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Objective: Erectile dysfunction and de-

pression are highly associated. Previous

studies have shown benefits of phos-

phodiesterase-5 inhibitor treatment for

erectile dysfunction associated with anti-

depressant therapy or subsyndromal de-

pression. The present study assessed the

safety and efficacy of vardenafil in men

with erectile dysfunction and untreated

mild depression.

Method: In this 12-week, multicenter,

randomized, flexible-dose, parallel-group,

double-blind study, 280 men with erectile

dysfunction for at least 6 months and un-

treated mild major depression received

placebo or vardenafil, 10 mg/day, for 4

weeks, with the option to titrate to 5 mg/

day or 20 mg/day after each of two con-

secutive 4-week intervals. Endpoints

included International Index of Erectile

Function erectile function domain and 17-

item Hamilton Depression Rating Scale

(HAM-D) scores.

Results: Vardenafil produced statistically
significant and clinically meaningful im-
provement in all erectile function parame-
ters. The International Index of Erectile
Function erectile function domain score
was 22.9 with vardenafil compared to 14.9
with placebo. The HAM-D score was lower
in the vardenafil group (7.9) than in the
placebo group (10.1). Treatment with var-
denafil was the most important predictor
for return to normal erectile function. Im-
provement in International Index of Erec-
tile Function erectile function domain
score was the most important predictor of
remission in depressive symptoms.

Conclusions: Vardenafil was well toler-
ated and highly efficacious in men with
erectile dysfunction and untreated mild
major depression. Significant improve-
ments in erectile function and depression
were observed in patients treated with
vardenafil versus placebo. Erectile dys-
function treatment should be considered
a component of therapy for men with de-
pression and erectile dysfunction.

(Am J Psychiatry 2006; 163:79–87)

Erectile dysfunction is highly prevalent among men
between 40 and 70 years of age, and the estimated lifetime
prevalence of major depression (6% to 10%) is consider-
able (1). A loss of interest in and withdrawal from all regu-
lar and pleasurable activities are often associated with de-
pression (2). Sexual disorders are also common in
association with depression; however, the mechanisms
underlying the link between depression and sexual dys-
function are complex. Erectile dysfunction may contrib-
ute to, or be a consequence of, depression. Several factors
can be involved, including loss of self-esteem, perfor-
mance anxiety, and a reduced quality of life (3).

The Massachusetts Male Aging Study showed that men
with untreated depression had a 1.8-fold greater chance
of experiencing erectile dysfunction than men without
depression, and erectile dysfunction increased with in-
creasing degree of depression (4, 5). Phosphodiesterase-5
(PDE-5) inhibitors have been used to effectively and safely
treat erectile dysfunction in patients with depression, in-

cluding patients treated with antidepressant therapy (6–
10). To our knowledge, none of the studies reported to
date has investigated the potential mental health benefits
of PDE-5 inhibitor therapy in men with erectile dysfunc-
tion and untreated mild major depressive disorder. Be-
cause this population represents a large cohort of men,
many of whom are reluctant to use antidepressant thera-
pies, treatment for erectile dysfunction that has a positive
impact on depressive symptoms may be an attractive
therapeutic option (5–9).

Vardenafil is a potent selective PDE-5 inhibitor that has
been shown to be highly efficacious in men with erectile
dysfunction, irrespective of severity or disease classifica-
tion (organic, psychogenic, or mixed) (11) or underlying
etiology (12). The drug is well tolerated and is associated
with a rapid and reliable treatment response. The objec-
tive of the Depression-Related Improvement With Var-
denafil for Erectile Response Study was to evaluate the ef-
ficacy of vardenafil in the treatment of men with erectile
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dysfunction and clinically diagnosed but untreated mild
major depressive disorder.

