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A B S T R A C T

Introduction. To date, no approved medication is available for the treatment of female sexual arousal disorder
(FSAD).
Aim. The purpose of this study was to evaluate the clinical efficacy and safety of a novel alprostadil topical cream
for the treatment of FSAD.
Methods. This was a multicenter, randomized, double blind, placebo-controlled, parallel design dose-ranging study.
Four hundred female patients with FSAD (22–62 years of age), after a 4-week nontreatment baseline period, were
provided with 10 blinded doses of 500, 700, or 900 mcg alprostadil or a placebo cream to be applied to the clitoris
and the G-spot in the vagina prior to vaginal intercourse.
Main Outcome Measures. The primary efficacy end point was the arousal success rate (equal number of the Yes
responses to Question 3 of the Female Sexual Encounter Profile [FSEP] or number of the sexual encounters).
Secondary endpoints included the Female Sexual Function Index (FSFI), Global Assessment Questionnaire, other
FSEP question responses, and post-treatment changes in Female Sexual Distress Scale.
Results. A total of 374 FSAD patients completed the study. Primary efficacy analysis of the intent-to-treat (ITT)
population showed a significant increase in arousal success rates with dose. Arousal success rates at the end of the
total evaluation period were 33.1%, 46.3% (P = 0.0161), 43.5% (P = 0.0400), and 53.9% (P = 0.0002) in the placebo,
500, 700, and 900 mcg alprostadil groups, respectively. The changes of the FSFI score, relative to baseline were
14.7%, 20.7% (P = 0.067), 21.7% (P = 0.035), and 22.9% (P = 0.002) for the placebo, 500, 700, and 900 mcg
treatment groups, respectively. The other secondary efficacy end point values showed a consistent trend in support
of the primary efficacy results.
Conclusion. These results demonstrated that the application of topical alprostadil prior to vaginal intercourse
significantly improved the sexual arousal rate of the subjects with FSAD. Liao Q, Zhang M, Geng Li, Wang X,
Song X, Xia P, Lu T, Lu M, and Liu V. Efficacy and safety of alprostadil cream for the treatment of female
sexual arousal disorder: A double-blind, placebo-controlled study in Chinese population. J Sex Med
2008;5:1923–1931.
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Introduction

T he incidence of female sexual dysfunctions
(FSD) may surpass the incidence of male

sexual dysfunction [1–5]. However, the physiologi-
cal and pathological mechanisms of FSD are yet to
be fully understood. The FSD has been catego-
rized into four specific disorders: desire, arousal,
orgasmic, and sexual pain. Evidence from clinical
case studies and epidemiology studies demon-
strates that these disorders can overlap and may be
interdependent [6].

Female sexual arousal disorder (FSAD) is the
persistent or recurrent inability to attain, or to
maintain, sufficient sexual excitement causing
personal distress. It may be expressed as a lack
of subjective excitement or a lack of genital
lubrication/swelling or other somatic responses as
defined by the Sexual Function Health Council of
the American Foundation for Urologic Disease
(AFUD Consensus Panel) [6]. FSAD is one form
of FSD and is associated with the excitement phase
of sexual response [6]. This definition provides a
well-defined, broadly accepted diagnostic frame-
work and classification for FSD in comparison
to the World Health Organization International
Classifications of Diseases-10 (ICD-10) and Diag-
nostic and Statistical Manual of Mental Disorders
(DSM-IV) of the American Psychiatric Associa-
tion [6]. Recently, considerable changes in the
definition of FSAD were added based on the
observation that subjective arousal does not always
correlate strongly with genital congestion. This
resulted in a subdivision of FSAD into subjective,
genital, and combined categories [7].

Cardiovascular risk factors have been shown to
correlate with complaints of vaginal and clitoral
dysfunction [8–12]. Thus, it can be hypothesized
that FSAD may be amenable to treatment with
vasodilators, which are commonly used to improve
cardiovascular function through the relaxation of
vascular smooth muscle, producing dilatation of
peripheral arteries and veins. A few studies on the
effect of orally administered phentolamine [13–14]
(an alpha adrenergic antagonist and a vasodilator)
and sildenafil citrate (PDE5 inhibitor and vasodi-
lator), showed significant positive results in
women with FSAD [15]. However, no decisive
conclusions could be drawn due to the use of
various efficacy measuring instruments or enroll-
ment of different patient populations, e.g., the
aforementioned sildenafil study [15] was done
in spontaneously or surgically postmenopausal
women with FSAD. Primary end points were

questions 2 (increased genital sensation during
intercourse or stimulation) and 4 (increased satis-
faction with intercourse and/or foreplay) from the
Female Intervention Efficacy Index. Topical appli-
cation of alprostadil (PGE1) to the clitoris resulted
in a doubling of the peak systolic velocity of the
clitoral artery and labial and clitoral engorgement
[16]. These changes were accompanied by a
“pleasant” sensation of warmth. The results pro-
vided preliminary evidence for the investigators to
further explore the therapeutic effects of PGE1 on
women’s sexual arousal responses.

