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Objective: Few controlled trials of pharmacologic intervention in women with antidepres-
sant-associated sexual dysfunction have been reported, and there is uncertainty about the
usefulness of putative treatments and the assessment methodologies. The authors evalu-
ated the efficacy of buspirone and amantadine in the treatment of sexual dysfunction asso-
ciated with fluoxetine administration. Method: Women who had been successfully treated
with fluoxetine for at least 8 weeks and who had reported a deterioration in sexual function
not present before the initiation of fluoxetine entered a 4-week assessment period. After as-
sessment they were randomly assigned to an 8-week treatment trial with buspirone (N=19),
amantadine (N=18), or placebo (N=20). Outcomes were assessed by using a patient-rated
daily diary and a clinician-rated structured interview. Results: While the amantadine-
treated women did report significantly greater improvements in energy levels than women
in the placebo group, all treatment groups experienced improvement in overall sexual func-
tion as well as in most individual measures. There were no statistically significant differ-
ences among the three groups. Conclusions: Neither buspirone nor amantadine was
more effective than placebo in ameliorating antidepressant-associated sexual dysfunction.
All groups experienced marked nonspecific improvement during treatment, which suggests
the importance of placebo-controlled trials for this condition. 

(Am J Psychiatry 2000; 157:239–243)

Many classes of antidepressants, including selec-
tive serotonin reuptake inhibitors (SSRIs), have been
reported to affect sexual function (1), but adequate,
systematic studies of this phenomenon, particularly in
women, have not been reported. Depression is itself as-
sociated with sexual dysfunction, and successful treat-
ment is associated with improvement. Additionally, as-
sessment of sexual functioning is complex. As a result,
available estimates of the magnitude of antidepressant-
associated sexual problems are unreliable.

Women with alterations in sexual function that are
associated with antidepressant administration are an
important population in which to test intervention
strategies and assessment methodologies. The issue is

clinically important, since current data suggest that pa-
tients should continue antidepressant treatment well
after acute symptoms resolve and interest and energy
for intimate relationships have been restored (2, 3).
From the perspective of study design, the association
of symptoms and antidepressant treatment can be es-
tablished, and within a given class of medication,
mechanisms related to sexual effects are likely to be
common to most patients. Further, hypothesis-based
treatment strategies can be generated on the basis of
known properties of particular antidepressant drugs.

The physiology of SSRI effects on sexual function
are unknown but could relate to increased serotonergic
tone inhibiting dopamine-related activation of sexual
response. Potential strategies suggested for interven-
tion have included manipulation of various serotonin
receptors as well as attempts to potentiate dopamine
activity. Both buspirone (which has 5-HT1A agonist
properties) and amantadine (thought to increase
dopamine availability) have been proposed as poten-
tial ameliorating agents, and each has been reported to
be effective in uncontrolled case reports (4–8). How-
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ever, to our knowledge, no controlled trials of either
agent have been reported. Indeed, few controlled inter-
vention trials of any sort for female antidepressant-as-
sociated sexual dysfunction have been undertaken, and
methodological issues, including the magnitude of pla-
cebo response and the performance of instruments to
assess severity and change, are poorly understood.

We conducted a randomized, placebo-controlled trial
of buspirone and amantadine in the treatment of pa-
tient-reported sexual impairment associated with flu-
oxetine therapy. We report the results of this study here.

METHOD

Subjects

Subjects were recruited by referral and advertisement at three cen-
ters. Women 50 years of age or younger who had been taking a sta-
ble dose of fluoxetine for at least 8 weeks before study entry and
who reported either impaired orgasm or sexual arousal (defined op-
erationally as vaginal lubrication) that first occurred after initiation
of fluoxetine therapy were eligible to participate in the study. All
participants were involved in a stable relationship in which regular
(at least twice a month) sexual activity was occurring. Participants
were all premenopausal or on a regimen of estrogen replacement,
had no other potential etiologies for their sexual dysfunction, and
had responded satisfactorily to fluoxetine treatment. The study was
approved by the ethical review board for each site, and after the pro-
cedures of the study had been fully explained, written informed con-
sent was obtained from each subject before entry into the study.

