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Objective: Depressed men commonly
have erectile dysfunction, and men with
erectile dysfunction are frequently de-
pressed. Since the etiologic and modula-
tory relationships between depression and
erectile dysfunction have been poorly
characterized, a 12-week, randomized,
double-blind, placebo-controlled trial was
conducted at 20 urologic clinics to evalu-
ate the effects of sildenafil treatment in
men with erectile dysfunction and mild-to-
moderate comorbid depressive illness.

Method: Men (N=152, mean age=56
years) with erectile dysfunction for 26
months (mean=5.7 years), a DSM-IV diag-
nosis of depressive disorder not otherwise
specified, and a Hamilton Depression Rat-
ing Scale score 212 (mean at baseline=
16.9) were randomly assigned to flexible-
dose treatment with sildenafil citrate or
matching placebo. Interviewer-rated and
self-report instruments were used to
assess changes in sexual function, depres-
sive symptoms, and quality of life. Con-

With Sildenafil Citrate

servative criteria were used to classify
erectile dysfunction treatment response
and nonresponse.

Results: Sildenafil was strongly associated
with erectile dysfunction treatment re-
sponse. Fifty-eight men met the conserva-
tive criteria for response (48 given sildenafil,
10 given placebo), and 78 men did not
respond (18 given sildenafil, 60 given pla-
cebo). Mean decreases of 10.6 and 2.3 in
Hamilton depression scale scores were
seen in treatment responders and nonre-
sponders, respectively; 76% of treatment
responders showed a 250% decline in
Hamilton depression scale score versus 14%
of nonresponders. Quality of life was simi-
larly improved in treatment responders.

Conclusions: Sildenafil is efficacious for
erectile dysfunction in men with mild-to-
moderate depressive illness. Improve-
ment of erectile dysfunction is associated
with marked improvement in depressive
symptoms and quality of life.

(Am J Psychiatry 2001; 158:1623-1630)

In middle-aged and elderly men, depression and erec-
tile dysfunction are common and frequently comorbid (1-
3). The relationship between depression and erectile dys-
function appears to be bidirectional: the presence of or al-
teration in one of these conditions may be the cause, con-
sequence, or modifier of the other (2-4). For example, in
depressed men, erectile dysfunction may be a symptom of
depression or a treatment-emergent side effect of antide-
pressant medication (5). Alternatively, men with erectile
dysfunction may develop a “secondary” depression as a
reaction to the biopsychosocial stress commonly associ-
ated with loss of sexual functioning (6).

In community samples of adult men, the lifetime preva-
lence of major depressive disorder is 6%-10%, and the
point prevalence is approximately 3% (7). Accumulating
epidemiological and clinical data suggest that, among eld-
erly men, milder depressive disorders such as dysthymia
and minor depression are common (8, 9), frequently mis-
diagnosed (8), and associated with high morbidity (9).
Erectile dysfunction, defined as the inability to obtain and
maintain an erection sufficient for satisfactory intercourse
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or other sexual expression (10), affects up to one-half of
men older than 50 (3). It is a para-aging phenomenon as-
sociated with poor health, smoking, diabetes, heart dis-
ease, hypertension, hyperlipidemia, and substance abuse
(3, 6). Accumulating data support a strong link between
erectile dysfunction and depression (2, 4, 11, 12).
Although erectile dysfunction and depression are highly
comorbid, the causal relationship is unclear. There are five
models, not mutually exclusive, that may be used to un-
derstand the coexistence of both conditions. First, the
psychosocial distress that is invariably part of erectile
dysfunction might stimulate the development of a “sec-
ondary” depressive illness in vulnerable individuals. Sec-
ond, erectile dysfunction can be a symptom of depression:
major depressive disorder is associated with decreased li-
bido, diminished erectile function, and decreased sexual
activity (4). Furthermore, a subgroup of men with major
depressive disorder develop a reversible loss of nocturnal
penile tumescence (13-15), which suggests that depres-
sive illness can interfere with erectile neurophysiology.
Third, treatment with antidepressant medications might
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lead to erectile dysfunction, although loss of libido and de-
layed ejaculation appear to be more common side effects
(5). Fourth, a common factor (e.g., alcohol [2], cardiovas-
cular disease [16], or hypogonadism [17]) might be etio-
logically related to both conditions. Finally, depression
and erectile dysfunction, both relatively common, might
be coincidentally comorbid and etiologically unrelated.

Currently, oral sildenafil citrate is a first-line therapy for
the majority of patients with erectile dysfunction. Sildena-
fil is a competitive inhibitor of cGMP-specific phosphodi-
esterase type 5, the predominant isozyme causing the
breakdown of cGMP in the human corpus cavernosum.
After sexual stimulation, neurogenically mediated release
of nitric oxide induces the formation of cGMP by guany-
late cyclase within the corpus cavernosum smooth mus-
cle. Sildenafil amplifies the effect of sexual stimulation by
retarding the degradation of cGMP by phosphodiesterase
type 5. Sildenafil has been shown to be safe and effective
in men with erectile dysfunction caused by diabetes, spi-
nal cord injury, and treatments for prostate cancer (18,
19). However, to our knowledge, no prospective studies to
date have been conducted in men with erectile dysfunc-
tion and concomitant depression.

