficacy assessment, and were in-
cluded regardless of protocol devia-
tions or whether they completed the
study. The final analysis included
women who completed the trial, but for
the women who did not complete the
trial, their baseline value was carried
forward in separate analyses. The
change in sexual functioning by Clini-
cal Global Impression sexual function
score and all other questionnaires from
baseline to each patient’s own end point
were the dependent measures of
efficacy.

A repeated measures analysis of vari-
ance was used to determine differ-
ences between placebo and sildenafil in
the change from baseline to end point
for the measures of efficacy and depres-
sion severity (time � group interac-
tion). In addition, exact nonparamet-
ric methods were applied to the efficacy
measures to substantiate results that
rely on distributional assumptions.
Findings were also confirmed with
analysis of covariance and Wilcoxon
rank sum tests for primary analyses.

All statistical tests were 2-sided,
and all hypotheses were evaluated at
the 5% significance level. The F test
of the overall hypothesis test was
first conducted before multiple com-
parisons analyses.

Sample-size calculations were based
on detecting a difference in full re-
sponse rates at 8 weeks, assuming a re-
sponse rate of 70% for sildenafil and
35% for placebo. Thus, a sample size
of 82 evaluable patients (41 per group)
was expected to detect a significant dif-
ference with 90% power for a type I er-
ror rate of �=.05 between sildenafil and
placebo (2-sided). Assuming 20% at-
trition, 100 patients were planned to be
randomized and 98 patients were en-
tered. The sample size determination
assumed no interactions of treatment
with site or antidepressant.

The primary analysis was according
to assignment at randomization. In ad-
dition to determination of this narrow
measure of efficacy based on all ran-
domized patients and imputing the
worst rank scores for early exclusions
due to protocol violations before and
without taking the trial drug, there was
a general efficacy analysis for all pro-
tocol-treated patients and all trial com-
pleters.

Adjusted means (SDs) were deter-
mined and reported. Where appli-
cable, 95% confidence intervals (CIs)
are provided. Analyses were per-
formed with SAS version 9.1.3 (SAS In-
stitute Inc, Cary, North Carolina).

RESULTS
One hundred women (Figure) of the
145 screened met eligibility require-
ments. Among the most frequent causes
for exclusion were ineligible protocol
criteria (ie, lack of acceptable and veri-
fiable form of contraception, perimeno-
pausal with irregular cycles or amen-
orrhea, non-SRI sexual dysfunction
augmentation, switching antidepres-
sant agent, other treatments for sexual
dysfunction), and other miscella-
neous reasons (partner issues, abnor-
mal Papanicolaou test results, medical
comorbidity, excessive alcohol use, or
relationship or partner problems). Two
eligible participants were withdrawn af-
ter they were screened but before they
were randomized. One patient had a
change in antidepressant dose made by
her primary care physician. The other
patient withdrew due to her partner’s
serious injuries. The 2 nonrandom-
ized and untreated women did not dif-
fer on any demographic characteris-
tics from those who entered the trial and
were not included in the analyses. A
total of 98 women were randomly as-
signed to receive active sildenafil
(n=49) or placebo (n=49). The mean
(SD) age of the women was 36.7 (7.1)
years. They had been taking antide-
pressant medication for 27.7 (34.6)
months. Distribution of prescribed an-
tidepressants was comparable be-
tween groups. There were no statisti-
cally significant differences between
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baseline demographics in the as-
signed treatment groups (TABLE 1).

Systematic review for any protocol
deviations in patient enrollment was
undertaken before unbinding. The 98
randomized women constituted the
last-observation-carried-forward analy-
sis. Seventy-six women (77.6%) com-
pleted the study: with 75.5% (37 of 49)
in the placebo group and 79.6% (39
of 49) in the sildenafil group and con-
stituted the completer population. Nine
women in the placebo group and 4 in
the sildenafil group discontinued pre-
maturely for lack of efficacy. The other
6 in sildenafil and 3 in the placebo
groups were lost to follow-up. No
discontinuations for intolerable or se-
rious adverse events were reported
(Figure).