Method

Study Participants

This 12-week, flexible-dose, parallel-group, double-blind study
was conducted in 44 centers comprising the disciplines of urology,
psychiatry, general practice, and endocrinology in the United
States, Canada, France, Spain, and Italy between Dec. 3, 2002, and
Nov. 27, 2003. Of a total of 488 men screened, 280 were subse-
quently randomly assigned. The subjects were ≥18 years of age
and had experienced erectile dysfunction for >6 months according
to National Institutes of Health criteria (13). Inclusion criteria were
participation in a stable heterosexual relationship for more than 6
months and having diagnosed but untreated mild major depres-
sive disorder. During the early part of the investigation, the sub-
jects were included if they had a 17-item Hamilton Depression
Rating Scale (HAM-D) score between 13 and 23 at visits 1 and 2
and a Center for Epidemiologic Studies Depression Scale (CES-D
Scale) (14) score >13 at visit 1. HAM-D rating was performed by an
interview with a blinded expert who was generally not aware of the
response to treatment. At the request of the steering committee
but in the absence of any treatment-related serious adverse
events, entry criteria for depression severity in the study were
modified. The protocol was amended while the study was in
progress to include only subjects with HAM-D scores between 11
and 17 rather than between 13 and 23. The subjects were not in
psychotherapy or taking antidepressant medication. The subjects
made at least four attempts at sexual intercourse on 4 separate
days during the untreated baseline period. For inclusion in the
study, at least 50% of the attempts at sexual intercourse failed be-
cause of partial erections, unsuccessful penetration, or unsuccess-
ful intercourse. Written informed consent was obtained from the
subjects after a complete description of the study had been given
to them.

Exclusion criteria included any unstable medical condition or
substance abuse; a serious suicidal or homicidal risk (patients
who scored >0 on item 3 of the HAM-D or who made a suicide at-
tempt in the 12 months before screening); or a history of bipolar
disorder, schizophrenia, schizoaffective disorder, delusional dis-
order, panic disorder, posttraumatic stress disorder, or personal-
ity disorder. Three patients were excluded because of dysthymia.
Subjects were also excluded based on the presence of penile ana-
tomical abnormalities, primary hypoactive sexual desire, erectile
dysfunction related to spinal cord injury, prior nonresponse to
sildenafil, retinitis pigmentosa, or radical prostatectomy.

Study Design

After a 4-week run-in period without medication, the subjects
were randomly assigned to receive placebo or vardenafil, 10 mg/
day, for 4 weeks. Erectile function was assessed based on subjec-
tive patient diary responses to questions evaluating each sexual
experience. At week 4, the investigator and each patient reviewed
the efficacy and tolerability of the initial dose, and a clinical deci-
sion was made as to whether the initial dose was maintained, in-
creased to 20 mg/day, or decreased to 5 mg/day for the next 4
weeks. At week 8, the investigator and each patient again dis-
cussed and evaluated the efficacy and tolerability and adjusted
the dose by one step or maintained the previous dose for the final
4 weeks of the study.

Primary endpoints were the International Index of Erectile
Function erectile function domain score (15), in which a clinically
significant improvement was defined as a change of 5 points, and
a HAM-D total score at last observation carried forward if the erec-
tile function analysis was successful. In this study, a significant im-

provement in mood was considered to be a decrease of 3.5 points
on the HAM-D scale in vardenafil-treated patients compared to
placebo. Secondary erectile function endpoints included the Sex-
ual Encounter Profile Questionnaire (available from the first au-
thor), in which patients responded “yes” or “no” to the following
questions after each sexual attempt: “Were you able to insert your
penis into your partner’s vagina?” (question 2), and “Did your
erection last long enough for you to have successful intercourse?”
(question 3). Other erectile function indices included additional
domains from the International Index of Erectile Function, includ-
ing orgasmic function, sexual desire, intercourse satisfaction,
overall satisfaction, and response to a global assessment question
in which patients responded “yes” or “no” to the question, “Has
the treatment you have been taking over the past 4 weeks im-
proved your erections?” Other assessments included the CES-D
Scale and the Rosenberg Self-Esteem Scale (16). The magnitude of
HAM-D improvement was summarized by the following: HAM-D
responses corresponding to remission (final HAM-D score ≤7), re-
sponse (a decrease in HAM-D score ≥50%), or improvement (a de-
crease in HAM-D score >3.5 points). A 24-hour follow-up after the
last dose of study drug was performed to monitor for serious ad-
verse events.

Statistical Analysis

The number of subjects required in this study was based on the
primary efficacy variables, which were tested in a hierarchical
fashion. The International Index of Erectile Function erectile
function domain score was analyzed first, and if the analysis was
successful, then the HAM-D score was assessed. Because of the
predefined testing sequence of the primary variables, no alpha
adjustment was made. The group size calculations assumed a
standard deviation of 10.0 for erectile function domain scores on
the International Index of Erectile Function and 7.5 for HAM-D
total scores. With approximately 86 (International Index of Erec-
tile Function erectile function domain) and 98 (HAM-D) subjects
per treatment group with data for the primary analyses, this study
had a power of approximately 90%. On the basis of an estimated
postrandomization dropout rate of 25%, 131 subjects per treat-
ment group were needed for random assignment.