The efficacy, tolerability, and relative ease of use of
sildenafil, coupled with data suggesting that depressed
men respond less well to more invasive erectile dysfunc-
tion treatments (12), raise two clinically important ques-
tions regarding the treatment of men with both depres-
sion and erectile dysfunction. First, does the presence of
depression affect erectile dysfunction treatment response
to sildenafil? Second, does effective treatment of erectile
dysfunction affect comorbid depression and related qual-
ity-of-life symptoms? To address these questions, we con-
ducted a double-blind, randomized, multicenter trial of
sildenafil versus placebo in men with erectile dysfunction
and untreated depressive illness.

Method

Study Participants

The study was conducted at 20 urologic clinics in the United
States, each of which had a dual specialty team consisting of a
urologist and a psychiatrist. Men who came to a clinic with a chief
complaint of erectile dysfunction completed the Center for Epi-
demiologic Studies Depression (CES-D) Scale, a 20-item depres-
sion inventory. Those with CES-D Scale scores 216, the standard
screening threshold for depressive illness, were offered an ap-
pointment with the study psychiatrist for a screening interview.
At the psychiatric screening, the interviewer administered an ab-
breviated Structured Clinical Interview for DSM-IV Axis I Disor-
ders (SCID) (20) and the 24-item Hamilton Depression Rating
Scale (21). Men who met DSM-IV criteria for depressive disorder
not otherwise specified and had a Hamilton depression scale
score 212 underwent a complete physical examination, provided
urine and blood for a baseline laboratory evaluation, and re-
turned 4 weeks later for a second psychiatric interview. Subjects
who continued to meet inclusion criteria were randomly assigned
to treatment. Institutional review boards at each site reviewed
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and approved the protocol, and all men gave written informed
consent.

Inclusion criteria were as follows: 1) male gender, age 18 years
or older; 2) a stable relationship with a female partner for the 6-
month period before the screening interview; 3) documented
erectile dysfunction for at least the preceding 6 months (estab-
lished by review of medical records); 4) diagnosis of depressive
disorder not otherwise specified (as per DSM-1V criteria); and 5)
24-item Hamilton depression scale score 212 at the first and sec-
ond screening interviews. Exclusion criteria were 1) presence of
another current axis I psychiatric disorder, including substance
abuse or dependence; 2) current use of nitrates (or nitric oxide
donors) or any antidepressant medication; 3) abnormal serum
hormone levels (i.e., prolactin, testosterone, or thyroid); or 4) his-
tory of major hematologic, renal, or hepatic abnormalities, poorly
controlled diabetes, retinitis pigmentosa, spinal cord injury, or
serious cardiovascular disease. Subjects with cardiovascular dis-
ease were not specifically excluded but were carefully considered
for study entry because of the potential impact of resuming sex-
ual activity and the mild and transient vasodilatory effects of
sildenafil on blood pressure.

Study Design

This study was a 12-week, randomized, double-blind, placebo-
controlled, flexible-dose trial. Subjects were randomly assigned
to a 50-mg starting dose of sildenafil or matching placebo and
were instructed to take the study drug approximately 1 hour be-
fore anticipated sexual activity but not more than once daily. Fol-
low-up clinic visits were scheduled at 2, 4, 8, and 12 weeks. The in-
vestigator could adjust the dose of study drug to 100 mg or to 25
mg on the basis of efficacy and tolerability.

At baseline (week 0), week 8, and week 12 (or at the time of dis-
continuation), subjects were interviewed by the psychiatrist and
completed self-report questionnaires. Assessments included the
interviewer-rated Hamilton depression scale, the Clinical Global
Impression (CGI) improvement scale (22), and the following self-
report instruments: the Beck Depression Inventory (23), the In-
ternational Index of Erectile Function (24), the Life Satisfaction
Checklist (25), and two global efficacy questions: 1) Did treatment
improve your erections? 2) Did treatment improve your ability to
have sexual intercourse?

The International Index of Erectile Function is a well-validated
questionnaire that has been used widely for the clinical assess-
ment of erectile dysfunction and treatment outcomes in clinical
trials (18, 24). In particular, question 3 (“When you attempted in-
tercourse, how often were you able to penetrate your partner?”)
and question 4 (“During sexual intercourse, how often were you
able to maintain your erection?”) directly address the National
Institutes of Health’s consensus definition of erectile dysfunction
(10). Each question of the International Index of Erectile Func-
tion is scored on a categorical scale of 1 (“almost never/never”)
to 5 (“almost always/always”), with a score of 0 indicating “did
not attempt sexual intercourse.” The 15 questions of the Interna-
tional Index of Erectile Function can be partitioned into five sex-
ual function domains: erectile function (six questions, including
questions 3 and 4), orgasmic function (two questions), sexual de-
sire (two questions), intercourse satisfaction (three questions),
and overall satisfaction (two questions) (24). The Life Satisfaction
Checklist includes questions regarding sexual life and relation-
ships, social relationships with family and friends, and
satisfaction with leisure life, vocation, and finances (25). Cate-
gorical responses range from 1 (“very dissatisfying”) to 6 (“very
satisfying”).