Baseline Prevalence
of Sexual Dysfunction
As determined by the inclusion crite-
ria, the prevalence of sexual problems
was high and the mean (SD) number
of problems reported was 3.0 (0.7) for
the sildenafil group and 2.8 (0.7) the
placebo group (P=.21), with 95.8% of
women reporting more than 1 com-
plaint. They reported disturbances in
desire (87.8%), subjective arousal
(80.6%), lubrication (79.6%), orgasm
delay (98.7%), and other difficulties
(23.6%), which included anorgasmia,
lack of pleasure, and pain. Prior to
study entry, the women self-reported
a mean (SD) of 6.0 (5.2) sexual
attempts per month, of which 1.4
(2.0), or 29.6% (34.9%), were consid-
ered successful. There were no statis-

tically significant differences between
treatment groups in number or type
of sexual problems or in number or
percentage success of sexual attempts
at baseline (Table 1).

Efficacy Measures

Clinical Global Impression. The dif-
ference from baseline to end point in
the mean (SD) change in the Clinical
Global Impression scale sexual func-
tion improvement by intent-to-treat
last-observation-carried-forward
analyses (ie, lower ordinal score) was
4.8 (0.7) to 2.8 (1.0) with a difference
of 1.91 (95% CI, 1.57-2.26) for the
sildenafil group vs 4.7 (0.9) to 3.6
(0.9) with a difference of 1.10 (95%
CI, 0.75-1.46) for the placebo group,
which showed a significant difference
of 0.8 (95% CI, 0.6-1.0, P = .001)
between groups (TABLE 2). To adjust
for potential bias introduced by
patients who prematurely discontin-
ued, a more conservative intent-to-
treat analysis assigning return-to-
baseline values carried forward of
those who did not complete the study
showed a baseline-to-end point mean
difference in the Clinical Global
Impression scores of 1.5 (95% CI, 1.1-
1.9) among women taking sildenafil
vs 0.9 (95% CI, 0.6-1.3) for women
taking placebo and a significant 0.6
(95% CI, 0.3-0.8) mean change differ-
ence between groups (P=.03). Clini-
cally, 73% of women taking placebo
compared with 28% of women taking
sildenafil reported no improvement
with treatment (Clinical Global
Impression score �3 was rated as no
improvement).

Sexual Function Questionnaires.
Table 2 shows the mean (SD) scores
on the secondary outcome measures
from baseline to study end for both
treatment groups. In comparing the
baseline sexual function questionnaire
domain scores with those at the end
of the study, women in the sildenafil
group had a higher mean (SD)
improvement (orgasm, P=.01) than
women taking placebo for all domains
except for pain. In the Arizona and
the University of New Mexico ques-

Table 1. Demographics and Baseline Characteristics

Placebo
(n = 49)

Sildenafil
(n = 49)

