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Objective:  To assess success rates in ability to penetrate
(Sexual Encounter Profile question 2 [SEP2]) and
maintain erections to completion of intercourse (SEP3)
from time of dosing to start of sexual activity in a
retrospective analysis of two pivotal trials.
Methods:  In two randomized, double-blind studies, men
with ED for >6 months received vardenafil 5 mg, 10 mg,
or 20 mg or placebo for 12-26 weeks.  Patients were
instructed to start sexual activity 1 hour after dosing.
In this retrospective pooled analysis, patient diary
questions through week 12 were analyzed, providing
attempt data was recorded 0-12 hours post-dose.  Mean
per-patient SEP2 and SEP3 success rates (intent-to-treat
population) were calculated by time between dosing and
start of sexual activity, from 0-12 hours through week
12.  Least-square means and nominal p-values for
differences versus placebo were derived by analysis of

covariance with terms for baseline, study and treatment.
Results:  Most attempts at sexual intercourse occurred
30-90 minutes after dosing: 88%-93% of attempts
occurred within 120 minutes.  SEP2 success rates in
patients choosing to attempt sexual activity in each
interval from ≤15 minutes through the 4-8-hour interval
were higher with vardenafil compared with placebo, while
SEP3 success rates were greater with vardenafil for
patients choosing to initiate sexual activity from ≤15 min
through the 8-12-hour interval.  The most commonly
reported treatment-emergent adverse events in patients
receiving vardenafil included headache (11%-22%),
flushing (6%-13%), rhinitis (5%-13%), and dyspepsia
(2%-7%).
Conclusion:  In this retrospective analysis of two pivotal
trials, vardenafil improved success rates compared with
placebo in ED patients who attempted intercourse from
as early as 15 minutes or less and through 4-8 hours
after dosing in ability to penetrate (SEP2) and from as
early as 15 minutes or less and through 8-12 hours after
dosing in maintenance of erection (SEP3).
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Introduction

Two of the major attributes men seek in oral
pharmacotherapy for erectile dysfunction (ED) are
reliability, and rapid onset.1  Being able to get an
erection when it is needed and the ability to complete
intercourse are aspects of sexuality that men without
ED take for granted.  The loss of this flexibility in the
context of ED may have an effect on interpersonal
relationships as couples attempt new methods for
sustaining intimacy.2  Early forms of treatment for ED,
including vacuum constriction devices, intracavernosal
injection therapy, and intraurethral therapy, while
effective, often interfere with or prevent spontaneous
sexual activity, and long-term compliance with these
treatments is poor.  The advent of phosphodiesterase
type 5 (PDE-5) inhibitor therapy has allowed couples
the flexibility to be able to engage in sexual activity on
demand.3-5  While most couples would initiate sexual
activity within 1 hour after first thinking of intercourse
whether or not the man has ED,6 the pattern of PDE-5
inhibitor use may be dependent on many variables.  It
is therefore important to have a true appreciation for
the attributes of PDE-5 inhibitor use and efficacy over
the entire time period during which sexual activity
would most likely occur.

Vardenafil, a potent, selective PDE-5 inhibitor, has
been shown to be efficacious in the general population
of men with ED,7 and in those having comorbid
conditions associated with more severe ED, including
diabetes8 and history of prostatectomy,9 and also in
patients previously unresponsive to sildenafil.10

Vardenafil exhibits reliable efficacy, showing
improvement in ED for up to 2 years of continuous
use, with 92% of patients experiencing improvement
of erections (General Assessment Questionnaire
[GAQ]) with vardenafil 20 mg.11  The purpose of this
retrospective analysis of data pooled from two clinical
studies was to determine whether in men with ED,
who chose to attempt sexual intercourse 15 minutes
or less and up to 12 hours after dosing with vardenafil,
efficacy could be demonstrated at all time intervals
within this period.

Methods

Study design
This was a retrospective analysis of two pivotal,
randomized, double-blind, placebo-controlled, fixed-
dose, parallel-group Phase III trials.  The first study was
conducted in 805 patients treated for up to 26 weeks at
60 centers in the United States and Canada,7 of which
the first 12 weeks are included in the current pooled

analysis.  The second study contributed 674 patients
treated for up to 12 weeks at 47 centers in eight European
countries (Great Britain, France, Denmark, Belgium, Italy,
Sweden, Poland, and The Netherlands).  In both studies,
patients received placebo, vardenafil 5 mg, 10 mg, or 20
mg in a 1:1:1:1 ratio using blocks of treatment group
allocations, stratified by study center.  Following a 4-
week untreated (including devices) baseline period,
subjects were instructed to take study medication
approximately 1 hour before intended sexual intercourse
(no more than one dose per calendar day).  Patients were
informed that sexual stimulation was required for the
treatment to be effective.  Diary data through week 12
of both trials was included in the retrospective analysis.