At the time of this study, there was no standard criterion to de-
fine erectile dysfunction treatment response. Therefore, we de-
veloped conservative, a priori response criteria: treatment-
responsive subjects were defined as study participants who an-
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TABLE 1. Baseline Demographic and Clinical Characteristics of 152 Men With Erectile Dysfunction and Comorbid Depres-
sive Disorder Not Otherwise Specified Who Were Randomly Assigned to 12 Weeks of Treatment With Sildenafil or Placebo

Treatment Group

Characteristic Sildenafil (N=74) Placebo (N=78)
Mean SD Range Mean SD Range

Age (years) 56.7 10.6 27-76 55.2 12.3 25-81
Duration of erectile dysfunction (years) 6.1 6.3 0.3-332 5.4 4.8 0.6-23
Baseline depression scores

Hamilton Depression Rating Scale, 24-item 16.9 4.0 12-28 16.9 3.7 12-29

Beck Depression Inventory 14.9 8.4 1-43 16.3 71 2-40

N % N %

Depression severity (based on Hamilton depression score)

Mild (score=12-17) 44 59.5 49 62.8

Moderate (score=18-24) 27 36.5 26 33.3

Severe (score>24) 3 4.1 3 3.8

2 One subject’s erectile dysfunction duration was 0.3 years, but he was granted an exemption from the 6-months requirement and allowed to

enter the study because he had undergone a radical prostatectomy.

swered “yes” to both global efficacy questions and had a score of
221 on the erectile function domain of the International Index of
Erectile Function (range=0-30). An erectile function domain
score above 21 represents minimal or no erectile dysfunction (26).
All men who completed at least one efficacy assessment were
classified as responsive or nonresponsive to treatment, regardless
of whether they received sildenafil or placebo.

Men were given a complete physical examination at the screen-
ing interview and at the end of the study (or at the time of discon-
tinuation). During the study, all adverse effects observed by the
investigator or reported by the study participants were assessed for
severity and relationship to study medication.

Statistical Analysis

Intent-to-treat analyses were performed for all variables and
included data from all men who received at least one dose of
study medication and who had at least one efficacy assessment,
regardless of protocol deviations or whether they completed the
study. All statistical tests were two-sided, and all hypotheses
were evaluated at the 5% significance level. Analyses of de-
pression scale data and responses from the quality-of-life in-
struments were calculated by using analysis of covariance
(ANCOVA) or logistic regression, as appropriate, with age, smok-
ing status, erectile dysfunction duration, erectile dysfunction
etiology, and baseline score as covariates. Least squares means
were adjusted for the value of covariates. Adjusted means were
determined for individual questions and domains of the Inter-
national Index of Erectile Function with the ANCOVA model. Re-
sponses to the global efficacy questions were analyzed by logis-
tic regression.

Results

Of the 300 men who met CES-D Scale criteria (i.e., total
score =16) and were screened for this study, 152 were ran-
domly assigned to treatment (sildenafil: N=74; placebo:
N=78) and received at least one dose of study drug. Of the
148 men who did not meet the entrance criteria, 91 did not
have a depressive disorder, 11 had major depressive disor-
der, seven had dysthymia, 10 had hypogonadism (i.e., low
testosterone level), seven withdrew consent, one was lost
to follow-up, and 21 had other reasons for exclusion. The
baseline characteristics of the men participating in the
study were similar in the two treatment groups and are
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presented in Table 1. The mean age of the study partici-
pants was 56 years (SD=11.5), and the mean duration of
erectile dysfunction was 5.7 years (SD=5.6). Of the 152
subjects assigned to treatment, 125 (82.2%) completed the
study (65 of 74 subjects [87.8%] given sildenafil and 60 of
78 subjects [76.9%)] given placebo). Study discontinuation
was not associated with baseline demographic or clinical
features (data not shown). An analysis of data collected at
week 8 produced results that were indistinguishable from
the week 12 results (data not shown).

After 12 weeks of treatment or at the time of their last
dose, 79.2% (N=57 of 72) of men continuing to receive
sildenafil were receiving the 100-mg dose, 19.4% (N=14)
were receiving the 50-mg dose, and one man had reduced
his dose to 25 mg/day. Of the 75 men continuing to receive
placebo, 97.3% (N=73) were receiving the 100-mg equiva-
lent tablet. The median duration of treatment was compa-
rable in both groups (sildenafil: 84 days; placebo: 81 days),
as was the average number of doses taken per week (sil-
denafil: 3.6; placebo: 3.0).