Study Design

This was a 12-week study that consisted of a 4-week initial assess-
ment period followed by an 8-week treatment period. Patients con-
tinued fluoxetine treatment at their entry dose throughout the 12-
week study. Visits were biweekly, and patients kept a daily diary in
which they used visual analogue scales to rate their mood, energy
level, interest in sex, and awareness of sexual thoughts/feelings, as
well as whether sexual activity occurred. On days when sexual activ-

ity occurred, patients used visual analogue scales to rate vaginal lu-
brication, orgasm, pleasure in sex, and any discomfort related to sex.
Patient diaries were collected at each visit. At weeks 4 and 12, pa-
tients were also evaluated with the Interviewer Rating of Sexual
Function, a semistructured interview developed in Edinburgh in con-
junction with the Kinsey Institute at Indiana University (9, 10); the
interview has been studied and found to be reliable (11). The fre-
quency of sexual intercourse was established for the previous month,
and the interviewer rated the proportion of occasions where sexual
intercourse involved self-initiation, mutual initiation, sexual arousal,
orgasm, vaginal dryness, speed of vaginal lubrication, pain and type
of pain, and feeling close and comfortable with the partner during
sexual intercourse. Frequency of sexual thoughts, occasions when
sexual approach was refused by the partner, and masturbation were
also assessed.

Impairment of sexual interest, arousal (vaginal lubrication), or-
gasm, and overall sexual function was assessed by means of clini-
cian- and patient-rated global impressions (5-point range, 1=no im-
pairment and 5=severely impaired), which were completed at each
visit. The 17-item Hamilton Depression Rating Scale (12) was ad-
ministered at entry to assess current depressive symptoms, and the
Beck Depression Inventory (13) and State-Trait Anxiety Inventory
for Adults (14) were administered at each visit.

To enter the study, the patient’s overall sexual function had to
have a clinician-rated global impression of at least 3 (mildly im-
paired), and patients had to report impairment of either vaginal lu-
brication or orgasm and have a Hamilton depression scale score of
10 or less. After the 4-week initial assessment period, patients who
continued to meet the entry criteria and who had reported at least 2
episodes of sexual activity since the initial visit were randomly as-
signed to treatment with either amantadine, 50 mg/day (50 mg in the
morning and a dummy capsule in the evening); buspirone, 20 mg/
day (10 mg in the morning and in the evening); or placebo (one cap-
sule twice a day). After 4 weeks of treatment, patients whose overall
sexual function continued to have a clinician-rated global impres-
sion of at least 3 had their doses increased (amantadine, 100 mg/day,
administered as 50 mg twice a day; buspirone, 30 mg/day, adminis-
tered as 15 mg twice a day; patients receiving placebo treatment
were still given one capsule twice a day). Patients and efficacy raters
were blinded to treatment assignment and to the criteria for study
entry and dose adjustments.

Statistical Analysis

Patient demographic and baseline clinical characteristics were
compared among groups by means of analysis of variance (ANOVA)
for continuous variables and Pearson’s chi-square test for discrete
variables. Efficacy was assessed in all patients who had at least 4
weeks of diary data available after randomization.

For continuous diary measures, mean ratings for the initial 4
weeks and the final 4 weeks of the study were calculated for each
item. Change in each item was calculated as the difference of these
means, and group mean change scores were compared by using two-
way ANOVA with terms for treatment, center, and treatment-by-
center interaction included in the model. Overall sexual functioning
was derived from the sum of the mean scores for the interest item
(completed daily) and the lubrication, orgasm, and pleasure items
(completed when activity occurred). Changes from baseline (week 4)
to endpoint (week 12) in other continuous measures were compared
between treatment groups in the same fashion.

For the Interviewer Rating of Sexual Function, measures analo-
gous to the diary categories were computed as the sum of the rele-
vant individual questions. Higher scores indicate better functioning.
Changes from baseline (week 4) to endpoint (week 12) were com-
pared in the same fashion as the diary measures.