The intent-to-treat group included patients who took at least
one dose of study medication and who had baseline and any post-
baseline efficacy data. Analysis of the International Index of Erec-
tile Function erectile function domain score, HAM-D score, and
other efficacy variables was based on the intent-to-treat group by
using the last-observation-carried-forward method to account for
dropouts. Analysis of the diary variables was also based on this
group, as was the overall postbaseline per-patient success rate for
each variable.

The International Index of Erectile Function erectile function
domain and HAM-D scores were analyzed with analysis of covari-
ance (ANCOVA), with baseline response as a covariate and terms
for center and treatment. The difference in least squares means
between vardenafil-treated patients and patients receiving pla-
cebo at p<0.05 was considered to be significant.

Responses to the second and third questions of the Sexual En-
counter Profile were analyzed with an ANCOVA on a per-patient
success rate and included baseline as a covariate. The per-patient
success rate was calculated as the number of successes divided by
the number of sexual attempts with the number of responses for
the question. The global assessment question was analyzed with
logistic regression analysis.

To explore which parameters may be predictive of a return to
normal erectile function (International Index of Erectile Function
erectile function domain score ≥26 or HAM-D score ≤7), retro-
spective stepwise logistic regression analyses were performed.
Entry-level criteria for each predictor of p<0.10 were stipulated,
and each predictor was removed from the model if the p value ex-
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ceeded 0.15. For exploration of the factors predictive of a return
to normal erectile function, independent variables included the
International Index of Erectile Function erectile function domain
baseline score, the HAM-D baseline score, age, duration of erec-
tile dysfunction, treatment, HAM-D change in score, and HAM-D
return to normal score. For exploration of factors predictive of a
return to normal HAM-D score, independent variables included
International Index of Erectile Function erectile function domain
baseline score, HAM-D baseline score, age, duration of erectile
dysfunction, treatment, International Index of Erectile Function
erectile function domain change in score, and International In-
dex of Erectile Function erectile function domain return to nor-
mal score.

Results

Study Design

After a 4-week untreated run-in period, this 12-week,
multicenter, flexible-dose, parallel-group, double-blind
study randomly assigned 280 men to treatment with pla-
cebo (N=143) or 10 mg/day of vardenafil (N=137) for 4
weeks. At the end of weeks 4 and 8, the subjects, in collab-
oration with their physicians, had the option to titrate
their dose to 5 mg/day or 20 mg/day of vardenafil or the
equivalent of placebo. The majority of patients taking pla-
cebo (N=122, 93.8%) or vardenafil (N=95, 73.1%) opted to
titrate to the 20 mg/day dose by the end of treatment; 111
of the subjects in the placebo group (78%) and 118 in the
vardenafil group (86%) completed the study. Premature
discontinuation was most commonly attributed to ad-
verse events (2 of 143, 1%, in the placebo group versus 4 of
137, 3%. in the vardenafil group), insufficient therapeutic
effect (N=10, 7%, versus N=2, 1%), withdrawn consent (N=
9, 6%, versus N=3, 2%), or loss to follow-up (N=10, 7%, ver-
sus N=5, 4%).

Patient Group Profile

Baseline International Index of Erectile Function erectile
function domain scores indicated moderate erectile dys-
function, with safety group scores of 12.7 (SD=5.6) in the
vardenafil group and 13.1 (SD=5.3) in the placebo group.
The subjects were diagnosed with erectile dysfunction an