Efficacy

Of the 152 men who received study medication, 136
had at least one postrandomization assessment. Mean
scores for International Index of Erectile Function ques-
tions concerning the ability to achieve (question 3) and
maintain (question 4) erections were significantly higher
(indicating better erectile function) in men receiving
sildenafil than in men receiving placebo (Table 2). In re-
sponse to the two global efficacy questions, 90.9% (N=60
of 66) and 89.4% (N=59) of the men receiving sildenafil
reported that treatment had improved their erections
and their ability to have sexual intercourse, respectively,
compared with 11.4% (N=8 of 70) and 12.9% (N=9) of
men receiving placebo. Subjects in the sildenafil group
demonstrated significantly greater improvement in each
of the five domains of the International Index of Erectile
Function than did the placebo group (Table 2). For exam-
ple, the least squares mean scores for the erectile func-
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TABLE 2. Baseline and Endpoint Erectile Function of 136 Men With Erectile Dysfunction and Comorbid Depressive Disorder
Not Otherwise Specified Who Were Randomly Assigned to Receive 12 Weeks of Sildenafil or Placebo

Treatment Group

Baseline Score Placebo (N=70) Sildenafil (N=66) AnalysisP
Least Least
Score  Overall Squares Squares
International Index of Erectile Function Domain Range? Mean¢  SD Mean SE Mean SE F df p
Erectile function 1-30 93 59 124 12 234 15 75.7 1,124 <0.001
Question 3: “When you attempted intercourse, how
often were you able to penetrate your partner?”d 0-5 1.6 1.3 2.2 0.2 3.7 0.3 41.6 1,127 <0.001
Question 4: “During sexual intercourse, how often
were you able to maintain your erection?”d 0-5 1.4 1.1 2.0 0.2 39 0.3 57.0 1,127 <0.001
Orgasmic function 0-10 5.1 3.2 5.7 0.5 8.4 0.5 345 1,126 <0.001
Sexual desire 2-10 6.3 21 6.5 0.3 7.6 0.3 18.1 1,127 <0.001
Intercourse satisfaction 0-15 4.9 3.5 6.9 0.6 10.9 0.7 485 1,125 <0.001
Overall satisfaction 2-10 3.7 1.8 4.5 0.4 7.8 0.5 55.5 1,126 <0.001

@ Questions were scored on a scale of 1 (“almost never/never”) to 5 (“almost always/always”), with a score of 0 indicating “did not attempt in-
tercourse.”
b ANCOVA calculated for the intent-to-treat population (subjects receiving at least one dose of study medication and who had at least one as-

sessment of efficacy), with baseline score, patient’s age, smoking status, and duration and cause of erectile dysfunction as covariates.
¢ There were no significant between-group differences at baseline on any domain measure.
d Question specifically addresses the NIH definition of erectile dysfunction.

FIGURE 1. Baseline and Endpoint Depression Scale Scores
of 136 Men With Erectile Dysfunction and Comorbid De-
pressive Disorder Not Otherwise Specified Who Were Ran-
domly Assigned to 12 Weeks of Treatment With Sildenafil
or Placebo, by Response to Treatment?

20 Baseline
I Treatment-nonresponsive subjects (N=78)
I Treatment-responsive subjects (N=58)

15

Mean Score
-
o

Hamilton Depression
Rating Scale

Beck Depression
Inventory

2 Treatment response defined as participants answering “yes” to two
global efficacy questions (“Did treatment improve your erections?”
and “Did treatment improve your ability to have sexual inter-
course?”) and scoring at least 21 on the erectile function domain of
the International Index of Erectile Function.

b Significantly lower than score of treatment-nonresponsive subjects
(F=75.2, df=1, 122, p<0.001).

¢ Significantly lower than score of treatment-nonresponsive subjects
(F=28.6, df=1, 123, p<0.001).

tion domain increased 152% from baseline among men
receiving sildenafil compared with a 33% increase among
men receiving placebo. Mean scores for the other sexual
function domains had comparable increases, although
increases in scores for the sexual desire domain were rel-
atively small.
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Of the 136 men assessed for efficacy, 58 (42.6%) were
classified as treatment-responsive and 78 (57.4%) as treat-
ment-nonresponsive. There were no between-group dif-
ferences in baseline demographic or clinical features (data
not shown). Of the subjects who received sildenafil, 72.7%
(N=48 of 66) were classified as responders; of the subjects
who received placebo, 14.3% (N=10 of 70) were classified
as responders.

Depressive Symptoms

Change in erectile dysfunction was highly correlated
with change in depressive symptoms: there was a sig-
nificant correlation between changes in International
Index of Erectile Function scores reflecting erectile
function (i.e., question 3, question 4, and the erectile
function domain) and changes in Hamilton depression
scale scores, irrespective of treatment received. For
example, changes in erectile function domain scores
were significantly correlated with changes in Hamilton
depression scale scores for all men (r=-0.65, df=138,
p<0.0001), among men who received sildenafil (r=-0.46,
df=65, p=0.0002), and among men who received placebo
(r=-0.58, df=71, p<0.0001).