P
Value

Age, mean (SD), y 36.1 (7.6) 37.4 (6.6) .36

Demographics, No. (%)
Married/significant other 41 (83.7) 46 (93.4) .11

Smoke cigarettes 7 (14.3) 8 (16.3) .78

Drink alcohol 43 (87.8) 40 (81.6) .40

�High school education 42 (85.7) 43 (87.8) .97

Premenopausalb 44 (89.8) 38 (77.6) .10

Exogenous contraceptive hormone 16 (32.7) 19 (38.8) .53

Primary diagnosis of depressiona 48 (98.0) 47 (95.9) .56

Antidepressant use, mean (SD), mo 25.8 (33.8) 29.3 (35.6) .62

No. of children, mean (SD) 1.2 (1.2) 1.3 (1.3) .58

Sexual problems
No. of problems, mean (SD) 2.8 (0.7) 3.0 (0.7) .21

Women with problems, No. (%)
Libido 43 (87.8) 43 (87.8) �.99

Arousal difficulty, lubrication 38 (77.6) 41 (83.7) .44

Anorgasmia 8 (16.3) 14 (28.6) .15

Orgasm delay, No./total (%)b 41/42 (97.6) 34/34 (100) 1.00

Sexual attempts within 30 d
Total, mean (SD) 6.1 (5.6) 6.0 (4.8) .92

Successful, % 34.7 (37.1) 24.6 (31.9) .15

Serotonergic antidepressants, No. (%)
Citalopram hydrochloride 6 (12.2) 6 (12.2) �.99

Venlafaxine hydrochloride 6 (12.2) 4 (8.2) .50

Escitalopram hydrochloride 8 (16.3) 7 (14.3) .44

Fluvoxamine maleate 1 (2.1) 0 (0.0) �.99

Paroxetine 2 (4.1) 10 (20.4) .20

Fluoxetine hydrochloride 16 (32.7) 12 (24.5) .40

Clomipramine, tricyclic 0 (0.0) 1 (2.0) �.99

Sertraline hydrochloride 10 (20.4) 9 (18.4) �.99
a In the other 3 women, the primary diagnoses were dysthymia, depressive disorder not otherwise specified, or anxiety

and depression.
b Women who were not able to have an orgasm were not asked about delay.
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tionnaires, the ability to reach orgasm
and experience orgasm satisfaction
was significantly better for those in
the sildenafil group than for those in
the placebo group for a mean differ-
ence from baseline of 0.5 (95% CI,
0.1-1.0; P=.01) for reaching orgasm
for the Arizona questionnaire and 0.7
(95% CI, 0.1-1.3; P=.01) for the New
Mexico questionnaire. In measuring
depression, at baseline, women in
both groups had nearly identical
Hamilton scores. At the end of the

study, their scores remained similar
(P=.90) indicating persisting remis-
sion in depression. The difference in
change scores between treatment
groups did not achieve statistical sig-
nificance (P = .86). Among women
who received treatment according to
protocol, 3 women in the placebo
group and 1 in the sildenafil group
developed intermittent Hamilton
depression scores of between 10 and
15. These were self-limited, transient,
symptomatic changes distinguished

from major depressive disorder
relapse and not considered clinically
meaningful to warrant intervention.
No recurrence or relapse of major
depressive disorder occurred in any of
the women continuing a stable dose
of antidepressants during the trial
(Table 2).

Endocrine Levels. Mean (SD) base-
line values for all endocrine values were
within the normal range without sig-
nificant differences between groups
(TABLE 3). Independent of treatment as-

Table 2. Sexual Functiona

Outcome

Mean (SD)

Change From Baseline
Placebo
(n = 49)

Sildenafil
(n = 49)

Baseline Study End Baseline Study End
Mean

(95% Confidence Interval)b
P

Valuec

Primary
Clinical Global Impression scale

ITTd 4.7 (0.9) 3.6 (0.9) 4.8 (0.7) 2.8 (1.1) 0.8 (0.6 to 1.0) .001

ITT-BCFe 4.7 (0.9) 3.8 (1.2) 4.8 (0.7) 3.2 (1.4) 0.6 (0.3 to 0.8) .03

Secondary
SFQ domainsf

Desire 13.6 (4.7) 16.4 (5.2) 13.0 (4.7) 17.3 (5.1) 1.4 (−0.9 to 3.8) .22

Arousal-sensation 8.4 (3.4) 10.4 (4.2) 7.1 (3.6) 10.3 (4.2) 1.1 (−0.8 to 2.9) .24

Arousal-lubrication 4.9 (2.0) 5.6 (2.3) 4.9 (1.7) 6.2 (2.2) 0.6 (−0.3 to 1.5) .20

