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in turn contribute to circulatory and struc-
tural changes in penile tissues.4–8 The result-
ing arterial insufficiency and defective smooth
muscle relaxation in men with vascular
comorbidities lead to an increased prevalence
of ED in this patient population, which com-
plicates disease management.4–6

Most men with ED have concomitant
comorbidities, and the etiology of disease
in men with ED and comorbidities is more
severe than in men who have ED alone.4–6,9–12

One particular study reported that up to 70%
of men with ED also had one or more of the
following comorbidities: hypertension, dia-
betes, dyslipidemia or depression.9 Data from
a study by Greenstein and colleagues13

demonstrated a correlation between the sever-
ity of ED (assessed with a questionnaire intro-
duced by O’Leary and colleagues14) and the
severity of coronary artery disease (CAD; clas-
sified according to the New York Heart
Association functional classification).15 After
a 30-day period during which patients were
expected to maintain a normal pattern of sex-
ual activity with their spouse or partner, the
results showed that patients with CAD affect-
ing only 1 coronary vessel had a significantly
increased number of erections (p < 0.04),
along with firmer erections (p < 0.001) and
fewer difficulties in achieving an erection (p <
0.007), compared with men who had 2 or
3 coronary vessels involved.13

First-time or rapid onset and continued
success or reliability (the ability of a patient
with ED to respond to subsequent therapy
after an initial positive treatment response)
are important criteria for selecting and 
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Abstract

Objective: Vardenafil has been shown to be efficacious in patients with erec-
tile dysfunction (ED). We evaluated first-dose and repeat-dose response to
vardenafil 20 mg.

Methods: This randomized, placebo-controlled study consisted of a 4-week,
treatment-free run-in phase; a 1-week, open-label challenge phase; and a 
12-week, double-blind treatment phase. Primary efficacy was assessed in terms
of reliability of insertion based on dose as measured by the Sexual Encounter
Profile question 2 (SEP2). We assessed safety by evaluating adverse events (AEs).

Results: Baseline patient characteristics in the 2 treatment groups were simi-
lar. The most common comorbidities were hypertension (41%), dyslipidemia
(28%) and diabetes mellitus (24%). Of the 573 patients receiving the 20-mg
vardenafil challenge dose, 464 (81%) achieved first-time successful penetra-
tion (SEP2), and 401 (70%) reported successful erection maintenance (SEP3).
Patients receiving vardenafil 20 mg had statistically (p < 0.001) and clinically
superior SEP2 rates (85%) through weeks 0–12, compared with patients receiv-
ing placebo (45%). The increase in reliability of insertion was seen within
the first 4 weeks of treatment. Vardenafil therapy was statistically (p < 0.001)
and clinically superior to placebo for all secondary efficacy end points as well.
Most AEs associated with vardenafil were mild to moderate, with headache,
flushing and nasal congestion most frequently reported.

Conclusion: Vardenafil 20 mg had a high first-dose success rate for both SEP2 (81%)
and SEP3 (70%); this was maintained through to the study end point (85% for
SEP2 and 78% for SEP3). These findings were achieved in men with frequently
associated comorbidities including hypertension, dyslipidemia and diabetes.

Introduction

Erectile dysfunction (ED) is a highly prevalent condition that has a major
impact on the lives of millions of men and their partners, affecting
sexual and psychological health and quality of life (QOL).1–3 Depending
on the etiology, ED may indicate underlying systemic vascular or neu-
rogenic disease that is often associated with the impairment of neuro-
genic and/or endothelium-dependent vasodilatory mechanisms, which
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continuing treatment in ED patients with comor-
bidities.16 Optimal ED therapy with a phospho-
diesterase type 5 (PDE5) inhibitor would result
in substantial initial response to therapy and pro-
vide consistent long-term reliability and improve-
ment in overall QOL.17 The reliability of ED ther-
apy therefore improves patients’ confidence in and
compliance with it and may reduce the incidence
of treatment discontinuation owing to lack of
effect.18 In the Men’s Attitudes to Life Events and
Sexuality (MALES) study, 47% of 3291 men with
ED indicated that therapy reliability after initial
response was among the most important charac-
teristics of therapy, and 255 (22%) stated that they
discontinued treatment because their medication
only worked occasionally.19–21