Within treatment groups, baseline and endpoint measures for
continuous variables were compared by using Wilcoxon’s signed-
rank test for nonzero change from baseline. Adverse event reports
were compared among groups by using Pearson’s chi-square test.
Correlation between partner variables and change in overall sexual
function in the structured interview were analyzed by Pearson’s cor-
relation analysis.

TABLE 1. Baseline Demographic and Clinical Characteristics
of 61 Women With Fluoxetine-Associated Sexual Dysfunction
Randomly Assigned to Treatment With Amantadine, Bu-
spirone, or Placebo

Characteristic
Amantadine

(N=19)
Buspirone 

(N=21)
Placebo
(N=21)

Mean SD Mean SD Mean SD

Age (years) 37.2 6.3 39.7 6.5 41.9 5.5
Fluoxetine dose (mg/day) 28.4 13.8 31.4 12.0 25.7 8.7
Episodes of sexual 

activity during 4-week 
baseline assessment 5.6 3.6 6.1 3.1 5.5 4.1

N % N % N %
Indication for fluoxetine 

treatment
Depression 16 84.2 18 85.7 20 95.2
Anxiety spectrum 

disorder 1 5.3 0 0.0 0 0.0
Obsessive-compulsive 

disorder 1 5.3 0 0.0 0 0.0
Premenstrual 

syndrome 0 0.0 2 9.5 0 0.0
Other 1 5.3 1 4.8 1 4.8
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RESULTS

Baseline characteristics are summarized in table 1.
Of the 67 women initially enrolled in the study, 61
continued to meet the criteria after 4 weeks and were
randomly assigned to treatment. Of these, 57 (bu-
spirone N=19, amantadine N=18, placebo N=20) had
evaluatable data and were included in the analyses.
The amantadine-treated group was slightly younger
than the placebo-treated group. Mean dose of fluoxet-
ine, the indications for which fluoxetine had been pre-
scribed, and the frequency of sexual activity were sim-
ilar for all groups.

Diary results are summarized in table 2. At baseline,
pleasure and lubrication were rated as moderately im-
paired, while sexual interest and orgasm were more
severely impaired. There was a modest imbalance
between groups in initial ratings of interest/desire,
pleasure, and overall function. Women in the buspi-
rone and placebo groups rated these items as slightly
more impaired than did women in the amantadine
group. Overall sexual function improved significantly
in each group, and the magnitude of mean improve-
ment was similar for all three treatments. Most indi-
vidual items showed a similar degree of improvement,
however discomfort was not prominent at baseline and
did not increase appreciably during the study. The de-
gree of improvement from baseline on individual items
was generally in the range of 20%–50%. There were
no statistically significant differences between treat-
ments and no statistically significant treatment-by-cen-
ter interactions for any diary measure of change from
baseline. The groups were not significantly different
from one another at baseline or endpoint with respect
to mean frequency of sexual activity, and there was no
significant change in frequency of sexual activity dur-
ing the course of the study within any group.

In addition, structured interviews determined that
there were no statistically significant differences
among groups or statistically significant treatment-by-
center interactions on change from baseline in any

measure. There was no statistically significant relation-
ship between partner variables and change in overall
sexual function.

There were no statistically significant differences in
the clinician-rated global impressions at endpoint be-
tween treatment groups on any measure. All groups
showed improvement over the course of the study, and
at endpoint 27% of patients were given ratings of 1 or
2 (no or minimal impairment).

On mood and anxiety measures, patients in the
amantadine group reported significantly greater im-
provements in energy level at endpoint than the pla-
cebo-treated group (table 2), as assessed by mean
change in diary ratings. There were no differences
among the groups in mean change from randomization
to endpoint on either the Beck Depression Inventory or
the State-Trait Anxiety Inventory scores, nor were
there any significant treatment-by-center interactions
on change from baseline.

Augmentation with either buspirone or amantadine
was well tolerated. No patients discontinued because
of an adverse event, and reports of adverse events were
similar among treatment groups.