Orgasm 7.9 (2.9) 8.6 (3.0) 5.9 (3.4) 8.6 (3.9) 2.1 (0.5 to 3.6) .01

Enjoyment 14.3 (5.5) 16.9 (5.4) 13.0 (5.2) 18.0 (5.7) 2.4 (0.01 to 4.73) .05

Pain 14.1 (1.6) 13.9 (1.8) 13.8 (2.4) 14.1 (1.9) 0.5 (−0.3 to 1.3) .21

Partner 7.5 (2.0) 7.9 (2.0) 7.0 (1.9) 8.2 (1.6) 0.9 (0.3 to 1.6) .007

ASEX items
Sexual drive 4.7 (1.1) 4.2 (1.2) 4.9 (1.2) 4.2 (1.2) 0.2 (−0.2 to 0.6) .40

Arousal 4.5 (1.0) 4.1 (1.1) 4.5 (0.9) 4.1 (1.1) 0.0 (−0.4 to 0.5) .81

Lubrication 3.9 (1.1) 3.5 (1.3) 3.8 (1.1) 3.3 (1.1) 0.1 (−0.3 to 0.5) .64

Ability to reach orgasm 4.8 (0.8) 4.5 (1.0) 5.2 (0.8) 4.3 (1.2) 0.5 (0.1 to 1.0) .01

Orgasm satisfaction 4.0 (1.4) 3.8 (1.3) 4.5 (1.5) 3.6 (1.4) 0.6 (0.0 to 1.3) .05

Total score 21.9 (3.6) 20.0 (4.2) 22.9 (3.5) 19.5 (4.6) 1.5 (−0.1 to 3.1) .06

UNM-SFI items
Desire 5.0 (1.7) 4.3 (1.6) 5.1 (1.4) 4.1 (1.5) 0.4 (−0.2 to 1.0) .18

Sexual arousal 5.0 (1.4) 4.4 (1.5) 5.0 (1.3) 4.3 (1.5) 0.2 (−0.5 to 0.8) .61

Lubrication 4.3 (1.5) 3.9 (1.6) 4.1 (1.4) 3.4 (1.4) 0.3 (−0.3 to 0.8) .32

Ability to reach orgasm 5.6 (1.2) 5.0 (1.4) 5.9 (1.1) 4.6 (1.6) 0.7 (0.1 to 1.3) .01

Overall satisfaction 4.9 (1.3) 4.4 (1.5) 5.1 (1.2) 4.0 (1.5) 0.6 (−0.03 to 1.2) .07

Total score 24.8 (5.6) 22.0 (6.1) 25.2 (4.7) 20.2 (6.4) 2.3 (−0.1 to 4.7) .06

Hamilton depression score 4.1 (2.5) 3.9 (3.6) 4.1 (2.4) 4.0 (3.5) 0.2 (−1.6 to 1.9) .86
Abbreviations: ANOVA, analysis of variance; ASEX, Arizona Sexual Experience scale; BCF, baseline carried forward; ITT, intent to treat; LOCF, last observation carried forward;

SFQ, Sexual Function Questionnaire; UNM-SFI, University of New Mexico Sexual Function Inventory.
aThirty-seven of 49 women (75.5%) in the placebo group and 39 of 49 women (79.6%) in the sildenafil group completed all 8 end point assessments.
bDifferences in the change from baseline to each patient’s own end point for the change in sexual functioning measured by Clinical Global Impression of Sexual Function improve-

ment.
cCalculated as part of the repeated measures ANOVA and using the last-observation-carried-forward algorithm.
dThe intent-to-treat analysis using the last observation carried forward measured by the mean difference in baseline to study end improvement in placebo-treated group was