Demonstrating first-time dose success and reli-
ability in ED populations is often challenging
because of the complicating pathophysiology of
the disease, which may be even more challenging
to treat in men with comorbid conditions. The
Reliability–Vardenafil for Erectile Dysfunction I
(RELY-I) study showed that vardenafil 10 mg was
highly successful as a first-dose therapy in terms
of key erection function parameters and that it pro-
vided reliability for ED patients both with and with-
out comorbid conditions.21,22 Similar in design to
RELY-I and conducted simultaneously, RELY-II was
a prospective, placebo-controlled, clinical trial
designed to assess the first-time dose response and
overall reliability of vardenafil 20 mg in men with
ED and specific comorbidities that included hyper-
tension, dyslipidemia and diabetes mellitus. In con-
trast to the men randomized in the RELY-I study,
the patient population in the RELY-II study had a
higher percentage of men with severe ED, includ-
ing those with comorbidities.

Methods

This study was conducted in compliance with the
human experimentation guidelines of the US
Department of Health and Human Services and
the Helsinki Declaration 1975, last amended in
2000 in Edinburgh, Scotland.

Study objectives

The primary objective of this study was to assess
first-dose success and reliability of vardenafil 20 mg
in men with ED through 12 weeks of treatment in

a placebo-controlled clinical trial. The secondary
objective was to evaluate the safety and tolerabil-
ity of vardenafil 20 mg compared with placebo.

Study design

RELY-II was a 12-week, multicentre, randomized,
double-blind, parallel-group, placebo-controlled
trial in vardenafil-naive patients. At screening,
patients were entered into a 4-week, treatment-
free, run-in phase and instructed to make at least
4 attempts at sexual intercourse on 4 separate days.
A diary was provided for patients to record all
attempts made at sexual intercourse. The patients
who failed at 50% or more of their attempts at
intercourse were entered into a 1-week challenge
phase. Patients were then instructed to make at
least 1 attempt at sexual intercourse 1 hour after
administration of a single 20-mg dose of varde-
nafil. Medication was to be taken without regard
to meals. Patients with a positive response to ques-
tion 2 of the Sexual Encounter Profile (SEP2) (“Were
you able to insert your penis into your partner’s
vagina?”) in regard to attempts made 0.5 to 6 hours
after ingestion of the study medication were ran-
domized to receive either vardenafil 20 mg or
placebo for 12 weeks. Patients were instructed
to take each dose of medication without regard to
meals, on an as-needed basis 1 hour before
attempting sexual intercourse, with only 1 dose
permitted per day. Patients recorded the date and
time at which they took the study medication, the
time at which they attempted sexual intercourse
and their responses to questions regarding success
at penetration (SEP2) and maintenance of erection
sufficient enough for completion of intercourse
(SEP3: “Did your erection last long enough for you
to have successful intercourse?”). During the 
12-week treatment period, patients were scheduled
for study visits at weeks 4, 8 and 12 for assess-
ment of efficacy, safety, tolerability and compliance.

Patient population and demographics

This study included male patients with a diagno-
sis of ED lasting more than 6 months, defined
according to the National Institutes of Health
Consensus Statement (the inability to attain or
maintain penile erection sufficient for satisfacto-
ry sexual performance).2 Patients had to be aged
18 years or older and in a heterosexual relationship
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and to have completed written informed consent
before study entry. For randomization into the treat-
ment phase of the trial, patients had to have been
unsuccessful in at least 2 of the 4 attempts at inter-
course during the 4-week treatment-free period.
They also had to be successful during the chal-
lenge phase assessed by the SEP2 question and
to have an International Index of Erectile
Function–Erectile Function (IIEF-EF) domain score
of 5 or more and less than 26 at the start of the
challenge phase.