average of 3.5 years (SD=4.3) before the screening. Erectile
dysfunction was of organic, psychogenic, or mixed etiology,
with mixed etiology being the most common. Approxi-
mately 75% of the patients were Caucasian, 8% were black,
2% were Asian, <1% were American Indian, <1% were His-
panic, and 14% were patients from France, where race was
not reported. In general, the patients were overweight
(mean weight=85 kg, SD=15), as assessed by body mass
(mean=27 kg/m2, SD=4) and Broca (mean=1.1, SD=0.2) in-
dices. Mean age was 53 years (SD=11). Approximately 49%
of the patients were nonsmokers, and 51% were past or
present smokers. Twenty-nine percent of the group suf-
fered from vascular hypertensive disorders, 15% had diabe-
tes mellitus, 12% had elevated cholesterol, and all had mild
major depressive disorder. Depression was diagnosed or
confirmed by trained and qualified clinicians according to
DSM-IV criteria with a structured interview (the Mini Inter-
national Neuropsychiatric Interview [17] or the Structured
Clinical Interview for DSM-IV). About 59% of the patients
had previously used sildenafil, which improved erections in
all of the patients. Sildenafil nonresponders were excluded
from this study. During the study, the protocol was
amended so that baseline entry-level criteria scores for the
HAM-D decreased from 13–23 to 11–17. Consequently, 25%
of the subjects were enrolled under the initial criteria, and
as a result, <9% of the total patient group had HAM-D scores
that were above the 11–17 range at baseline. Overall, the
treatment groups were balanced with respect to these de-
mographic and disease variables (Table 1).

Efficacy for Erectile Function

Erectile function domain scores. Vardenafil treatment
resulted in statistically significant and clinically meaning-
ful improvement in all erectile function parameters. A sta-
tistically significant difference in International Index of
Erectile Function erectile function domain scores between
the vardenafil-treated and placebo groups was seen at the
12-week endpoint and at the last observation carried for-
ward (Figure 1). The International Index of Erectile Func-

TABLE 1. Demographic and Clinical Characteristics of the Safety Group in the Depression-Related Improvement With
Vardenafil for Erectile Response Study

Characteristic
Subjects Given Placebo

(N=133)
Subjects Given Vardenafil

(N=132)
Mean SD Mean SD

Age (years) 52.4 11.5 53.8 10.1
Body mass index (kg/m2) 27.1 3.9 27.6 4.3
Duration of erectile dysfunction (years) 3.5 3.7 3.5 4.9
Baseline International Index of Erectile Function erectile function domain score 13.1a 5.3 12.7 5.6
Baseline 17-item Hamilton Depression Rating Scale score 14.4 2.5 14.4 2.7

Etiology of erectile dysfunction N % N %

Organic 15 11 25 19
Psychogenic 49 37 32 24
Mixed 69 52 75 57

Prior sildenafil use 80 60 76 58
a N=132.
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tion domain scores for erectile function at the last ob-
servation carried forward showed a least squares mean
improvement of 10.0 for vardenafil-treated subjects com-
pared to 2.0 for the placebo group (t=8.78, df=215, p<0.0001).
The results were similar for those who completed the treat-
ment period. Other International Index of Erectile Func-
tion domain scores evaluating intercourse satisfaction
(10.9 for vardenafil versus 7.8 for placebo) (t=7.43, df=214,

p<0.0001), orgasmic function (7.7 versus 5.9) (t=4.93, df=
214, p<0.0001), overall satisfaction (7.1 versus 4.9) (t=6.87,
df=214, p<0.0001), and sexual desire (7.3 versus 6.4) (t=
4.39, df=215, p<0.0001) all showed statistically significant
differences between vardenafil- and placebo-treated pa-
tients (Table 2).

Diary measures

Question 2: vaginal penetration? The insertion success
rate on the first attempt was approximately 1.5 times
higher with vardenafil treatment than with placebo. If in-
sertion was successful on the first attempt, the patients
taking vardenafil were successful on approximately 89% of
their subsequent attempts. Among patients who did not
achieve insertion on the first attempt, the patients taking
vardenafil were successful on approximately 49% of their
subsequent attempts. A statistically significant difference
in penetration rates between the vardenafil-treated and
placebo groups was seen at the 12-week endpoint, at the
last observation carried forward, and overall (Figure 1).
Overall, the least squares mean penetration success rate in
the vardenafil-treated group was 76.7% compared to 52.4%
for the placebo-treated group (t=6.64, df=214, p<0.0001).

Question 3: erection maintenance to completion of inter-
course? The success rate for maintaining an erection to
completion of intercourse on the first medicated attempt
was 1.8 times higher with vardenafil compared to placebo.