There was a significantly greater decrease in mean
Hamilton depression scale score (10.6) and mean Beck
Depression Inventory score (10.7) among erectile dys-
function treatment-responsive subjects than in subjects
who did not respond (2.3 and 3.7, respectively) (Figure 1).
The CGI response criterion for depression (i.e., 12-week
CGI improvement score of 1 or 2, signifying “much” or
“very much” global improvement in depression) was met
by 82.8% (N=48 of 58) of treatment-responsive subjects
and by 7.7% of (N=6 of 78) nonresponsive subjects. Ham-
ilton depression scale depression response criteria (i.e.,
250% decrease in score from baseline) were met by 75.9%
(N=44 of 58) of treatment-responsive subjects and by
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FIGURE 2. Baseline and Endpoint Life Satisfaction Checklist Scores of 136 Men With Erectile Dysfunction and Comorbid
Depressive Disorder Not Otherwise Specified Who Were Randomly Assigned to 12 Weeks of Treatment With Sildenafil or

Placebo, by Response to Treatment?
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Mean Score
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Baseline
I Treatment-nonresponsive subjects (N=78)
I Treatment-responsive subjects (N=58)

Financial
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Social

Life Satisfaction Checklist Measure

2 Treatment response defined as participants answering “yes” to two global efficacy questions (“Did treatment improve your erections?” and
“Did treatment improve your ability to have sexual intercourse?”) and scoring at least 21 on the erectile function domain of the International

Index of Erectile Function.

b Significantly higher than score of treatment-nonresponsive subjects (F=18.5-139.7, df=1, 123, p=0.0001).
¢ Nonsignificantly higher than score of treatment-nonresponsive subjects (for family life: F=3.5, df=1, 120, p<0.07; for financial situation: F=

3.8, df=1, 126, p=0.052).

d Significantly higher than score of treatment-nonresponsive subjects (F=9.8, df=1, 123, p=0.002).

14.1% (N=11 of 78) of nonresponsive subjects (p<0.001,
Fisher’s exact test).

Quality of Life

On the Life Satisfaction Checklist, multiple quality-of-
life measures were significantly improved among the treat-
ment-responsive subjects compared to those whose erec-
tile dysfunction did not respond to treatment (Figure 2).

Adverse Effects of Treatment

The most commonly reported adverse effects among
subjects taking sildenafil compared with subjects given
placebo are shown in Table 3. Adverse effects related to
treatment were reported in 35 of 74 subjects (47.3%) tak-
ing sildenafil and in 10 of 78 subjects (12.8%) given pla-
cebo. Nearly all of these adverse effects were transient and
mild to moderate in nature. Of five severe adverse effects
(intestinal obstruction, coronary artery disorder, pneu-
monia, flu syndrome, and headache) only the headache
(experienced while the subject was receiving 100 mg of
sildenafil) was considered to be treatment related.

Discussion

Depression and erectile dysfunction are highly preva-
lent and frequently comorbid conditions in middle-aged
and elderly men. To our knowledge, this is the first study
to specifically evaluate the effects of sildenafil in men
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TABLE 3. Adverse Effects Among 152 Men With Erectile
Dysfunction and Comorbid Depressive Disorder Not Other-
wise Specified Who Were Randomly Assigned to 12 Weeks
of Treatment With Sildenafil or Placebo

Treatment Group
Sildenafil (N=74) Placebo (N=78)

Adverse Effect? N % N %
Headache 15 20.3 5 6.4
Dyspepsia 11 14.9 0 0.0
Flushing 11 14.9 1 1.3
Abnormal vision? 6 8.1 1 13

a Effects were not limited to those related to treatment; only effects
experienced by at least 5% of subjects in either treatment group
are listed.

b Characterized as colored tinges or a heightened perception of
brightness of lights.

with both erectile dysfunction and untreated comorbid
depression as well as the effect of improved erectile func-
tion on depressive symptoms and quality of life. Overall,
treatment with sildenafil in depressed men with erectile
dysfunction led to marked improvement in erectile func-
tion. Furthermore, subjects classified as treatment re-
sponders, regardless of treatment received, showed a
clinically significant improvement in depressive symp-
toms and quality-of-life measures compared with sub-
jects whose erectile dysfunction did not respond to treat-
ment. Indeed, the magnitude of improvement observed
in treatment-responsive subjects in this trial was compa-
rable to that commonly observed in clinical trials of either

1627



ERECTILE DYSFUNCTION AND DEPRESSION

drug or nondrug interventions for major depressive dis-
order (4). However, these results should not be inter-
preted to mean that sildenafil can be used as a primary
treatment for depression.

How do the effects of sildenafil in this population com-
pare with other erectile dysfunction subgroups? The effi-
cacy of sildenafil has been demonstrated in large-scale
placebo-controlled clinical trials (18). The magnitude of
difference between those receiving sildenafil and those
given placebo in the number responding “yes” to global
efficacy question 1 (“Did treatment improve your erec-
tions?”) ranged from 46% in diabetic men to 72% in men
with spinal cord injuries. Results from the present study
suggest that sildenafil may be as, or more, effective for the
treatment of erectile dysfunction in mildly depressed
men: 90.9% of subjects receiving sildenafil answered “yes”
to global efficacy question 1 compared to 11.4% of sub-
jects receiving placebo, a difference of 79.5%. Similarly, the
magnitude of quality-of-life changes observed in this
study was greater than that observed in previous sildenafil
trials. Although erectile dysfunction inclusion and exclu-
sion criteria in this study were identical to those of the
aforementioned sildenafil efficacy studies, direct compar-
isons need to be made cautiously in view of potential con-
founding factors such as different recruitment sites and
procedures and presence of other medical comorbidities.
Nevertheless, results of this study suggest that men with
erectile dysfunction and comorbid depression may be
among those most likely to respond positively to treat-
ment with sildenafil.