DISCUSSION

Although case reports have suggested the efficacy of
buspirone (8) and amantadine (4) in the treatment of
SSRI-associated sexual dysfunction, to our knowledge
no controlled studies have been reported, and the ex-
tent of placebo response of this condition has not been
previously assessed. This study differs from other re-
ports in that patients were carefully characterized be-
fore entry, they were then randomly assigned to a treat-
ment group, the design of the study included a placebo
arm, and specific aspects of sexual function were sys-
tematically assessed during treatment. Our results sug-
gest that neither amantadine nor buspirone is an effec-
tive agent for the treatment of any aspect of SSRI-

TABLE 2. Baseline and Change Scores on Measures of Sexual Function for Women With Fluoxetine-Associated Sexual Dysfunc-
tion Randomly Assigned to Treatment With Amantadine, Buspirone, or Placeboa

Measure

Amantadine (N=18) Buspirone (N=19) Placebo (N=20) ANOVA Comparison of
Group Mean Change ScoresBaseline Change Baseline Change Baseline Change

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD F df p

Mood 60.6 14.4 8.7 10.4 62.5 18.3 1.4 15.2 57.8 13.4 0.6 11.2 2.17 2, 48 0.14
Energy 55.6 14.2 9.5 8.8 56.6 18.9 2.1 15.1 55.8 12.2 –3.2 14.1 4.20 2, 48 0.02b

Interest/desire 34.3 16.1 11.1 11.1 22.8 14.2 12.9 17.5 27.5 15.8 10.2 16.5 0.11 2, 48 0.90
Lubrication 59.4 15.7 11.6 18.9 45.4 24.4 13.6 19.1 50.1 21.7 3.7 23.9 1.03 2, 46 0.37
Orgasm 31.8 26.1 16.6 23.1 21.8 21.5 7.8 21.5 23.7 18.4 14.1 22.1 0.79 2, 46 0.46
Pleasure 61.0 14.4 11.4 18.9 49.2 18.9 6.5 17.2 46.2 21.1 9.7 21.9 0.30 2, 46 0.74
Discomfort 79.6 13.8 1.9 21.5 79.8 23.3 7.6 14.8 77.5 23.4 0.6 17.5 1.05 2, 46 0.36
Overall functionc 186.5 42.6 50.7 64.3 139.2 65.6 40.8 64.2 147.5 53.7 37.7 67.8 0.16 2, 46 0.85
a Scores are from patient-rated visual analogue scales and are expressed from 0 to 100, with 0 corresponding to extreme impairment and

100 representing complete well-being. Overall function represents the sum of the means for interest, lubrication, orgasm, and pleasure
and is therefore rated from 0 to 400.

b Pairwise comparisons: amantadine versus placebo, F=9.90, df=1, 32, p=0.004; amantadine versus buspirone, F=3.35, df=1, 31, p=0.08;
buspirone versus placebo, F=1.04, df=1, 33, p=0.32.

c Wilcoxon signed-rank test for change from baseline: amantadine, p=0.01; buspirone, p=0.02; placebo, p=0.01.
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associated sexual dysfunction and that many aspects of
sexual function are placebo responsive.

Several factors limit the interpretation of the results
of this study. Most importantly, it is possible that
higher doses of either buspirone or amantadine would
have been effective and that the lack of observed effect
is an artifact of not achieving adequate drug expo-
sures. Sampling issues also could have affected out-
comes, since women were not randomly selected, and
the clinical signs and symptoms with which these
women presented may not be representative of the
broader group of women who experience changes in
sexual function after starting treatment with an SSRI.