1.1 (95% confidence interval [CI], 0.8-1.5) vs sildenafil-treated group 1.9 (95% CI, 1.6, 2.3). The effect size was 0.7 (95% CI, 0.5-0.9).
eFor patients not completing trial the mean difference in baseline to end point in placebo-treated group was 0.9 (95%CI, 0.6-1.3) vs sildenafil-treated 1.5 (95% CI, 1.1-1.9). The

effect size was 0.5 (95%CI; 0.3,0.7).
fSee the “Methods” section for the 7 SFQ domain scoring ranges. All randomized women providing responses to all domain questions at baseline or study end of treatment, or time

of discontinuation, were included in analysis of that domain. Nonapplicable responses were treated as missing.
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signment, a comparison of women
whose sexual function improved with
those whose sexual function did not
improve showed higher mean base-
line levels of free testosterone (P� .01)
and thyroxine (P� .01) among SRI-
associated sexual dysfunction treat-
ment responders.

Study Drug Use. At study end, 76.9%
(30 of 39) of women took a mean (SD)

dose of 91.7 (19.8) mg of sildenafil and
86.5% (32 of 37) took 93.1 (17.5) mg
of placebo. The maximum dose for the
study was 100 mg. The mean (SD)
number of doses per 2-week interval
was 5.0 (2.5) mg for sildenafil and 5.2
(2.5) for placebo, which supports the
notion that the lack of efficacy in pla-
cebo patients was not due to a lack of
attempts (P=.67).

Adverse Events. The most common
adverse event was headache, reported by
43% of women taking sildenafil and 27%
taking placebo (P=.09). Less frequent
were flushing, 24% vs 0% (P�.001); dys-
pepsia, 12% vs 0% (P=.01); nasal con-
gestion, 37% vs 6% (P�.001); and tran-
sient visual disturbances, 14% vs 2%
(P=.03), respectively. Adverse events
more common in the placebo group than
in the sildenafil group were nausea 16%
vs 2% (P=.01) and anxiousness 6% vs
2% (P=.31). No serious adverse events
related to trial medication were re-
ported (TABLE 4).

COMMENT

To our knowledge, this is the first ran-
domized trial to demonstrate a signifi-
cant reduction in adverse sexual ef-
fects, measured by the Clinical Global
Impression sexual function, that com-
pared sildenafil with placebo among
women with SRI-associated sexual dys-
function, specifically including de-
layed orgasm responses and inad-
equate lubrication, while continuing
stable-dose antidepressant treatment.
These findings support earlier open-
label reports involving women with SRI-
associated sexual dysfunction and
builds on the results of previous trials
involving men, with benefits not lim-

Table 4. Most Common Adverse Eventsa

Adverse Event

No. (%)

P
Value

Placebo
(n = 49)

Sildenafil
(n = 49)

Total, No. 55 104

Headache 13 (27) 21 (43) .09

Dyspepsia 0 6 (12) .01

Flushing 0 12 (24) �.001

Visual disturbance 1 (2) 7 (14) .03

Nasal congestion 3 (6) 18 (37) �.001

Palpitations 1 (2) 4 (8) .17

Restless/anxious 3 (6) 1 (2) .31

Insomnia 1 (2) 4 (8) .17

Diarrhea 3 (6) 2 (4) .65

Nausea 8 (16) 1 (2) .01

Dizziness 2 (4) 3 (6) .65

Otherb 6 (12) 12 (24) .84
aOf the 100 patients eligible for the study, 2 women were excluded prior to randomization and did not receive study

drug.
bUrinary, psychiatric symptoms, dry mouth, fatigue, body warmth, gastrointestinal tract, infection. The adverse events

that were more common in women treated with placebo than with sildenafil were nausea (15% vs 1%) and anxious-
ness (7% vs 1%).