FIGURE 1. Efficacy of Vardenafil for Erectile Dysfunction at 12-Week Endpoint, Last Observation Carried Forward, and
Overall for Sexual Encounter Profile Questions 2 and 3 in the Depression-Related Improvement With Vardenafil for Erectile
Response Studya

a Significant difference between groups. Intent-to-treat group.
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TABLE 2. Other Erectile Function Scores for the Intent-to-
Treat Group of the Depression-Related Improvement With
Vardenafil for Erectile Response Study

Measure

Score

Subjects 
Given

Placebo 
(N=130)

Subjects 
Given 

Vardenafil 
(N=129)

Least squares mean of International Index 
of Erectile Function domain scores of 
last observation carried forward
Intercourse satisfaction 7.8 10.9a

Orgasmic function 5.9 7.7a

Overall satisfaction 4.9b 7.1a

Sexual desire 6.4 7.3a,c

Least squares mean per-patient percent 
affirmative diary response
Erectile hardness satisfaction 25.0 55.2a

Sexual experience satisfaction 27.5 60.0a

a p<0.0001 versus placebo.
b N=129.
c N=130.
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If intercourse was completed successfully on the first at-
tempt, the patients taking vardenafil were able to main-
tain their erection to successful completion on approxi-
mately 83% of their subsequent attempts. Among patients
who were not able to successfully complete intercourse on
their first attempt, the patients taking vardenafil were able
to maintain their erection to successful completion on ap-
proximately 47% of their subsequent attempts. A statisti-
cally significant difference in intercourse success rates be-
tween the vardenafil-treated and placebo groups was seen
at the 12-week endpoint, at the last observation carried
forward, and overall (Figure 1). Overall, the least squares
mean intercourse success rate was 66.4% with vardenafil
treatment and 38.1% with placebo (t=7.40, df=214, p<0.0001).
Overall, per-patient diary “yes” responses to questions
concerning satisfaction with erection hardness (55.2%
versus 25.0%) (t=7.40, df=214, p<0.0001) and sexual expe-
rience (60.0% versus 27.5%) (t=8.15, df=214, p<0.0001) also
showed statistically significant efficacy in the vardenafil-
treated group (Table 2).

Global assessment question. A statistically signifi-
cantly greater proportion of vardenafil-treated patients re-
sponded “yes” to the global assessment question at the 12-
week endpoint and at the last observation carried forward
compared to the placebo-treated patients (Figure 1). At
the last observation carried forward, the estimated rate of
positive responses was 83% (N=130) for vardenafil and
30% (N=130) for placebo (χ2=51.96, df=1, p<0.0001).

Efficacy for Depression Variables

HAM-D overall score. Baseline HAM-D scores indicated
mild major depressive disorder, with mean scores of 14.3
(SE=0.23) and 14.4 (SE=0.24) for placebo and vardenafil
groups, respectively. The HAM-D total score at the last ob-
servation carried forward was only evaluated if the Inter-
national Index of Erectile Function erectile function do-
main analysis was successful. The difference between
vardenafil treatment and placebo was statistically signifi-

cant at the last observation carried forward for the follow-

ing HAM-D questions: question 1: depressed mood, ques-

tion 2: feelings of guilt, question 4: early insomnia,

question 5: middle insomnia, question 8: psychomotor re-

tardation, question 10: psychic anxiety, and question 14:

genital symptoms. HAM-D total scores showed statisti-

cally significant differences at week 12 (t=–4.12, df=182,

p<0.0001) and at the last observation carried forward (t=

–3.90, df=215, p=0.0001) (Figure 2). Least squares mean

HAM-D scores at the last observation carried forward

were 7.9 (SE=0.47) in the vardenafil-treated group versus

10.1 (SE=0.45) with placebo and were similar for patients

who completed treatment.

FIGURE 2. Efficacy of Vardenafil for Depression at 12-Week Endpoint and Last Observation Carried Forward in the
Depression-Related Improvement With Vardenafil for Erectile Response Studya

a Significant difference between groups. Intent-to-treat group.
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TABLE 3. Least Squares Mean Scores for the Center for
Epidemiologic Studies Depression Scale (CES-D Scale) and
the Rosenberg Self-Esteem Scale for the Intent-to-Treat
Group in the Depression-Related Improvement With
Vardenafil for Erectile Response Study

Measure and Time

Score

12 Weeksa
Last Observation 
Carried Forwardb

Subjects 
Given

Placebo 
(N=107)c

Subjects 
Given 

Vardenafil
(N=113)

Subjects 
Given

Placebo
(N=117)d

Subjects 
Given 

Vardenafil
(N=121)