Recently, neurophysiological mechanism of
FSAD was explored for the cerebral activation
patterns using functional magnetic resonance
imaging (fMRI) [17] and subjective arousal
responses during visual sexual stimulation after
application of a single dose of alprostadil cream to
the clitoris and G-spot [18]. The results suggest
that the left superior frontal gyrus and right ante-
rior frontal lobe are the activation areas associated
with the alprostadil cream administration in sexual
arousal response. The arousal effect of the alpros-
tadil cream was sexual stimulation dependent. It
is postulated that alprostadil acts on the genital
chemoreceptors, and facilitates sexual related
nerve reflexes and further enhances regional brain
activation that involve sexual response or behavior.
The consequences of regional brain activation,
facilitated or enhanced by genital alprostadil appli-
cation, could be used for treating FSAD. More
studies are needed to further elucidate the mecha-
nism of alprostadil action.

PGE1 has been used successfully as an injectable
therapy [19], as an intraurethral pellet [20] and an
intrameatal cream for the treatment of male erec-
tile dysfunction [21]. Vulvar area application of an
alprostadil cream that is formulated with a propri-
etary skin permeation enhancer, has demonstrated
positive effects on patients’ subjective arousal with
a dose range from 500 mcg to 1500 mcg PGE1

in studies in premenopausal women with FSAD
[22–23]. More recently, it has been reported that a
topical solution was successful for the treatment
of FSAD with 400 mcg dose of PGE1 [24]. These
studies have shown the alprostadil cream to be safe
and well-tolerated when administered to both
healthy and FSAD female subjects. The evidence
supports that it is possible to pharmacologically
improve symptoms of women with FSAD.

The current study was conducted to evaluate
the efficacy and safety of a novel cream with a
delivered dose of 125 mg, 175 mg, and 225 mg
equivalent to 500, 700, and 900 mcg of 0.4%
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alprostadil with a novel skin permeation enhancer
compared to a placebo cream in women with
FSAD under conditions of home use in conjunc-
tion with sexual intercourse in China.

Aim

The purpose of this study was to evaluate the clini-
cal efficacy and safety of a novel alprostadil topi-
cal cream in dosages (placebo 500 mcg, 700 mcg,
and 900 mcg alprostadil) for the treatment of
FSAD.

Methods

This was a multicenter, randomized, double-blind,
parallel design, and placebo-controlled study. Four
medical centers in Beijing, China participated in
the study. The study was approved by an Institu-
tional Review Board at each site and was con-
ducted in accordance with Good Clinical Practice
and the International Conference on Harmoniza-
tion guidelines and the ethical principles of the
Declaration of Helsinki. All patients signed the
written informed consent before participating in
the study.

To be eligible for the study, patients were
required to be between 21 and 65 years of age, in
a stable monogamous relationship, with FSAD as
defined according to the AFUD Consensus Panel
[6] for at least the previous 6 months but to have
experienced sexual arousal and/or orgasm during
vaginal intercourse for at least 5 years. They were
required to have a score of �40 on the FSDS, a
scored �8 and �7 in the Covi Anxiety and Raskin
Depression scales, correspondingly. The Covi
Anxiety and Raskin Depression scales each have
three questions regarding “To what extent does
the patient evidence anxiety or depression in
verbal report, behavior, and somatic complaints?”
The severity scores vary from a range of 1 (not at
all) to 4 (very much) and were used for the enroll-
ment criteria only. In addition, the partner was
required to be “Not Impotent” or “Minimally
Impotent,” which was defined as “Always” or
“Usually” able to get and keep an erection suf-
ficient for sexual intercourse” on the “Single
Question Assessment of Erectile Dysfunction”
as determined by the patient [25].

A total of 400 eligible patients were enrolled
and randomly assigned to one of the four groups
(100 patients per group) for the entire study, to
receive a total of 10 identical premeasured doses
(i.e., five doses for each treatment period of 4

weeks with the same alprostadil dose) of either the
placebo, 500 mcg, 700 mcg, or 900 mcg alpros-
tadil cream during 8 weeks of active treatment
after a 4-week nontreatment baseline period. This
12-week study required four clinic visits.