Study population
Study participants were males, at least 18 years of age,
in a stable, heterosexual relationship (>6 months) with
a diagnosis of ED according to the National Institutes
of Health (NIH) consensus statement (inability to
achieve or maintain penile erection sufficient for
satisfactory sexual performance).  Patients must have
made at least four attempts at sexual intercourse on
four separate days during the untreated baseline
period, and ≥50% of attempts during this period must
have been unsuccessful.  Unsuccessful was defined as
answering “no” to at least one of the following
questions: “Were you able to achieve at least some
erection?”; “Were you able to insert your penis into your
partner’s vagina?”; “Did your erection last long enough
for you to have successful intercourse?” These studies
were conducted with Institutional Review Board/
Independent Ethics Committee approval and with
signed, written, informed consent from all patients.

Exclusion criteria included penile anatomical
abnormalities, primary hypoactive sexual desire, ED
after spinal cord injury, radical prostatectomy, retinitis
pigmentosa, and liver disease.  Other exclusions
included unstable angina pectoris; myocardial
infarction, stroke, electrocardiographic ischemia, life-
threatening arrhythmia within the prior 6 months;
atrial tachyarrhythmia; or significant chronic
hematological disease. Patients with significant peptic
ulcer disease within a year of visit 1, resting or
symptomatic postural hypotension or hypertension
within 6 months of visit 1, uncontrolled diabetes
mellitus (HbA1c >12%), inadequately treated
hypothyroidism or hyperthyroidism, or a history of
malignancy within the past 5 years (other than
squamous or basal cell skin cancer) were also
excluded.  History of severe migraine headaches
within the past 6 months; prior unresponsiveness or
adverse reaction to sildenafil (in the North American
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study only); planned, current, or previous radiation
therapy; or planned or current hormone therapy also
precluded participation in the trials.

Prohibited concomitant medications included
nitric oxide donors, anticoagulants, androgens, any
investigational drug within 30 days of visit 1, sildenafil
or any other ED therapy within 7 days of visit 1, oral
ketoconazole, itraconazole, or ritonavir.  Patients with
abnormal laboratory measures for serum creatinine
(>2.5 mg/dL) or total testosterone (below normal
range) were excluded.

Efficacy variables
Efficacy is presented for intent-to-treat (ITT) patients
who had at least one valid Sexual Encounter Profile
(SEP) diary entry.  A valid diary entry was one that
provided: 1) the date of study drug consumption; 2)
answers to the SEP reflecting a medicated attempt at
intercourse, and; 3) no evidence for the sexual activity
starting later than 12 hours after dosing.  For vaginal
penetration (SEP2), patients were asked, “Were you able
to insert your penis into your partner’s vagina?”  For
erection maintenance (SEP3), patients were asked, “Did
your erection last long enough for you to have successful
intercourse?”  Patients recorded “yes” or “no” answers
to these questions in patient diaries after every attempt
at intercourse during the double-blind phase until week
12, and indicated the time that had elapsed since taking
study medication and beginning sexual activity for each
attempt.  Diary success rates for the SEP2 and SEP3
questions were computed by time intervals between
dosing and start of sexual activity.

Safety variables
Adverse events (AEs) and vital signs were monitored
in all men receiving treatment.  Patients were asked
to report any AEs through the course of the studies,
and for 7 days after the termination of the active
treatment phase of the studies.

Statistical analysis
Each attempt at intercourse was categorized according
to the time between intake of medication and the start
of sexual activity.  Intervals of 15 minutes were chosen
for this analysis for the first 2 hours of dosing to allow
for adequate discrimination of the early time-point
data, since it was during this time that the majority of
attempts were recorded.  Wider intervals were selected
for the later time points to balance the number of
patients in each time interval.  Mean per-patient
success rates were calculated as a patient’s total
number of successes divided by the total number of
responses in a given time interval and averaging these

per-patient rates across patients (for each time interval).
Mean per-patient success rates were analyzed with
analysis of covariance (ANCOVA), with terms for
baseline, study, and treatment. For each treatment
group, the least-square (LS) means, and nominal two-
sided p values from the comparison of each active dose
group versus placebo were obtained.  Separate
analyses were conducted for each time interval.

Results

Patient disposition and demographics
This analysis includes a total of 1479 randomized
patients.  Of these, 1401 were valid for the safety
analysis and 1385 patients were included in the ITT
analysis of efficacy.  The discontinuation rate over
the 12-week treatment period among ITT patients
for placebo, vardenafil 5 mg, 10 mg, and 20 mg was
29%, 18%, 13%, and 19%, respectively.  Rates of
discontinuation due to ‘insufficient therapeutic effect’
were 12%, 5%, 3%, and 4% with placebo and
vardenafil 5 mg, 10 mg, and 20 mg, respectively.
Discontinuation rates due to adverse events were 1%,
3%, 3%, and 6%, respectively, while 9%, 5%, 4%, and
4% of patients withdrew their consent with placebo
and vardenafil 5 mg, 10 mg, and 20 mg, respectively.