Efficacy assessment

During the challenge phase, SEP2 and SEP3 first-
dose success rates were stratified according to
comorbidities, and in the treatment phase, patients
were assessed on SEP2 and SEP3 success rates.
The primary efficacy end point was reliability of
insertion as assessed by a positive SEP2 response
after each dose of study medication. Secondary
efficacy end points included reliability of main-
tained erection up to completion of intercourse
(assessed by SEP3) and IIEF-EF domain score.

Safety assessment

The safety population included all patients who
were administered 1 or more dose(s) of vardenafil
therapy or placebo and who had any treatment-
period data collected. Safety and tolerability were
evaluated throughout the study by assessing
adverse events (AEs) from the start of the challenge
phase to the end of week 12. Clinical chemistry,
hematology, urinalysis, complete physical exam-
ination, 12-lead electrocardiogram and vital signs
were also used as part of the safety assessments.

Statistical methods

The primary population for the efficacy analysis
was the intent-to-treat (ITT) population, which con-
sisted of randomized patients who took at least
1 dose of either vardenafil or placebo and had
postrandomization efficacy data collected. Sim-
ilarly, the primary population for the safety 
assessment included all randomized patients who
took at least 1 dose of study medication and had
any safety data collected during the treatment
period. The study was designed to detect a clini-
cally meaningful treatment difference in SEP2 

reliability of 15.0 (standard deviation 35.0) in the
mean proportion of successes at 12 weeks, with
96% power and an α level of 0.05. We used analy-
sis of covariance (ANCOVA) with adjusting for
baseline values to compare the mean proportions
of success for each treatment group. Secondary
efficacy variables were analyzed with ANCOVA
or logistic regression.

Results

Patient demographics

The study enrolled a relatively higher percent-
age of patients having comorbidities associated
with endothelial dysfunction than the RELY-I study
that had a similar design.21,22 Of the 573 men who
received a single 20-mg dose of vardenafil in the
challenge phase, 41% had hypertension, 28% had
dyslipidemia, and 24% had diabetes mellitus. Of
these patients, 230 were randomized to receive
vardenafil 20 mg, and 233 were randomized 
to placebo. The ITT population consisted of 
223 patients randomized to vardenafil 20 mg and
226 to placebo. The baseline demographic charac-
teristics were similar between the treatment groups.
Overall, patients had a mean age of 56 years, mean
weight of 85 kg and mean body mass index of 28.
Most patients were of European (63%) or Asian
(23%) ethnicity. Of all patients enrolled in the
study, 83% either abstained or had light alcohol
use; there were slightly more smokers or former
smokers (56%) than nonsmokers (44%). The base-
line disease characteristics were similar between
the treatment groups. The mean baseline IIEF-EF
domain score was similar between the placebo
(12.9) and vardenafil (13.1) groups, indicative of
moderately severe ED. Most patients had a base-
line ED severity category of moderate (placebo
group, 32%; vardenafil group, 39%) or severe
(placebo group, 37%; vardenafil group, 31%). A
majority of patients in both treatment groups had
ED of either organic (placebo group, 57%; var-
denafil group, 53%) or mixed (placebo group,
36%; vardenafil group, 41%) causes. Overall, the
mean duration of ED was 5.9 years. Of the patients,
90% on placebo and 89% on vardenafil had at
least a single comorbidity at baseline. Specific
comorbidity histories were similar between the
treatment groups for all conditions except that back
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pain, headache and dyspepsia were common in
the vardenafil group, whereas benign prostatic
hyperplasia (BPH), dyslipidemia, hypermetropia
and drug hypersensitivity were common in the
placebo group. Table 1 shows baseline demo-
graphic and disease characteristics.