The study medication was a white cream con-
taining 0 mcg, 500 mcg, 700 mcg, or 900 mcg of
alprostadil and a novel skin permeation enhancer.
The patients were required to apply 10 doses of
study medication in an “at-home” setting prior to
sexual intercourse during the 8 weeks of active
treatment. Each premeasured dose was double-
blinded and individually packaged and labeled in a
plastic dispenser. The patient was instructed to
wash her hands and vulva, remove the cap from the
tip of the dispenser, expel the cream onto a finger-
tip and equally spread the cream over the clitoris
and the vaginal anterior G-spot (at ~5 cm deep,
1/3 middle passage of the vagina). The entire dose
was to be applied as directed by a physician ap-
proximately 5–30 minutes prior to attempting
intercourse. After application of the cream, the
patient was to engage in foreplay to facilitate the
action of the medication. She was also instructed
to attempt vaginal intercourse five times between
visits 2 and 3, and five times between visits 3 and 4.
Efficacy was assessed by patient diary (Female
Sexual Encounter Profile [FSEP]), patient ques-
tionnaire (Female Sexual Function Index [FSFI])
[26], patient distress scale (Female Sexual Distress
Scale [FSDS]) [27], and a global assessment ques-
tionnaire (GAQ). FSEP includes 6 questions with
either a Yes or No choice, or a check box, regard-
ing the sexual environment, genital stimulation
or intercourse, arousal satisfaction, lubrication,
orgasm, and arousal level. FSFI includes 19 ques-
tions (Q), which were divided into 6 domains:
desire (Q1. frequency, Q2. level); arousal (Q3. fre-
quency, Q4. level, Q5. confidence, Q6. satisfac-
tion); lubrication (Q7. frequency, Q8. difficulty,
Q9. frequency of maintaining, Q10. difficulty in
maintaining); orgasm (Q11. frequency, Q12. diffi-
culty, Q13. satisfaction); global satisfaction (Q14.
with amount of closeness with partner, Q15. with
sexual relationship, Q16. with overall sex life); and
pain (Q17. frequency during vaginal penetration,
Q18. frequency following vaginal penetration,
Q19. level during or following vaginal penetra-
tion). All of the questions have a score range of
0–5, except Q1, Q2, and Q14 with a range of 1–5.
The psychometric evaluation of reliability and
validity of FSFI were well established [25–28].
FSFI has been widely used for assessing sexual
function in women. Recently, FSFI scores were
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proposed to be used to establish the diagnostic
cut-off scores for potential classification of
women’s sexual dysfunction [29]. FSDS includes
20 questions with a frequency score of 0 (never) to
4 (always) to measure the stress levels from various
aspects.

Main Outcome Measures

The primary efficacy end point was the change in
arousal success rate (baseline versus treatment
period), defined as the number of successes
(patient satisfaction with sexual arousal during
sexual activity as indicated by a “Yes” response to
diary question #3 of the FSEP (“Were you satisfied
with your arousal [excitement] during this sexual
encounter”) divided by the number of sexual
encounters. Secondary efficacy criteria included
the changes in the FSDS scores (baseline versus
final visit), scores reported in the FSFI, scores
reported in the FSEP (baseline versus final visit),
and scores reported in the GAQ.

Safety assessment was determined by the moni-
toring of adverse events, changes in vital signs,
clinical laboratory tests, physical examinations,
and ECGs.

Demographic and baseline characteristics for
the ITT population were summarized. Continuous
variables were summarized using description statis-
tics (N, mean, median, standard deviation [SD],
minimum and maximum), and categorical variables
were summarized by frequency distribution.

The arousal success rates for the baseline selec-
tion period (4 weeks without treatment) and treat-
ment periods (8 weeks treatment per protocol)
were recorded, calculated, and statistically de-
scribed. ITT cohort was used for the study data
analysis, that is, all patients who are exposed to at
least three doses of study medication. The data
from the last visit were used for endpoint analysis
if the patient did not complete the study.

Per-protocol populations were analyzed as sup-
portive for the ITT analysis. The Wilcoxon test
was used to determine the differences between
groups. The second treatment period was the
principal evaluation period. Last observation
carried forward (LOCF) analysis, that is, missing
efficacy values, was imputed by the LOCF
method. Baseline value was not carried forward.

All secondary efficacy variables were analyzed
and compared among treatment groups and vs.
placebo.

All patients who applied at least one dose were
included in the safety analyses. Incidences of

treatment-induced adverse events were summa-
rized by preferred term, relationship to study drug,
and intensity.

Results

Demographics and Other Baseline Characteristics
A total of 93.5% of the patients completed the
study with an early discontinuation rate of 6.5%
mainly due to lost to follow-up. The ITT popula-
tion included 374 patients comprising 268 non-
menopausal and 106 post-menopausal patients.
The mean age was 45.0 years with a range of 22–62
years of age. There were no statistically significant
differences among the groups in their baseline
characteristics (Table 1).

There was no significant difference between
groups in medical history, the Raskin and Covi
score assessment, the FSDS (day 0) and FSFI (day
0). The following efficacy and safety end points
were analyzed with the total ITT population due
to the limited post-menopausal patient population
and the original intention of the trial design.

Efficacy End Points
The arousal rate for the treatment period of all
four groups was significantly higher as compared
to baseline. In the entire treatment period, the P
values of the three treatment groups vs. the
placebo group were all less than 0.05 (double-
sided). The difference between the three drug
groups (500 mcg, 700 mcg, and 900 mcg) and
placebo group was significant (Table 2). At the end
of the entire treatment period, the primary efficacy
was further improved up to 22.63%, 36.67%,
34.01%, and 44.29%, respectively (P = 0.0224,
P = 0.0.0358, and P = 0.0002 vs. placebo).