The treatment groups were comparable with
regard to age, medical history, etiology and severity
of ED, and history of previous sildenafil use, Table 1.
The majority of patients had moderate or severe ED
(69%); the mean baseline International Index of
Erectile Function, erectile function (IIEF-EF) domain
score was 13.  More than one half of the population
had previously used sildenafil.

While no material differences between patient
groups contributing to the various time intervals were
noted with regard to age and the proportion of patients
with diabetes, patients contributing attempts at the later
time intervals (>4 hours) tended to have slightly higher
EF domain scores at baseline particularly in the placebo
group.  Baseline EF domain scores for vardenafil were
12-14 and 14 for placebo in the ≥15 minute time interval
compared with 13-15 for vardenafil and 18 for placebo
in the 8- to 12-hour interval.

Dynamics of medication use
Patients were instructed to initiate sexual activity
approximately 1 hour after consumption of either the
placebo or vardenafil tablets.  The dynamics of study
medication consumption over the first 12 weeks of
double-blind treatment are summarized in Figure 1.
The data presented here are based on SEP2 diary
responses and similar data were also observed with
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SEP3.  The majority of men attempted intercourse on
at least one occasion between 30 and 90 minutes after
taking drug, Figure 1a, and 88%-93% of attempts
occurred in the first 120 minutes.  The overall number
of patients providing valid diary entries was higher
in the active treatment group, Figure 1a.  The overall
number of attempts was higher in the groups of
patients who received active treatment relative to
placebo, Figure 1b but the mean number of attempts
at sexual activity per patient, Figure 1c was similar in
patients receiving active treatment relative to placebo.

These results suggest that the majority of men used
the medication in compliance with the protocol
instructions.  However, a large number of men
attempted sexual activity prior to the 45-minute time
point or after the 75-minute time point.

Efficacy
SEP2 (Response to the question, “Were you able to insert
your penis into your partner’s vagina?”):  Vardenafil
numerically improved penetration success rates in
each interval from ≤15 minutes through the 8- to
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TABLE 1.  Demographic and ED characteristics of pooled safety population

Placebo Vardenafil
5 mg 10 mg 20 mg

(n=342) (n=350) (n=358) (n=351)

Age at enrollment (mean y) 56 56 55 57
Weight (mean kg) 87 87 87 88
BMI (mean kg/m2) 28 28 28 28
ED duration (mean y) 3.3 3.4 3.5 3.8
Race (%)
     Caucasian 84 83 85 87
     Black 9 10 9 8
     Asian 4 4 4 2
     Hispanic 2 2 2 3
     Native American <1 <1 0 <1
Etiology (%)
     Organic 46 53 50 50
     Psychogenic 16 12 14 13
     Mixed 38 35 37 38
Severity (IIEF-EF score) (%)*
     Severe (≤10) 36 42 39 40
     Moderate (11–16) 33 26 31 32
     Mild-moderate (17–21) 22 25 22 18
     Mild-normal (22–30)** 9 7 7 9
Previous Sildenafil use (%) 63 69 70 62
Medical history (%)
     Hypertension 28 35 32 34
     Diabetes mellitus 21 19 19 23
     Hyperlipidemia 19 19 24 25
     Cardiovascular disease 7 4 8 6
     Pulmonary disease 5 3 4 4
BMI, body mass index; ED, erectile dysfunction; IIEF-EF, International Index of Erectile Function, erectile function
(domain score)
*Includes only patients in the intent-to-treat (ITT) population efficacy analyses. The % distribution of ITT patients
excludes patients with missing EF domain data (e.g. 1 placebo patient, 4 vardenafil 5 mg, 2 vardenafil 10 mg, and
0 vardenafil 20 mg).
**Patients with baseline IIEF-EF score ≥26 (normal) represent less than 2% of all ITT patients with an investigator
determined ED.
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Figure 1a,b,c. Dynamics of double-blind medication use through week 12 in patients responding to SEP3.
1a: Overall number of patients with at least one diary attempt at intercourse (reporting “Yes” on at least one occasion)
for each time interval; 1b: Total number of SEP3 attempts for each time interval; 1c: Total number of SEP3 attempts/
patient for each time interval. Data are derived from the intent-to-treat population.
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12-hour interval relative to placebo, for men who
chose to make attempts during those time intervals.
During the ≤15-minute time interval, mean per patient
success rates were significantly higher for vardenafil
patients - 67%, 79% and 75% for those receiving 5 mg,
10 mg, and 20 mg vardenafil, respectively, compared
with 57% in patients receiving placebo (p<0.05).  SEP2
success rates were consistent over the time period
measured from ≤15 minutes to up to 12 hours after
taking study medication, ranging from 75% to 94% at
the 20 mg dose, compared to 40%-85% in patients
receiving placebo.  In patients receiving placebo, there
was a tendency for higher SEP2 success rates at later
time points.  Mean per patient SEP2 success rates for
patients receiving vardenafil were significantly greater
for all doses and time intervals from ≤15 minutes
through the 4- to 8-hour time interval, but was not
significant at 8-12 hours due to the high placebo rate
in this time interval, Figure 2.