The incidence of prior sildenafil and tadalafil
use was similar between the treatment groups.
In both treatment groups, 78% had used sildenafil
previously, while 93% in the placebo group and
90% in the vardenafil group had not used tadalafil.
Generally, insufficient effect was the most com-
mon reason patients reported for stopping either
sildenafil or tadalafil therapy before enrolment.

A total of 196 patients randomized to varde-
nafil and 188 randomized to placebo completed
the study. More patients in the placebo group
(19%) than in the vardenafil group (15%) prema-
turely discontinued the study. This difference
between the treatment groups was mainly due to

patients withdrawing because of insufficient ther-
apeutic effect (placebo group, 8%; vardenafil
group, 2%). More patients in the vardenafil group
(4%) than in the placebo group (1%) were with-
drawn because of a protocol violation. In addi-
tion, 10 patients discontinued during the varde-
nafil challenge period: 5 withdrew their consent,
2 withdrew as a result of AEs, 2 withdrew because
of the amended safety criteria, and 1 withdrew
because of insufficient therapeutic effect (Fig. 1).

Efficacy

Of the 573 patients who received the 20-mg chal-
lenge of vardenafil, 464 (81%) achieved first-time
success for penetration (SEP2) and 401 (70%)
reported successful erection maintenance (SEP3).
We stratified first-dose success data for vardenafil
20 mg according to specific comorbidities. For
patients with comorbidities, respective first-dose
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Table 1. Baseline demographics and disease characteristics 

Group; no. (and %)* 

Variable Placebo; n = 226 Vardenafil; n = 223 Total; n = 449 
Age, yr    
    Mean (SD) 55.9 (11.8) 55.2 (11.2) 55.6 (11.5) 
    Range 22–81 23–86 22–86 
Ethnicity    
    European 144 (64) 138 (62) 282 (63) 
    Asian 53 (23) 49 (22) 102 (23) 
    Black 12 (5) 22 (10) 34 (8) 
    Hispanic 15 (7) 12 (5) 27 (6) 
    Other 2 (< 1) 2 (< 1) 4 (< 1) 
Weight, kg    
    Mean (SD) 83.7 (17.4) 85.6 (16.9) 84.6 (17.1) 
    Range 50–160 50–132 50–160 
Height, cm    
    Mean (SD) 174.3 (7.9) 174.8 (7.7) 174.6 (7.8) 
    Range 152–197 155–196 152–197 
Body mass index, kg/m²    
    Mean (SD) 24.7 (4.5) 27.9 (4.8) 27.7 (4.7) 
    Range 19–48 18–46 18–48 
Alcohol use    
    Abstinent 74 (33) 76 (34) 150 (33) 
    Light 116 (51) 108 (48) 224 (50) 
    Moderate 34 (15) 35 (16) 69 (15) 
    Heavy 2 (< 1) 4 (2) 6 (1) 
Smoking status    
    Past or present smoker 125 (55) 125 (56) 250 (56) 

Continued on next page 
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SEP2 and SEP3 success rates were as follows: 76%
and 64% with hypertension (n = 255), 75% and
63% with dyslipidemia (n = 177), 76% and 66%
with BPH (n = 109), and 72% and 60% with dia-
betes mellitus (n = 149). For patients without
comorbidities, respective first-dose SEP2 and SEP3
success rates were as follows: 85% and 75% for
patients without hypertension (n = 318), 84% and
73% for patients without dyslipidemia (n = 396),
82% and 71% for patients without BPH (n = 463),
and 84% and 74% for patients without diabetes
mellitus (n = 424) (Fig. 2). Therefore, vardenafil
20 mg was effective in treating ED in patients with
and without the aforementioned comorbidities.