The FSFI total score changes of the last (the
second 4-week, 5-dose) treatment period vs. base-
line were 14.68, 20.71, 21.69, and 22.89 (placebo,
500 mcg, 700 mcg, and 900 mcg). The analysis of
the covariance of the changes illustrated that the
differences of score changes vs. baseline among the
four groups were significant if the center and base-
line effects were removed.

The differences between drug groups and the
placebo group were analyzed by the same analysis
of covariance (Table 3). The difference between
the 500 mcg group and the placebo group was not
significant. The difference between the 700 mcg
or 900 mcg group and the placebo group was
significant (P = 0.035 and P = 0.002, respectively).
Significantly higher mean scores pertaining to sat-
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isfaction with overall sexual life in the 700 mcg or
900 mcg alprostadil treatment groups vs. placebo
group, were obtained.

Table 3 lists the six domains (desire, arousal,
lubrication, orgasm, satisfaction, and pain). In

comparison with the placebo group, significant
changes in arousal, orgasm and satisfaction factors
were observed in the treatment groups (500 mcg,
700 mcg, and 900 mcg). The results demonstrated
that differences between the 900 mcg group and

Table 1 Demographic and other baseline characteristics (intent-to-treat patients)

Parameter Placebo 500 mcg 700 mcg 900 mcg
N 97 91 91 95

Age in years, mean (range) 45.2 (22.3–61.9) 45.8 (22.3–61.9) 44.6 (26.4–60.4) 44.4 (23.6–62.1)
Height (cm), mean (range) 161.4 (150–173) 160.7 (148–170) 161.0 (140–175) 161.2 (150–173)
Weight (kg), mean (range) 60.6 (40–86) 59.0 (39–86) 59.8 (40–85) 59.4 (45–92)
Ethnicity (%)

Han 89 (97.8%) 89 (97.8%) 86 (94.5%) 85 (89.5%)
Others 4 (4.1%) 2 (2.2%) 5 (5.5%) 10 (10.5%)

Baseline Scores of Raskin and Covi, Mean (+/-SD)
Raskin depression score 3.55 (0.87) 3.31 (0.71) 3.51 (0.98) 3.38 (0.72)
Covi anxiety score 3.48 (0.96) 3.43 (0.98) 3.37 (0.86) 3.45 (0.87)

Baseline Scores of FSFI and FSDS, Mean (+/-SD)
FSDS Total Score 50.84 � 9.65 50.51 � 8.72 51.88 � 9.82 51.87 � 9.70
FSFI 39.18 � 11.50 36.80 � 10.20 36.64 � 11.16 38.66 � 10.51
FSFI Desire Domain 3.96 (1.48) 4.04 (1.63) 3.74 (1.49) 3.91 (1.47)
FSFI Arousal Domain 7.47 (2.59) 6.96 (2.24) 6.73 (2.53) 7.02 (2.40)
FSFI Lubrication Domain 8.68 (3.70) 8.15 (3.21) 8.31 (3.10) 8.98 (3.60)
FSFI Orgasm Domain 5.58 (2.40) 5.12 (2.09) 4.92 (1.81) 5.02 (2.04)
FSFI Satisfaction Domain 6.87 (2.36) 6.59 (2.17) 6.60 (2.30) 6.88 (1.90)
FSFI Pain Domain 6.62 (2.95) 5.93 (2.76) 6.34 (2.91) 6.85 (3.00)

FSDS = Female Sexual Distress Scale; FSFI = Female Sexual Function Index.

Table 2 Primary efficacy end point: patient sexual arousal satisfaction rate (intent-to-treat)

Parameter Placebo 500 mcg 700 mcg 900 mcg
N 97 91 91 95

Screening period, Mean (SD) 10.50 (20.41) 9.65 (17.51) 9.45 (18.73) 9.63 (16.91)
Entire treatment period, Mean (SD) 33.12 (36.02) 46.32 (36.76) 43.46 (36.49) 53.92 (37.97)
P valuea 0.0161 0.0400 0.0002
Entire treatment period—Screening period, Mean (SD) 22.63 (32.70) 36.67 (38.44) 34.01 (39.21) 44.29 (39.66)
P value* 0.0224 0.0358 0.0002

*Difference relative to placebo, from ANOVA.