CES-D Scale
Baseline 22.4 21.9 22.6 22.0
Endpoint 15.6 13.5 16.9 14.9

Rosenberg 
Self-Esteem Scale
Baseline 27.0 28.3 27.1 28.5
Endpoint 30.0 31.0 29.8 31.0

a For the CES-D Scale data, t=–2.00, df=179, p=0.0469 for the com-
parison between placebo and vardenafil. For the Rosenberg Self-
Esteem Scale data, t=1.76, df=177, p=0.0801 for the comparison
between placebo and vardenafil.

b For the CES-D Scale data, t=–1.93, df=195, p=0.0553 for the com-
parison between placebo and vardenafil. For the Rosenberg Self-
Esteem Scale data, t=2.29, df=193, p=0.0232 for the comparison
between placebo and vardenafil.

c N=105 for the Rosenberg Self-Esteem Scale data.
d N=115 for the Rosenberg Self-Esteem Scale data.
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HAM-D remission, treatment response, and treat-
ment improvement rates. A decrease to a total score of
7 points or less in HAM-D total score was considered to be
a complete remission of depressive symptoms (remitters).
A positive response to treatment was defined as a decrease
in HAM-D total score ≥50% compared to baseline (re-
sponders), and treatment improvement was defined as a
decrease >3.5 points (improvers). According to these crite-
ria, a significant difference was observed in remission of
depressive symptoms with vardenafil compared to pla-
cebo (75 of 130, 58%, versus 41 of 130, 32%) (χ2=17.99, df=
1, p<0.0001) (Figure 2). A decrease of more than 3.5 points
was achieved by approximately 1.4 times more patients in
the vardenafil treatment condition than with placebo (94
of 130, 72%, versus 66 of 130, 51%). The decrease of at least
50% (responders) was achieved by almost twice as many
patients in the vardenafil group as in the placebo group
(72 of 130, 55%, versus 39 of 130, 30%). Results for patients
in North America and Europe were similar for the two pri-
mary endpoints.

Other psychometric outcomes. Other efficacy vari-
ables for depression showed improvements in depressive
symptoms with vardenafil treatment compared to pla-
cebo. Improvements in depressive symptoms were evi-
denced by improvements in CES-D Scale ratings, with a
statistically significant difference between placebo and
vardenafil at week 12, with least squares mean scores of
13.5 (SE=0.86) for the vardenafil-treated group and 15.6
(SE=0.88) for the placebo group (t=–2.00, df=179, p=
0.0469). Baseline scores were 21.9 (SE=0.83) and 22.4 (SE=
0.85) for the vardenafil and placebo groups, respectively,
indicating depressive symptoms. The Rosenberg Self-
Esteem Scale showed a statistically significant difference

between the least squares mean total score for vardenafil
(31.0, SE=0.43) and placebo (29.8, SE=0.43) at the last ob-
servation carried forward (t=2.29, df=193, p=0.0232) but
not at week 12 (p<0.09) (Table 3).

Correlation between improvement in erectile func-
tion and depressive symptoms. The association be-
tween changes in sexual function and depression status
was examined, and a positive correlation between remis-
sion of depression and normalization of erection was ob-
served. A return to normal was considered to be an Interna-
tional Index of Erectile Function erectile function domain
score ≥26 and a HAM-D score ≤7 (remitters); 38% of var-
denafil-treated subjects versus 13% of subjects in the pla-
cebo group showed a return to normal according to both
criteria (χ2=21.90, df=1, p<0.0001). Patients treated with
vardenafil or in the placebo group who achieved normal
erectile function (International Index of Erectile Function
erectile function domain score ≥26) had a mean HAM-D to-
tal score of 6.4 (SE=0.52) after treatment compared to 10.3
(SE=0.40) for those who failed to achieve a normalization of
erectile function.

Predictors of normalization of erection and depres-
sion remission. Results of stepwise logistic regression
analyses revealed that treatment with vardenafil was the
most significant predictor of erection normalization (Inter-
national Index of Erectile Function erectile function do-
main score ≥26). In descending order of importance, other
significant predictors included a reduction in HAM-D
score, a higher baseline International Index of Erectile
Function erectile function domain score, a shorter erectile
dysfunction duration, and younger age (Table 4). The most
significant predictor of a normalization of depressive
symptoms, as measured by HAM-D total score, was im-

TABLE 4. Factors Predicting Return to Normal Erectile Function and Predicting Remission to Depression Intensity on the
Depression-Related Improvement With Vardenafil for Erectile Response Study