The major methodological limitation of this study con-
cerns the diagnostic criteria used for defining depression.
Two dimensions are generally considered when establish-
ing inclusion criteria for patients with depressive phe-
nomenology: DSM diagnosis and severity. We considered
using the standard inclusion criteria for clinical trials of
antidepressant treatments, i.e., DSM-IV criteria for major
depressive disorder and a minimum Hamilton depression
scale score. Although this approach would have better de-
fined the psychiatric status of the clinical cohort, it would
not have included the majority of men with erectile dys-
function who have significant comorbid depressive symp-
toms. We chose depressive disorder not otherwise speci-
fied instead, since this is the DSM-IV diagnosis that best
captures the range of depressed men with erectile dys-
function generally seen in medical and urologic clinics.
We chose also to use a minimum severity score (i.e., Ham-
ilton depression scale 212) to ensure inclusion of men
with significant depressive symptoms. Although we con-
sidered including subjects with erectile dysfunction and
major depressive disorder, we decided that it was ethically
appropriate in this first trial to exclude men with major
depressive disorder, since no antidepressant treatment of
established efficacy would be provided for the 16-week
study duration. Despite this exclusion, the mean baseline
Hamilton depression scale score of 16.9 indicates that
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subjects enrolled in this study had a level of depressive se-
verity comparable to patients enrolled in clinical trials of
mild major depressive disorder and dysthymia. Since this
study demonstrated that effective erectile dysfunction
treatment has a positive effect on mood and quality of life
in depressed men seeking treatment for erectile dysfunc-
tion, further studies of this type in men with erectile dys-
function and comorbid major depressive disorder are
warranted.

Sildenafil offered a unique opportunity to study “second-
ary” depression, i.e., depression associated with a specific
medical disorder. Although it is generally assumed that res-
olution of an associated medical condition will lead to re-
mission of the “secondary” depression, this hypothesis has
not been amenable to systematic study, since secondary
depression usually occurs in the setting of chronic or unre-
mitting medical illnesses. The efficacy of sildenafil in the
treatment of erectile dysfunction offered the opportunity to
systematically “remove” erectile dysfunction in some men
and therefore test the hypothesis of secondary depression.
The results from this study demonstrate that successful
treatment of this medical condition in depressed men is as-
sociated with depressive remission: substantially more
treatment-responsive subjects demonstrated a =50% re-
duction in Hamilton depression scale score (76%) or CGI
improvement score of 1 or 2 (82.8%) than did nonrespon-
sive subjects (14.1% and 9.0%, respectively).

Several explanations can be offered for the strong associ-
ation observed between improvement in erectile dysfunc-
tion and related improvements in mood and quality of life.
First, it is possible that sildenafil itself has direct mood-
enhancing properties. This is highly unlikely, since the
drug has no known central effects and was administered
relatively infrequently. Second, it is possible that erectile
dysfunction was a symptom of depression and that spon-
taneous depressive remission led to a positive erectile dys-
function response in some men. If true, this would only be
detectable in the placebo group. However, the 14% placebo
response for erectile dysfunction—even smaller than is
usual in erectile dysfunction trials—would have been ex-
pected to be much higher if this were a common pathway.
Finally, it is possible that nonresponse to erectile dysfunc-
tion treatment is the “active” agent in these relations as a
marker of poor prognosis for depression. Indeed, erectile
dysfunction appears to be a sentinel for subclinical cardio-
vascular disease (16), and erectile dysfunction nonre-
sponse may be a marker of atherosclerotic severity. In de-
pressed men, atherosclerotic disease may have a negative
impact on major depressive disorder prognosis. In this
context, it would be informative to evaluate the efficacy of
conventional antidepressants in subjects who do not re-
spond to erectile dysfunction treatment.

Results from this study suggest that successful treat-
ment of erectile dysfunction in depressed men can lead to
marked improvement in depression. However, this was a
single study conducted over 12 weeks in men with erectile
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dysfunction and mild-to-moderate depression. Whether
improvement in depressive symptoms will be maintained
over a longer period of time or would occur at all in pa-
tients with major depressive disorder is not known. In the
present study, subjects came to urologists with a chief
complaint of erectile dysfunction; those receiving psycho-
tropic medications were excluded. Notably, a recent pla-
cebo-controlled trial that assessed the effects of sildenafil
in men with remitted depression who were taking selec-
tive serotonin reuptake inhibitors demonstrated that
sildenafil is effective for treatment of erectile dysfunction
in such men (27). Further systematic, placebo-controlled
studies are needed to evaluate the effects of sildenafil ther-
apy in combination with conventional pharmacologic and
nonpharmacologic antidepressant treatments on multi-
ple sexual function domains.