Table 3 Secondary efficacy end point: female sexual function index score changes (visit 4 vs. baseline, intent-to-treat
patients)

Parameter Placebo 500 mcg 700 mcg 900 mcg
N 97 91 91 95

Total, Mean (SD) 14.68 (20.36) 20.71 (17.91) 21.69 (17.95) 22.89 (19.77)
P value* 0.067 0.035 0.002
Desire domain, Mean (SD) 1.16 (2.26) 1.44 (2.04) 1.84 (2.27) 2.00 (2.08)
P value* 0.185 0.104 0.002
Arousal domain, Mean (SD) 2.40 (4.20) 4.02 (4.01) 4.36 (4.12) 4.92 (4.38)
P value* 0.012 0.010 0.001
Lubrication domain, Mean (SD) 3.98 (5.33) 5.01 (4.81) 5.06 (4.34) 5.46 (4.93)
P value* 0.271 0.236 0.009
Orgasm domain, Mean (SD) 1.83 (3.52) 3.13 (3.32) 3.18 (3.06) 3.89 (3.59)
P value* 0.021 0.030 0.000
Satisfaction domain, Mean (SD) 1.80 (3.81) 3.13 (3.09) 3.43 (2.97) 3.27 (3.08)
P value* 0.014 0.002 0.001
Pain domain, Mean (SD) 3.11 (4.42) 4.11 (3.70) 4.17 (4.12) 4.04 (4.39)
P value* 0.242 0.161 0.041

*Difference relative to placebo, from analysis of covariance method (the center and baseline effect was removed).
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the placebo group were significant in all of the
FSFI domains (Table 3).

The results based on the analysis of covariance
illustrated that the difference in score change of
FSDS between the four groups was significant.
The difference between the placebo group and the
500 mcg or 700 mcg groups was not significant.
The difference between the placebo group and the
900 mcg group was significant (Table 4).

Patient satisfaction as measured by the Global
Assessment Questionnaire is presented in Table 5.
All three doses showed significant patient satisfac-
tion compared to placebo. An obvious improve-
ment in the other secondary efficacy parameters,
e.g., FSEP Question 4, 5 and 6, was also observed
during the study, which was consistent with the
primary efficacy outcome (Table 2).

These results demonstrate that the 900 mcg
novel alprostadil significantly improved the sexual
arousal rate of FSAD women. The efficacy of the
900 mcg group was better than the 700 mcg and

500 mcg groups. The results of FSFI and FSDS
analysis as well as other secondary efficacy param-
eters showed a similar trend in supporting the
primary efficacy outcome of the novel alprostadil
cream groups.

Safety
Of the 400 randomized patients, 387 subjects who
used at least one dose of the study medication were
included in the safety evaluations. The most fre-
quently reported adverse events were in the genital
area (burning, itching, swelling, irritation, or sore-
ness). The incidence of urogenital events was
lowest in the placebo group. In the active treat-
ment groups, the incidence of urogenital events
was similar in the 500 mcg and 700 mcg groups,
but slightly higher in the 900 mcg group.

Most of the adverse events reported in the
placebo, 500 mcg, 700 mcg, and 900 mcg groups
were mild or moderate in intensity, and transient
(Table 6). No serious adverse events were reported.
A total of 28 patients discontinued from the study
before completion. The major reason was failure to
follow-up. Five patients withdrew from the study
because of adverse events: two in the 700 mcg
group and three in the 900 mcg group.

Discussion and Conclusion

The study results demonstrate that alprostadil
cream improves the sexual arousal success rates

Table 4 Secondary efficacy end point: female sexual distress scale (visit 4 vs. baseline)

Parameter Placebo 500 mcg 700 mcg 900 mcg
N 97 91 91 95

Mean change (SD) in FSDS total score -17.60 (18.81) -20.27 (18.79) -21.98 (18.49) -25.97 (17.95)
P value* 0.332 0.140 0.002

*Difference relative to placebo, from analysis of covariance method.

Table 5 Secondary efficacy end point: global
assessment questionnaire

Parameter Placebo 500 mcg 700 mcg 900 mcg
N 94 90 89 92

Improved 48.94% 64.44% 64.04% 66.30%
Not improved 51.06% 35.56% 35.96% 33.70%
P value* 0.0339 0.0395 0.0166

*Difference relative to placebo, from Chi-square (c2) test.

Table 6 Overall summary of AE: AE occurring in �3% of patients per group

Parameter Placebo patient (%) 500 mcg patient (%) 700 mcg patient (%) 900 mcg patient (%)

Patients with at least one AE 20 (20%) 24 (24%) 26 (26%) 36 (36%)
Dermatological vulva itching, rash, allergic 1 (1.0%) 2 (2.0%) 3 (3.0%) 2 (2.0%)
Gastroenteric system 0 3 (3.0%) 1 (1.0%) 2 (2.0%)
Respiratory system 4 (4.0%) 0 3 (3.0%) 5 (5.0%)
Female urogenital system 14 (14.0%) 22 (22.0%) 18 (18.0%) 31 (31.0%)

Local dryness and pain 4 (4.0%) 0 0 2 (1.0%)
Local pain 3 (3.0%) 6 (6.0%) 4 (4.0%) 5 (5.0%)
Pudendal sting 1 (1.0%) 0 1 (1.0%) 3 (3.0%)
Pudendal swell/pain 0 2 (2.0%) 7 (7.0%) 9 (9.0%)
Local dryness, acerbity 3 (3.0%) 0 1 (1.0%) 1 (1.0%)
Local burning 3 (3.0%) 12 (12.0%) 8 (8.0%) 17 (17.0%)