Table 3. Endocrine Levels at Baseline (Total n = 98)a

Hormones
Normal
Range

Mean (SD)

P
Valueb

Mean (SD)

P
Valueb

Placebo
(n = 49)

Sildenafil
(n = 49)

Nonresponders
(n = 46)

Responders
(n = 52)

Cortisol, µg/dL 5-25 11.40 (4.90) 13.62 (8.11) .45 11.77 (5.34) 13.30 (7.97) .30

Estradiol, pg/mL �20-60 66.93 (56.08) 68.23 (52.73) .94 72.44 (58.40) 62.62 (49.45) .40

FSH, mIU/mL 2.8-8.9 8.91 (7.95) 7.53 (3.90) .45 9.11 (7.89) 7.30 (3.77) .18

LH, mIU/mL 1.0-8.2 6.95 (5.83) 8.12 (12.51) .47 8.45 (9.58) 6.62 (9.91) .39

Progesterone, ng/mL �0.2 0.38 (0.16) 1.18 (3.16) .46 0.41 (0.30) 1.17 (3.19) .13

Prolactin, µg/L 1.4-23.1 13.21 (8.47) 13.26 (5.38) .31 13.59 (8.35) 12.87 (5.45) .64

SHBG, nmol/L 21-139 67.45 (49.42) 85.95 (76.94) .47 73.07 (50.93) 80.64 (77.44) .60

Testosterone
Total, ng/dL 5-63 32.2 (33.47) 26.77 (12.59) .91 29.43 (30.83) 29.41 (17.88) .99

Free, pg/mL 0.4-3.1 1.18 (0.77) 1.29 (0.74) .42 1.04 (0.69) 1.44 (0.76) .01

TSH, µIU/m 0.5-4.7 1.68 (0.99) 2.02 (1.40) .32 1.92 (1.29) 1.78 (1.15) .58

T4 µg/dL 4-12 8.10 (1.63) 8.47 (2.13) .56 7.75 (1.44) 8.83 (2.15) .01
Abbreviations: ANOVA, analysis of variance; FSH, follicle-stimulating hormone; LH, luteinizing hormone; SHBG, sex hormone–binding globulin; T4, tetraiodothyronine (thyroxine); TSH,

thyroid-stimulating hormone; T4, thyroxine.
SI Conversion factors: To convert cortisol to nmol/L, multiply by 27.588; estradiol to pmol/L, multiply by 3.671; FSH to IU/L, multiply by 1.0; LH to IU/L, multiply by 1.0; progesterone to

nmol/L, multiply by 3.18; prolactin to pmol/L, multiply by 43.478; SHBG to nmol/L, multiply by 8.896; testosterone to nmol/L, multiply by 0.0347; TSH to IU/L, multiply by 1.0; and T4

to pmol/L, multiply by 12.871.
aSee the “Methods” section for the hormone analysis assays.
bCalculated as part of the repeated measures analysis of variance and using the last-observation-carried-forward algorithm.
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ited to erectile function, and includ-
ing delayed ejaculation or orgasm and
satisfaction.11 These findings are im-
portant not only because women ex-
perience major depressive disorder at
nearly double the rate of men5 and be-
cause they experience greater result-
ing sexual dysfunction than men31 but
also because it establishes that selec-
tive phosphodiesterase type 5 inhibi-
tors are effective in both sexes for this
purpose. By treating this bothersome
treatment-associated adverse effect in
patients who have been effectively
treated for depression, but need to con-
tinue on their medication to avoid re-
lapse or recurrence, patients can re-
main antidepressant-adherent, reduce
the current high rates of premature
medication discontinuation, and im-
prove depression disease manage-
ment outcomes.

Baseline pituitary, thyroid, adrenal,
ovarian hormone, and sex hormone–
binding globulin levels were within nor-
mal limits and were not different to a
statistically significant extent between
groups. It should be noted that the en-
docrine levels, especially those of the
menstrual cycle, are estimates of gen-
eral levels because they were taken in
the follicular phase, when levels are at
their nadir.32 Within this restriction,
there were treatment differences due to
assignment suggesting phosphodies-
terase type 5 inhibitor treatment likely
benefitted women with SRI-associ-
ated sexual dysfunction by reducing
some of the confounds that women
encountered in other trials; for ex-
ample, low free-testosterone and hy-
poactive sexual desire,15 low estrogen–
decreasing secretory lubrication,13