Acknowledgments

This study was conducted at 20 urologic clinics by the following
urologist/psychiatrist teams: Ridwan Shabsigh, M.D./Stuart N.
Seidman, M.D., (Columbia-Presbyterian Medical Center, New
York); Laurence Levine, M.D./John Zajecka, M.D. (Rush-Presbyte-
rian/St. Luke’s Medical Center, Chicago); Arnold Belker, M.D./
Barbara Kennedy, M.D. (University of Louisville School of Medi-
cine, Louisville); Robert Weiss, M.D./Matthew Menza, M.D. (Rob-
ert Wood Johnson Medical School, New Brunswick, N.J.); Michael
O’Leary, M.D./Maurizio Fava, M.D. (Brigham and Women’s Hos-
pital, Boston); Drogo Montague, M.D./George Tesar, M.D. (The
Cleveland Clinic, Cleveland); Richard Berger, M.D./David Dun-
ner, M.D. (University of Washington, Seattle); Jacob Rajfer, M.D./
Jambur Ananth, M.D. (Harbor/UCLA Medical Center, Torrance,
Calif.); Irwin Goldstein, M.D./Isidore Berenbaum, M.D. (Boston
Medical Center, Boston); Craig Donatucci, M.D./Leslie Forman,
M.D. (Duke University Medical Center, Durham, N.C.); Francois
Eid, M.D./James Kocsis, M.D. (Cornell Medical Center, New York);
Stanley Bloom, M.D./Hilda B. Templeton, M.D. (Physicians in
Urology, PA., Livingston, N.J.); Harin Padma-Nathan, M.D./
Joshua Golden, M.D. (The Male Clinic, Santa Monica, Calif.);
Hunter Wessells, M.D./Alan Gelenberg, M.D. (University of Ari-
zona Health Sciences Center, Tucson); Ira Klimberg, M.D./Dom-
ingo Cerra, M.D. (The Urology Center of Florida, Ocala); Allen Sef-
tel, M.D./Stephen Levine (University Hospitals of Cleveland,
Cleveland); Arnold Melman, M.D./Bruce Schwartz, M.D. (Mon-
tefiore Medical Center, Bronx, N.Y.); James McMurray, M.D./Ed-
ward R. Green, M.D. (Medical Affiliated Research Center, Hunts-
ville, Ala.); Culley Carson III, M.D./Brad Gaynes, M.D. (University
of North Carolina, Chapel Hill, N.C.); Ira Sharlip, M.D./Joe Walker,
M.D. (Pan Pacific Research, San Francisco).

Presented in part at the 152nd annual meeting of the American Psy-
chiatric Association, Washington, D.C., May 15-20, 1999. Received Oct.
17, 2000; revisions received Jan. 19 and March 21, 2001; accepted
April 19, 2001. From the Department of Psychiatry, College of Physi-
cians and Surgeons, Columbia University; the University of Medicine
and Dentistry of New Jersey, Robert Wood Johnson Medical School, Pis-
cataway, N.J.; and the Columbia-Presbyterian Medical Center, New
York. Address reprint requests to Dr. Seidman, Department of Psychia-
try, College of Physicians and Surgeons, Columbia University, 1051 Riv-
erside Dr., Unit 98, New York, NY 10032; sns5@columbia.edu (e-mail).

Supported by Pfizer Inc.

The authors thank Richard L. Siegel, Michael Sweeney, Diane M.
Chow, Caryn Diuguid, Sue Huang, Li-Jung Tseng, and Peter A. Ritten-
house for their contributions.

Am | Psychiatry 158:10, October 2001

SEIDMAN, ROOSE, MENZA, ET AL.

References

1. Simon GE, VonKorff M, Piccinelli M, Fullerton C, Ormel J: An in-
ternational study of the relation between somatic symptoms
and depression. N Engl ] Med 1999; 341:1329-1335

2. Araujo AB, Durante R, Feldman HA, Goldstein I, McKinley J: The
relationship between depressive symptoms and male erectile
dysfunction: cross-sectional results from the Massachusetts
Male Aging Study. Psychosom Med 1998; 60:458-465

3. Feldman HA, Goldstein |, Hatzichristou DG, Krane R}, McKinlay
JB: Impotence and its medical and psychosocial correlates: re-
sults of the Massachusetts Male Aging Study. ] Urol 1994; 151:
54-61

4. Seidman SN, Roose SP: The relationship between depression
and erectile dysfunction. Curr Psychiatry Rep 2000; 2:201-205

5. Seidman SN, Shabsigh R, Roose SP: Pharmacologic treatments
of sexual dysfunction, in Psychiatric Clinics of North America
Annual of Drug Therapy. Edited by Dunner DL. Philadelphia,
WB Saunders, 1999, pp 21-33

6. Zurowski K, Kayne H, Goldstein I: The social and behavioral
costs of organic impotence (abstract). ] Urol 1994; 151:319A