Analysis

Predictive Factors and Measure Explanation χ2 df p
Factors predicting return to normal erectile 

function (International Index of Erectile 
Function erectile function domain score ≥26)
Treatment Vardenafil patients more likely to return to normal erectile func-

tion than patients receiving placebo
37.80 1 <0.0001

Change in 17-item Hamilton Depression Rat-
ing Scale (HAM-D) score

Patients with large HAM-D improvement more likely to return 
to normal International Index of Erectile Function erectile func-
tion domain score

28.76 1 <0.0001

International Index of Erectile Function erec-
tile function domain score at baseline

High International Index of Erectile Function erectile function do-
main score at baseline equates to less severe erectile dysfunc-
tion, therefore more likely to return to normal erectile function

6.57 1 <0.0104

Duration of erectile dysfunction Shorter erectile dysfunction duration, therefore more likely 
to return to normal erectile function

3.78 1 0.0520

Age Younger patients more likely to return to normal erectile function 3.11 1 <0.0780
Factors predicting remission in depression in-

tensity (HAM-D score ≤7)
Change in International Index of Erectile 

Function erectile function domain score
Large erectile function improvement, therefore more likely 

to improve mood
48.09 1 <0.0001

International Index of Erectile Function erec-
tile function domain score at baseline

High International Index of Erectile Function erectile function do-
main score at baseline means less severe dysfunction and more 
likely to improve mood

9.02 1 <0.0027

HAM-D score at baseline Low HAM-D score at baseline means less severe and more likely 
to improve mood

7.11 1 <0.0077
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provement in the International Index of Erectile Function
erectile function domain score, followed by the Interna-
tional Index of Erectile Function erectile function domain
baseline score and the HAM-D score at baseline (Table 4).

Safety

Vardenafil was generally well tolerated by this patient
group. The most frequently reported adverse events in-
cluded headache, nasal congestion, and flushing (Table 5),
events consistent with the mechanism of action of agents
of the PDE-5 inhibitor class. Symptoms were mild to mod-
erate and transient in nature.

No placebo patients and one vardenafil-treated patient
reported severe adverse events; this patient reported se-
vere depression that was considered unrelated to study
medication. There were no treatment-related psychiatric
events and no deaths during the study. The overall rate of
adverse events leading to discontinuation of study drug
was <1% in the placebo group compared to 3% in the pa-
tients receiving vardenafil. No single adverse event led to
discontinuation of the study drug in more than one pa-
tient per treatment group.

Discussion

A strong association has been observed among erectile
dysfunction, overall lack of life satisfaction, and symptoms
of depression (18–21). Improvements in life satisfaction
may result from positive changes in self-confidence,
mood, and family and sexual relationships, and improved
erectile function in men with erectile dysfunction may
play a decisive role in the complex network of factors that
contribute to overall quality of life (22). The results pre-
sented here strongly support the hypothesis that improve-
ments in sexual function in men with erectile dysfunction
are associated with a lessening of depressive symptoms,
which may have clinical implications for the management
of a broad population of men with mild depression who
may also suffer from erectile dysfunction.

Although previous studies have demonstrated the bene-
fits of PDE-5 inhibitor therapy in men with both treated (7–
10) and untreated symptoms of depression (6), this study is
the first, to our knowledge, to evaluate PDE-5 inhibitor
therapy for erectile dysfunction in men with untreated
mild major depressive disorder. A robust and clinically sig-
nificant improvement in essentially all sexual function
variables was seen after active treatment, and vardenafil
administration was also associated with a marked reduc-
tion in depressive symptoms. More than half of the pa-
tients receiving vardenafil achieved depressive symptom
remission according to the usual severity criteria (HAM-D
≤7), supporting the clinical significance of the results. In
addition, treatment with vardenafil resulted in improve-
ments in CES-D Scale and Rosenberg Self-Esteem Scale
scores relative to placebo. Thus, improvements in all de-

pression efficacy variables were consistent, regardless of
the outcome variable or type of measure employed.

The correlation between improvement in erectile dys-
function and HAM-D score remission provides further
evidence that treatment of sexual dysfunction in these
patients can affect other areas of patient function. The
subjects treated with vardenafil were more likely to
achieve normalization of erection than those treated with
placebo, as would be expected from treatment with a PDE-
5 inhibitor. Notable, however, was that improvement in
HAM-D scores was a significant predictor of normaliza-
tion of erectile function. This study also showed that im-
provement in erectile function was the most significant
predictor of depression remission, followed in signifi-
cance by the International Index of Erectile Function erec-
tile function domain baseline and the HAM-D baseline
scores. These results have important implications for the
treatment of erectile dysfunction in patients with comor-
bid depression and support the concept that reducing re-
sidual symptoms, such as erectile dysfunction, may result
in a more robust recovery from major depression.