exogenous estrogen–increasing sex hor-
mone–binding globulin and decreas-
ing free testosterone, hypothyroid hy-
perprolactinemia–inhibiting neuronal
nitric oxide–cyclic guanine monophos-
phate,33,34 mixed menopausal status,
and other conditions that reportedly in-
terfere with nitric-oxide synthase iso-
forms activating nitric oxide–cyclic
guanine monophosphate and phospho-
diesterase type 5 in female genital tis-
sue.35 Independent of treatment assign-

ment, a positive treatment response was
associated with higher free testoste-
rone and thyroxine.

Secondary efficacy measures re-
vealed improved orgasm delay with
sildenafil treatment, which is consid-
ered a central feature of SRI-associated
sexual dysfunction. Orgasm function has
received far less attention than sexual
arousal, perhaps due to erectile dysfunc-
tion being the only FDA indication and
primary marketing focus for selective
phosphodiesterase type 5 inhibitors. Sig-
nificant improvement in orgasm func-
tion found in this trial is consistent with
findings of improved orgasm in trials
involving premenopausal and post-
menopausal women with sexual arousal
disorder,14,15,17 in open-label studies re-
porting reversal of delayed orgasm in
SRI-associated sexual dysfunction,18,19 in
trials involving men with erectile dys-
function,9 in trials that include treated
or untreated depression,10,11 and in re-
ports showing that enhanced nitergic ac-
tivity (direct or indirect) can improve in-
adequate smooth muscle relaxation
involved in orgasm delay with SRIs and
serotonin norepinephrine reuptake in-
hibitors.36 Another consideration is
whether the dose range of 50 mg to 100
mg of phosphodiesterase type 5 inhibi-
tor was sufficient because reports on
treating ejaculatory delay in men with
SRI-associated sexual dysfunction sug-
gest that higher doses of between 100
mg and 200 mg can be more effec-
tive.37,38 Independent of a significant
effect on arousal in women with SRI-
associated sexual dysfunction, it would
seem unlikely for sexual function to
globally improve without some affect on
physiological sexual arousal, ie, lubri-
cation, or tumescence.

This study may not be generalizable
to women who did not meet the crite-
ria of this study. The specific entry cri-
teria requirements in this trial, includ-
ing study participation, which can
contribute to encouraging sexual in-
terest, selecting women with SRI-
associated sexual dysfunction who were
highly motivated to improve, includ-
ing improved relationship changes, can
promote differences between treat-

ment measures. Lack of a significant
sildenafil treatment effect for sexual de-
sire is consistent with reports that se-
lective phosphodiesterase type 5 in-
hibitors do not directly enhance libido
or that it might reflect a bias for select-
ing patients highly motivated to re-
cover preexisting sexual function that
attenuates effects on desire.39 The limi-
tation of the trial to 8 weeks is also a
consideration and it is unknown
whether women would be willing to
continue treatment over time.

Although the protocol designs be-
tween this trial and the trial involving
men with SRI-associated sexual dys-
function11 share features and limita-
tions (eg, lack of biological criterion for
female sexual dysfunction, assess-
ment instruments with high correla-
tion, and use of analysis-of-variance
models for samples assigning integers
to ordinal categories of an outcome
measure when the phenomenon in
question has an underlying continu-
ous scale),40 the mechanism of action
or specific treatment effects cannot be
assumed to be the same. Both trials re-
lied on scoring based on subjective re-
sponses to different questions for men
and women, so the roles of expecta-
tions and adverse effects, as well as
treatment response, influencing sub-
jective report measures cannot be ruled
out. However, it seems clear that effec-
tive evidence-based treatments for treat-
ment-associated adverse effects can lead
to improved outcomes for major de-
pressive disorder and other condi-
tions requiring extended medication
treatment.
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