7. Kessler RC, McGonagle KA, Swartz M, Blazer DG, Nelson CB: Sex
and depression in the National Comorbidity Survey, I: lifetime
prevalence, chronicity and recurrence. ] Affect Disord 1993;
29:85-96

8. Eaton WW, Neufeld K, Chen LS, Cai G: A comparison of self-re-
port and clinical diagnostic interviews for depression: Diagnos-
tic Interview Schedule and Schedules for Clinical Assessment in
Neuropsychiatry in the Baltimore Epidemiologic Catchment
Area follow-up. Arch Gen Psychiatry 2000; 57:217-222

9. Kessler RC, Zhao S, Blazer DG, Swartz M: Prevalence, correlates,
and course of minor depression and major depression in the
National Comorbidity Survey. ] Affect Disord 1997; 45:19-30

10. NIH Consensus Development Panel on Impotence: NIH Con-
sensus Conference: impotence. JAMA 1993; 270:83-90

11. Laumann EO, Paik A, Rosen RC: Sexual dysfunction in the
United States: prevalence and predictors. JAMA 1999; 281:
537-544

12. Shabsigh R, Klein LT, Seidman S, Kaplan SA, Lehrhoff BJ, Ritter
JS: Increased incidence of depressive symptoms in men with
erectile dysfunction. Urology 1998; 52:848-852

13. Roose SP, Glassman AH, Walsh BT, Cullen K: Reversible loss of
nocturnal penile tumescence during depression: a preliminary
report. Neuropsychobiology 1982; 8:284-288

14. Nofzinger EA, Thase ME, Reynolds CF, Frank E, Jennings JR, Ga-
ramoni GL, Fasiczka AL, Kupfer DJ: Sexual function in de-
pressed men: assessment by self-report, behavioral, and noc-
turnal penile tumescence measures before and after
treatment with cognitive behavior therapy. Arch Gen Psychia-
try 1993; 50:24-30

15. Steiger A, Holsboer F, Bunkert O: Studies of nocturnal penile tu-
mescence and sleep electroencephalogram in patients with
major depression and in normal controls. Acta Psychiatr Scand
1993, 87:358-363

16. Morley JE, Korenman SG, Kaiser FE, Mooradian AD, Viosca SP:
Relationship of penile brachial pressure index to myocardial
infarction and cerebrovascular accidents in older men. Am |
Med 1988; 84:445-448

17. Seidman SN: Hormonal aspects of sexual dysfunction: the ther-
apeutic use of exogenous androgens in men and women. Curr
Psychiatry Rep 2000; 2:215-222

18. Goldstein I, Lue TF, Padma-Nathan H, Rosen RC, Steers WD,
Wicker PA: Oral sildenafil in the treatment of erectile dysfunc-
tion. N Engl ] Med 1998; 338:1397-1404

19. Rendell MS, Rajfer J, Wicker PA, Smith MD (Sildenafil Diabetes
Study Group): Sildenafil for treatment of erectile dysfunction in
men with diabetes. JAMA 1999; 281:421-426

1629



ERECTILE DYSFUNCTION AND DEPRESSION

20.

21.

22.

23.

24.

First MB, Spitzer RL, Gibbon M, Williams JBW: Structured Clini-
cal Interview for DSM-IV Axis | Disorders, Patient Edition (SCID-
P), version 2. New York, New York State Psychiatric Institute, Bi-
ometrics Research, 1995

Hamilton M: A rating scale for depression. ] Neurol Neurosurg
Psychiatry 1960; 23:56-62

Guy W (ed): ECDEU Assessment Manual for Psychopharmacol-
ogy: Publication ADM 76-338. Washington, DC, US Department
of Health, Education, and Welfare, 1976, pp 218-222

Beck AT, Epstein N, Brown G, Steer RA: Psychometric properties
of the Beck Depression Inventory: twenty-five years later. Clin
Psychol Rev 1988; 8:77-100

Rosen RC, Riley A, Wagner G, Osterloh IH, Kirkpatrick J, Mishra
A: The International Index of Erectile Function (IIEF): a multidi-

1630

25.

26.

27.

mensional scale for assessment of erectile dysfunction. Urol-
ogy 1997, 49:822-830

Fugl-Meyer AR, Lodnert G, Branholm IB, Fugl-Meyer KS: On life
satisfaction in male erectile dysfunction. Int ] Impot Res 1997;
9:141-148

Cappelleri JC, Rosen RC, Smith MD, Mishra A, Osterloh IH: Diag-
nostic evaluation of the erectile function domain of the Inter-
national Index of Erectile Function. Urology 1999; 54:346-351
Nurnberg HG, Gelenberg AJ, Fava M, Hensley PL, Lauriello J,
Harrison WM, Siegel RL: Sildenafil for SRI-associated sexual dys-
function: a three-center, six-week, double-blind, placebo-con-
trolled study in 90 men, in 2000 Annual Meeting New Research
Program and Abstracts. Washington, DC, American Psychiatric
Association, 2000, p 241

Am | Psychiatry 158:10, October 2001