Over the 12 weeks of treatment, patients receiv-
ing vardenafil had statistically and clinically supe-
rior reliability of insertion (85%), compared with
patients receiving placebo (45%; p < 0.001). An
increase in reliability was seen within the first 
4 weeks of treatment. Subsequent SEP3 reliability

Vardenafil and maintenance of erection

Table 1. continued 

Group; no. (and %)* 

Variable Placebo; n = 226 Vardenafil; n = 223 Total; n = 449 
Smoking status    
    Nonsmoker 100 (44) 98 (44) 198 (44) 
    Passive smoker 1 (< 1) 0 1 (< 1) 
ED severity     
    No attempts (≤ 5) 3 (1) 6 (3) 9 (2) 

    Severe (6–10) 84 (37) 70 (31) 154 (34) 
    Moderate (11–16) 72 (32) 87 (39) 159 (35) 
    Mild–moderate (17–21) 57 (25) 44 (20) 101 (22) 
    Mild (22–25) 10 (4) 15 (7) 25 (6) 
    No ED/normal (> 25) 0 1 (< 1) 1 (< 1) 
Etiology    
    Organic  129 (57) 118 (53) 247 (55) 
    Psychogenic  16 (7) 14 (6) 30 (7) 
    Mixed 81 (36) 91 (41) 172 (38) 
Time since ED diagnosis, yr    
    No.  226 222 448 
    Mean (SD) 3.6 (3.6) 3.8 (3.3) 3.7 (3.5) 
    Range 0–31 0–21 0–31 
Time since ED first noticed, yr    
    Mean (SD) 5.6 (4.4) 6.3 (5.4) 5.9 (4.9) 
    Range 1–31 1–37 1–37 
Baseline EF domain score    
    Mean (SD) 12.9 (5.0) 13.1 (5.2) 13.0 (5.1) 
    Range 5–25 3–27 3–27 

ED = erectile dysfunction; EF = erectile function; SD = standard deviation 
*Unless otherwise indicated. 
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Fig. 1. Disposition of patients from study enrolment through endpoint.



rates were 78% with vardenafil 20 mg and 29%
with placebo (p < 0.001) (Fig. 3).

Compared with placebo, patients treated with
vardenafil had a statistically and clinically signifi-
cant superiority in the IIEF-EF domain score at each
visit (p < 0.001). The increase in IIEF-EF domain score
in placebo-treated patients between baseline 
and week 12 was not clinically significant. A sig-
nificantly larger proportion of patients with an IIEF-
EF domain score within the normal range (≥ 26) was
observed in the vardenafil group (61%), compared
with the placebo group (8%), at each visit (ITT, last
observation carried forward; p < 0.001) (Fig. 4).

Safety

Vardenafil was well tolerated, with most AEs hav-
ing mild-to-moderate intensity. Headache, flush-
ing and nasal congestion, each reported by about
5% of vardenafil-treated patients, were the most
frequently reported AEs. An additional 52 patients

(9.21%) reported at least a single AE during the 
1-week challenge period. AEs occurring with an
incidence 5% or higher in either treatment group
are presented in Table 2. A total of 156 patients
— 57 (24.5%) in the placebo group and 99
(43.0%) in the vardenafil group — reported at least
1 treatment-emergent AE.