Patient discontinuation due to AEs 0 0 2 3

AE = adverse effects.
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and FSFI score as well as other secondary efficacy
end point values in patients with FSAD. The
most effective dosage was the 900 mcg alprostadil
cream as evidenced in Tables 2–5. The current
study results provide further support for the pre-
vious studies [22–23] that alprostadil cream could
be used as a potential medication for FSAD. The
vessal dilation mechanism of alprostadil was well
established. It has also been demonstrated that
topical application of alprostadil to the clitoris
resulted in a doubling of the peak systolic veloc-
ity of the clitoral artery and labial and clitoral
engorgement [16]. However, the genital conges-
tion effect of alprostadil alone seems insufficient
to explain the current study efficacy outcome [7].
It has been reported that alprostadil could have
peripheral and/or central actions to influence the
neurotransmission or reflex [30–32]. In consider-
ation of the recent report that topical application
of alprostadil cream to the clitoris and G-spot did
change the pattern of cerebral activation using
fMRI [18], we postulate that alprostadil not only
acts through local vascular dilation, but also on
the chemoreceptors, and facilitates sexual related
nerve reflexes and further enhances the sexual
response. This could also partially explain why
vasodilation induced by alprostadil cream was
effective at increasing subjective reports of sex-
ual satisfaction while the vasodilation induced
by Sildenafil or others did not. Further studies
to explore the effects of alprostadil on local
nervous terminals, e.g., sensitivity or threshold
could be helpful to elucidate the mechanism,
correlate its pharmacologic effects and clinical
efficacies.

It should be noted that the current study
design was not specified to distinguish the sub-
categories of FSAD. Significant patients in the
subjective sexual arousal disorder category could
be enrolled in the study. Psychological factor of
intention to be treated (expectation) may influ-
ence the sexual performance or the outcome of
sexual encounter of this subjective category of
FSAD patients. This assumption was evidenced
by the significantly improved efficacy outcomes
in the placebo groups. Recently, another study
reported on the subjective sexual response in pre-
menopausal women with sexual arousal disorder
[33]. A new valid and reliable research tool to
evaluate physiological, emotional, and cognitive
aspects of subjective sexual arousal and desire was
developed [34]. It could be interesting to further
explore the effectiveness of the study medications
in the treatment of subcategories of FSAD

patients and use the newly developed tool in
future trials.

In all four treatment groups, most of the
adverse events were mild to moderate in intensity
and were well tolerated. The most frequently
reported adverse events were irritation signs or
symptoms at the application site. The incidence of
urogenital events was lowest in the placebo group
and slightly higher in the 900 mcg alprostadil
group. No serious adverse events were reported.
For the patients who reported adverse effects, they
were more frequently reported at the beginning of
the study suggesting a better tolerability for an
extended treatment period.

The efficacy and safety data of the novel alpros-
tadil cream in comparison with placebo demon-
strate for the first time, a successful topical
treatment for patients with FSAD. The improve-
ment of the arousal success rate reached 44% for
the entire treatment period in the 900 mcg group
and was statistically significant compared to
placebo at 23%.

The primary efficacy results were further sup-
ported by all of the secondary efficacy endpoint
results where both improved sexual satisfaction
(FSFI) and overall treatment satisfaction (GAQ
scores) were markedly and statistically higher
than placebo. The efficacy and safety profiles
of the patients in the active drug groups sup-
port a successful novel alprostadil treatment for
FSAD.

Corresponding Author: Qinping Liao, MD, 8 Xishiku
Street, Xichengqu, Beijing 10034 PR China. Tel:
(86) 10-6655 1122; Fax: (86) 10-6655 2171; E-mail:
qinping_liao@sohu.com

Financial Disclosure: Drs. Q. Liao, M. Zhang, L.
Geng, X. Wang, X. Song, P. Xia, and T. Lu were inves-
tigators in this trial and were paid by NexMed for their
services. Dr. M. Lu was, and Ms. V. Liu is, a full time
NexMed employee.

Conflict of Interest: Drs. Q. Liao, M. Zhang, L. Geng, X.
Wang, X. Song, P. Xia, and T. Lu, were investigators in
this trial and were paid by NexMed for their services.
Dr. M. Lu was, and Ms. V. Liu is, a full time NexMed
employee.