These results also extend the body of literature in which
PDE-5 inhibition has been shown to improve erectile dys-
function in patients with subsyndromal (6) or treated ma-
jor depression (7, 8, 10). The study group investigated in
the present study is unique in that it consisted of subjects
with untreated mild major depressive disorder. Such pa-
tients may not use health care resources to the same extent
as patients with more severe depressive symptoms and
may therefore represent a larger group than that evaluated
in previous studies (6). Because subjects were untreated for
depressive illness, there were no confounding factors asso-
ciated with pharmacologically induced sexual dysfunction
(3, 5). Despite concerns at the outset of the study about po-
tential psychiatric safety issues, it is noteworthy that no in-
creases were observed in serious adverse events—either
medical or psychiatric—during the course of the study.
These results suggest that erectile dysfunction therapy
could be offered to all male patients with comorbid depres-
sion, regardless of their depression treatment status. For
patients with mild or subsyndromal depression, erectile
dysfunction therapy may be undertaken prior to, or in con-
junction with, antidepressant therapy. PDE-5 inhibitors
may also be used in combination with antidepressant ther-
apy in patients with more severe depression (10).

TABLE 5. Treatment-Emergent Adverse Events Occurring in
at Least 2% of the Safety Group of the Depression-Related
Improvement With Vardenafil for Erectile Response Study

Adverse Event

Subjects Given 
Placebo
(N=133)

Subjects Given 
Vardenafil 
(N=132)

N % N %
Headache 1 1 15 11
Flushing 1 1 9 7
Nasal congestion 0 0 4 3
Insomnia 4 3 0 0
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Vardenafil was well tolerated in this study, with few dis-
continuations due to adverse events. Similar low adverse
event rates were observed in other flexible-dose studies
conducted with vardenafil (23). Collectively, these results
demonstrate that when vardenafil is used in accordance
with product labeling (titration from the 10 mg/day start-
ing dose), treatment with vardenafil for erectile dysfunc-
tion is easily optimized with respect to both efficacy and
tolerability.

A limitation of this study is the relatively short duration
of treatment (12 weeks). Further studies are needed to eval-
uate the durability or maintenance of change in both erec-
tile dysfunction and depressive symptoms. Long-term
studies with vardenafil demonstrate its efficacy and tolera-
bility for up to 2 years in patients with erectile dysfunction
and other comorbid medical conditions; however, there
are no long-term studies of changes in depressive symp-
toms associated with erectile dysfunction therapy, to our
knowledge. Additionally, the results of this study should
not be generalized to patients with more severe depres-
sion, where primary therapy usually consists of antidepres-
sive medication and/or psychotherapy. For patients suffer-
ing from both mild major depressive disorder and erectile
dysfunction, concomitant use of serotonin reuptake inhib-
itors and PDE-5 inhibitors can be beneficial (10).

No attempt was made in the present study to determine
the primacy or causal relationship between symptoms of
erectile dysfunction and depression. The subjects were
not queried as to whether their depressive symptoms pre-
ceded their erectile dysfunction or vice versa. The patients
were diagnosed with erectile dysfunction and comorbid
mild major depressive disorder, but the two syndromes
may or may not have been causally related. It could be hy-
pothesized that improvement in mood or quality of life
improvement would have been greater in patients who
identified erectile dysfunction as an important underlying
factor in the genesis of their depression. The results pre-
sented here suggest that vardenafil treatment can improve
depressive symptoms in men with comorbid erectile dys-
function and mild major depressive disorder, indepen-
dent of whether erectile dysfunction was causally related
to their depression. It is highly unlikely that vardenafil ex-
erts direct antidepressant effects because it is not known
to penetrate the blood-brain barrier. Improvement in
symptoms of depression is more likely attributable to in-
creased self-esteem and quality of life associated with im-
proved sexual function and satisfaction with the partner,
family, and relationship (22). This reinforces the concept
that treatment of physical symptoms in depression can
enhance treatment outcomes and overall quality of life
and reduce the risk of relapse (22, 24, 25).
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