Discussion

The objective of this study was to evaluate the 
12-week reliability, efficacy and safety of var-
denafil 20 mg in men with ED who reported a
first-dose success of vaginal penetration. This
placebo-controlled trial was conducted after the
similarly designed RELY-I study that evaluated var-
denafil 10 mg in patients with less severe ED and
fewer associated comorbidities. Study limitations
included the lack of investigator and patient blind-
ing during the open-label challenge phase and
the potential bias toward positive efficacy effects
on patients in the placebo group at randomiza-
tion. These are similar to the limitations found
in the RELY-I study (owing to the shared study
design) and should be considered when the results
of this study are reviewed.22 Results from our study
demonstrated 12-week reliability with vardenafil
20 mg and showed that this treatment regimen
was highly successful, compared with placebo,
as first-dose therapy for ED patients both with and
without comorbidities. This also confirms earlier
results reported by the RELY-I study.21,22 At the end
of the RELY-I trial, the least squares mean relia-
bility rate by dose in terms of SEP2 was 83.4%
and in terms of SEP3, 76.5%.21 Rates at the end of
the RELY-II trial (SEP2, 85.0%; SEP3, 78.5%) were
comparable and slightly higher than those in the
RELY-I trial, despite the more severely ill patient
population and corresponding lower baseline val-
ues. First-dose success rates were slightly lower
overall in this study, compared with the RELY-I
trial, which can be explained by the more severely
ill patient population. However, considering the
improved reliability rates discussed earlier, these
lower first-dose success values with vardenafil 
20 mg have no impact on the reliability profile of
this dose. It is important to remember when com-
paring data from clinical trials having the same or
similar study designs that differences in baseline
characteristics of patients enrolled in the trials
may often produce clinical outcomes that are not
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expected or the same as those seen earlier.
Therefore, evaluation of baseline patient char-
acteristics is an essential facet and should be done
while data from such studies are reviewed.
Vardenafil 20 mg was safe and well tolerated in
patients with and without comorbidities. The AEs
reported during the study were consistent with
those seen in the RELY-I study.21,22

RELY-II IIEF-EF data further support the time-
after-time efficacy, that is, consistent and main-
tained improvement in erectile function parame-
ters over time, reported in an earlier vardenafil trial
that used IIEF questions 3 and 4 as the primary effi-
cacy end points.23 A retrospective analysis of these
results examined efficacy in terms of specific sub-
group patient populations defined according to ED
causes, ED severity and patient age.24 Similar future
subgroup analyses from the RELY-I and RELY-II
studies might shed more light on the reliability
of vardenafil 10 mg and 20 mg in these and other
subgroup patient populations.

Sustained efficacy and tolerability have been
demonstrated with vardenafil 10 mg and 20 mg in
men with ED over a longer period of 2 years.25

Long-term efficacy also has been demonstrated for
sildenafil in a 1- to 3-year postobservational study.26

For tadalafil, there are no published data from stud-
ies with a similar long-term follow-up.

Interestingly, in the RELY-II study, 78% of
patients had used sildenafil, and 9% tadalafil,
before enrolment. A growing consensus in recent
literature now suggests that ED patients whose
PDE5-inhibitor treatment fails should be rechal-
lenged with another agent. For instance, in this
study, vardenafil significantly improved all effi-
cacy parameters in patients who did not respond
to sildenafil therapy.27

Vardenafil is the only PDE5 inhibitor for which
first-dose success as assessed by key erectile func-
tion parameters has been studied exclusively in
placebo-controlled trials rather than in retrospec-
tive analysis studies alone.20,21,28–30 Previously, first-
dose success and/or reliability data for PDE5
inhibitors were available only from retrospective
analysis of studies.28–30 In our study, with 34% of
the men having severe ED, 41% having hyperten-
sion, 28% having dyslipidemia and 24% having
diabetes, vardenafil 20 mg demonstrated com-
parable if not superior reliability and first-time suc-
cess in terms of SEP2 and SEP3 rates, compared
with both sildenafil and tadalafil.28–30

Conclusion

Compared with placebo, vardenafil 20 mg showed
clinical and statistical superiority in continued
successful penetration reliability over a 12-week
study period. RELY-II results confirm and expand
the retrospective analysis findings of Montorsi
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Fig. 3. Reliability of insertion (SEP2) and maintenance through intercourse (SEP3). 
LS = least squares; SEP2 = Sexual Encounter Profile, question 2; SEP3 = Sexual Encounter
Profile, question 3.



and colleagues,28 as well as the reliability findings
of the RELY-I study.21,22 Despite a high propor-
tion of patients with severe ED and with concomi-
tant comorbidities, the RELY-II study demonstrat-
ed that most patients who respond initially to
vardenafil 20 mg are likely to experience suc-
cessful intercourse (penetration and maintenance
of erection to completion) on their subsequent
attempts at a probability similar to their first-dose
success.
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