Statement of Authorship

Category 1
(a) Conception and Design

Qinping Liao; Miao Zhang; Mingqi Lu; Vivian Liu
(b) Acquisition of Data

Qinping Liao; Miao Zhang; Li Geng; Xiangping
Wang; Xuehong Song; Pei Xia; Mingqi Lu

Alprostadil Cream and Female Sexual Arousal Disorder 1929

J Sex Med 2008;5:1923–1931

mailto:liao@sohu.com


(c) Analysis and Interpretation of Data
Qinping Liao; Miao Zhang; Li Geng; Xiangping
Wang; Xuehong Song; Pei Xia; Tao Lu; Mingqi Lu;
Vivian Liu

Category 2
(a) Drafting the Article

Qinping Liao; Miao Zhang; Li Geng; Xiangping
Wang; Xuehong Song; Pei Xia; Tao Lu; Mingqi Lu;
Vivian Liu

(b) Revising It for Intellectual Content
Qinping Liao; Mingqi Lu; Vivian Liu

Category 3
(a) Final Approval of the Completed Article

Qinping Liao; Miao Zhang; Li Geng; Xiangping
Wang; Xuehong Song; Pei Xia; Tao Lu; Mingqi Lu;
Vivian Liu

References

1 Semmens JP, Semmens EC. Sexual function and
the menopause. Clin Obstet Gynecol 1984;27:717–
23.

2 Montgomery JC, Studd JW. Physiological and
sexual aspects of the menopause. Brit J Hosp Med
1991;45:300–2.

3 Frank E, Anderson C, Rubinstein D. Frequency of
sexual dysfunction in ‘normal’ couples. N Engl J
Med 1978;299:111–5.

4 Rosen RC, Taylor JF, Leiblum SR, Bachmann GA.
Prevalence of sexual dysfunction in women: Results
of a survey of 329 women in an outpatient gyneco-
logical clinic. J Sex Marital Ther 1993;19:171–88.

5 Laumann EO, Paik A, Rosen RC. Sexual dysfunc-
tion in the United States: Prevalence and predictors.
JAMA 1999;281:537.

6 Basson R, Berman J, Burnett A, Derogatis L, Fer-
guson D, Fourcroy J, Goldstein I, Graziottin A,
Heiman J, Laan E, Leiblum S, Padma-Nathan H,
Rosen R, Segraves K, Segraves RT, Shabsigh R,
Sipski M, Wagner G, Whipple B. Report of the
international consensus development conference on
female sexual dysfunction: Definitions and classifi-
cations. J. Urol 2000;163:888–93.

7 Basson R, Leiblum S, Brotto L, Derogatis L, Four-
croy J, Fugl-Meyer K, Graziottin A, Heiman JR,
Laan E, Meston C, Schover L, van Lankveld J,
Schultz WW. Revised definitions of women’s sexual
dysfunction. J Sex Med 2004;1:40–8.

8 Goldstein MK, Teng NN. Gynecological factors in
sexual dysfunction of the older woman. Clin Geriatr
Med 1991;7:41–61.

9 Imbimbo C, Gentile V, Palmieri A, Longo N, Fusco
F, Granata AM, Verze P, Mirone V. Female sexual
dysfunction: An update on physiopathology. J
Endocrinol Invest 2003;26(Suppl. 3):102–4.

10 Slob AK, Koster J, Radder JK, Bosch JJ. Sexuality
and psychophysiological functioning in women with
diabetes mellitus. J Sex Marital Ther 1990;16:59–
69.

11 Park K, Goldstein I, Andry C, Siroky MB, Krane RJ,
Azadzoi KM. Vasculogenic female sexual dysfunc-
tion: The hemodynamic basis for vaginal engorge-
ment insufficiency and clitoral erectile insufficiency.
Int J Impot Res 1997;9:27–37. Erratum in: Int J
Impot Res 1998;10(1):67.

12 Basson R, McInnes R, Smith MD, Hodgson G,
Koppiker N. Efficacy and safety of sildenafil citrate
in women with sexual dysfunction associated with
female sexual arousal disorder. J Womens Health
Gend Based Med 2002;11:367–77.

13 Rubio-Aurioles E, Lopez M, Lipezker M, Lara C,
Ramirez A, Rampazzo C, Hurtado de Mendoza
MT, Lowrey F, Loehr LA, Lammers P. Phentola-
mine mesylate in postmenopausal women with
female sexual arousal disorder: A psychophysiologi-
cal study. J Sex Marital Ther 2002;28(1 suppl):205–
15.

14 Rosen RC, Phillips NA, Gendrano NC III, Fergu-
son DM. Oral phentolamine and female sexual
arousal disorder: A pilot study. J Sex Marital Ther
1999;25:137–44.

15 Berman JR, Berman LA, Toler SM, Gill J, Haughie
S, Sildenafil Study Group. Safety and efficacy of
sildenafil citrate for the treatment of female sexual
arousal disorder: A double-blind, placebo controlled
study. J Urol 2003;170(6 Pt 1):2333–8.

16 Becher E, Bechara A, Casabe A. Clitoral hemody-
namic changes after a topical application of alpros-
tadil. J Sex Marital Ther 2001;27:405–10.

17 Park K, Kang HK, Seo JJ, Kim HJ, Ryu SB, Jeong
GW. Blood-oxygenation-level-dependent func-
tional magnetic resonance imaging for evaluating
cerebral regions of female sexual arousal response.
Urology 2001;57:1189–94.