The small, statistically nonsignificant treatment dif-
ferences could represent true drug effects that were
not detected because of the limited sample size. How-
ever, overall improvement as assessed by the diary re-
ports was highly comparable among all groups (range
of 25%–29%), and even with very much larger sam-
ples, such small differences would be unlikely to be
statistically or clinically significant. Since the study
was limited to women, the potential efficacy of these
agents in male sexual dysfunction remains unknown.
The buspirone tablets differed in appearance from the
amantadine and placebo tablets, which could poten-
tially have compromised the blinding of the study;
however, the similarity and consistency of the results
among buspirone-treated patients with the other
treatment arms suggests that this did not occur or was
not an important factor. Fluoxetine was prescribed for
several indications other than depression; however,
most patients were being treated for depression, and
all groups were similar with respect to overall distri-
bution of indications.

Sexual function is a complex phenomenon, and its
adequate assessment presents a number of method-
ological problems. This study controlled for as many
variables that impact sexual function as possible. The
study required a 4-week initial assessment period, a
monogamous relationship, a minimum number of sex-
ual encounters before entry, and impairment of at least
moderate severity in either achieving orgasm or vagi-
nal lubrication, since change in sexual interest is likely
less specific, more context-dependent, and more sub-
jectively experienced than changes in other spheres.
We concentrated on vaginal lubrication as a marker
for arousal in the diary reports, but these are not iden-
tical, and psychological arousal could potentially be
dissociated from physiologic arousal. This distinction
was, however, explicitly addressed in the structured in-
terview, which provided no evidence of a specific drug
effect on either psychological or physiologic arousal.

Finally, some data suggest that for many women,
satisfaction and pleasure associated with sexual activ-
ity in a relationship are most highly correlated with at-
titudes towards the partner (15). Depressive illness can
profoundly interfere with family and intimate relation-
ships, and recovery may not repair these impairments

immediately or completely, thus potentially affecting
sexual functioning. During the structured interview,
we inquired about the quality of the relationship with
the partner and found no correlation between outcome
and partner variables.

This study is, to our knowledge, the first to system-
atically assess placebo response in SSRI-associated sex-
ual dysfunction. Our results suggest that most aspects
of sexual function can be influenced by nonspecific
factors and that expectations substantially influence
outcomes in intervention studies. The mean change in
clinician-rated global impressions of overall sexual
function was almost one category (from moderate to
minimal), and 27% of patients reported no or minimal
symptoms at the end of the study, which suggests that
the degree of change observed was clinically meaning-
ful for some patients. The mechanisms underlying this
improvement are uncertain but probably relate to the
intensive self-monitoring of sexual function and regu-
lar clinic visits as well as to nonspecific effects associ-
ated with medication administration.

The results of this study do not definitively rule out
the possibility that 5-HT1A agonism or increasing
dopaminergic activity could improve sexual function
in this condition. Buspirone is not an optimal 5-HT1A
agonist, and other, more specific and potent agents
could be efficacious. Similarly, although amantadine is
believed to act through a dopaminergic mechanism,
this has not been well characterized, and other dopa-
minergic agents could have different effects.

This study was not primarily aimed at evaluating the
efficacy of the combination of fluoxetine and amanta-
dine or buspirone in treating mood symptoms. How-
ever, mood, energy, and anxiety were assessed as a sec-
ondary objective in both the diary reports and on
specific patient-rated instruments. The diary ratings in-
dicate that compared with placebo amantadine im-
proved energy level and approached statistical signifi-
cance for mood improvement, a finding consistent
with a previous report in patients with multiple sclero-
sis (16) as well as preclinical studies (17, 18). Amanta-
dine is thought to increase the availability of synaptic
dopamine (although this is not well characterized), and
manipulation of the dopamine system has been sug-
gested as a potential strategy for augmenting response
to conventional antidepressants (19). By contrast, we
did not detect differences in mood or anxiety on either
the Beck Depression Inventory or the State-Trait Anxi-
ety Inventory, perhaps because these instruments were
designed to assess symptoms related to illness rather
than subtle changes in a relatively euthymic popula-
tion. Alternately, our findings could be a chance result.

In summary, these data suggest that neither buspi-
rone nor amantadine is more effective than placebo in
the treatment of female sexual dysfunction associated
with SSRI administration but rather that nonspecific
factors can induce clinically significant improvements
in sexual function.
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