18 Liao Q, Zhang M, Xie S, Mo J, Lu M. Effects of
alprostadil cream on cerebral responses using func-
tional magnetic resonance imaging in women with
sexual arousal disorder. AUA May 21–6, San
Antonio 2005.

19 Baniel J, Israilov S, Engelstein D, Shmueli J, Seg-
enreich E, Livne PM. Three-year outcome of a pro-
gressive treatment program for erectile dysfunction
with intracavernous injections of vasoactive drugs.
Urology 2000;56:647–52.

20 Williams G, Abbou CC, Amar ET, Desvaux P, Flam
TA, Lycklama à Nijeholt GA, Lynch SF, Morgan
RJ, Müller SC, Porst H, Pryor JP, Ryan P,
Witzsch UK, Hall MM, Place VA, Spivack AP,
Gesundheit N. Efficacy and safety of transurethral
alprostadil therapy in men with erectile dysfunc-
tion. MUSE Study Group. Br J Urol 1998;81:889–
94.

21 Padma-Nathan H, Yeager JL. An integrated analysis
of alprostadil topical cream for the treatment of

1930 Liao et al.

J Sex Med 2008;5:1923–1931



erectile dysfunction in 1732 patients. Urology 2006;
68:386–91.

22 Islam A, Mitchel J, Rosen R, Phillips N, Ayers C,
Ferguson D, Yeager J. Topical alprostadil in the
treatment of female sexual arousal disorder: A pilot
study. J Sex Marital Ther 2001;27:531–40.

23 Padma-Nathan H, Brown C, Fendl J, Salem S,
Yeager J, Harning R. Efficacy and safety of topical
alprostadil cream for the treatment of female sexual
arousal disorder (FSAD): A double-blind, multi-
center, randomized, and placebo-controlled clinical
trial. J Sex Marital Ther 2003;29:329–44.

24 Heiman JR, Gittelman M, Costabile R, Guay A,
Friedman A, Heard-Davison A, Peterson C,
Dietrich J, Stephens D. Topical alprostadil (PGE1)
for the treatment of female sexual arousal disorder:
in-clinic evaluation of safety and efficacy. J Psycho-
som Obstet Gynaecol 2006;27:31–41.

25 Derby CA, Araujo AB, Johannes CB, Feldman HA,
McKinlay JB. Measurement of erectile dysfunction
in population-based studies: The use of a single
question self-assessment in the Massachusetts
Male Aging Study. Int J Impot Res 2000;12:197–
204.

26 Rosen R, Brown C, Heiman J, Leiblum S, Meston
C, Shabsigh R, Ferguson D, D’Agostino R Jr. The
Female Sexual Function Index (FSFI©): A multidi-
mensional self-report instrument for the assessment
of female sexual function. J Sex Marital Ther 2000;
26:191–208.

27 Derogatis LR, Rosen R, Leiblum S, Burnett A,
Heiman J. The Female Sexual Distress Scale
(FSDS): Initial validation of a standardized scale for

assessment of sexually related personal distress in
women. J Sex Marital Ther 2002;28:317–30.

28 Meston CM. Validation of the Female Sexual Func-
tion Index (FSFI) in women with female orgasmic
disorder and in women with hypoactive sexual desire
disorder. J Sex Marital Ther 2003;29:39–46.

29 Wiegel M, Meston C, Rosen R. The female sexual
function index (FSFI): Cross-validation and develop-
ment of clinical cutoff scores. J Sex Marital Ther
2005;31:1–20.

30 Iwase S, Yamamoto K, Miwa C, Kamiya A, Niimi Y,
Fu Q, Mano T. Skin sympathetic neuroeffector
response is attenuated dose-dependently by sys-
temic prostaglandin E1 injection in humans. Neu-
rosci Lett 2000;292:191–4.

31 Krzeminski T, Kurcok A, Brus R. Central action
of PGE1 on the cerebral neurotransmission; the
cardiovascular response. Biomed Biochim Acta
1988;47(10–11):S328–32.

32 Nerdrum T, Baker DG, Coleridge HM, Coleridge
JC. Interaction of bradykinin and prostaglandin E1
on cardiac pressor reflex and sympathetic afferents.
Am J Physiol 1986;250(5 Pt 2):R815–22.

33 Diamond LE, Earle DC, Heiman JR, Rosen RC,
Perelman MA, Harning R. An effect on the subjec-
tive sexual response in premenopausal women with
sexual arousal disorder by bremelanotide (PT-141),
a melanocortin receptor agonist. J Sex Med
2006;3:628–38.

34 Toledano R, Pfaus J. The Sexual Arousal and Desire
Inventory (SADI): A multidimensional scale to
assess subjective sexual arousal and desire. J Sex Med
2006;3:853–77.

Alprostadil Cream and Female Sexual Arousal Disorder 1931

J Sex Med 2008;5:1923–1931