SEP3 (“Did your erection last long enough for you to
have successful intercourse?”):  For men who chose to
make attempts in each time interval from ≤15 minutes
through the 8- to 12-hour interval vardenafil improved
SEP3 success rates relative to placebo.  During the
≤15 minute time interval, mean per patient SEP3
success rates were 52%, 64% and 62% for patients
receiving vardenafil 5 mg, 10 mg, and 20 mg,
respectively, versus 33% in patients receiving placebo.
All improvements were significantly greater with
vardenafil compared with placebo.  SEP3 success rates
were consistent over the time period measured from
≤15 minutes to up to 12 hours after taking study
medication, ranging from 62% to 86% at the 20 mg dose,
compared to 27%-53% in patients receiving placebo.
In patients receiving placebo, there was a trend for
higher SEP3 success rates at later time points, Figure 3.

Safety
Treatment-emergent AEs until week 12 (European
pivotal study) and 26 (North American pivotal study)
that occurred in ≥5% of patients included headache,
(5%, 11%, 15%, and 22%), flushing (1%, 6%, 11%, and
13%), rhinitis (3%, 5%, 10%, and 13%), and dyspepsia
(1%, 2%, 4%, and 7%) for placebo, 5 mg, 10 mg, and
20 mg vardenafil, respectively.  These AEs were mild
to moderate in severity and resolved during the period
of study.  Rates of AEs leading to discontinuation of
study medications were also low (2.0%, 2.3%, 2.5%
and 6.6% for placebo, vardenafil 5 mg, 10 mg and
20 mg, respectively).

The overall incidence of serious AEs was 5.3% for
placebo, 2.9% for 5 mg vardenafil, 3.1% for 10 mg
vardenafil, and 3.7% for 20 mg vardenafil.  There was

no evidence of a relationship between any serious AEs
and dose.  The most frequent serious AEs included
hernia (placebo: n=3, vardenafil: 5 mg n=0, 10 mg n=1,
20 mg n=2), accidental injury (placebo: n=2,
vardenafil: 5 mg n=0, 10 mg n=2, 20 mg n=0), chest
pain (placebo: n=2, vardenafil: 5 mg n=0, 10 mg n=1,
20 mg n=0), cholelithiasis (placebo: n=0, vardenafil:
5 mg n=1, 10 mg n=1, 20 mg n=0), and hyperglycemia
(placebo: n=2, vardenafil: 5 mg n=1, 10 mg n=1,
20 mg n=0).

Discussion

The results of this retrospective analysis of data pooled
from two pivotal trials for vardenafil demonstrate
that, when couples chose to initiate sexual activity as
early as 15 minutes or less and up to 8-12 hours post-
dosing, success rates for both vaginal penetration
(SEP2) and maintenance of erection for completion of
intercourse (SEP3) were higher for vardenafil-treated
patients than for those receiving placebo.  Patients
were instructed to initiate sexual activity
approximately 1 hour after administration of study
medication and it should be noted that 88%-93% of
all attempts occurred in the first 120 minutes with
markedly fewer attempts after 120 minutes through
the 8- to 12-hour time point.  Treatment differences
were noted even for the first 15 minute window using
both the vardenafil 10 mg and 20 mg doses, with SEP2
and SEP3 success rates of up to 79% and 64% for
10 mg and 75% and 62% for 20 mg, showing a rapid
response to vardenafil in those men who chose to
make attempts during the early time points.  SEP2
success rates of ~80% were observed in the vardenafil
20 mg group during the 30- to 90-minute interval, and
these success rates tended to slightly increase at later
time intervals.  SEP2 success rates with vardenafil
20 mg were significantly greater than placebo through
to the 4- to 8-hour time interval, but not at 8-12 hours,
due to the high placebo response rate in this time
interval.  Similarly, SEP3 success rates of 62-70% were
seen in the vardenafil 20 mg group during the 30- to
90-minute interval, and these tended to increase over
time.  In men choosing to make attempts at each time
interval, improved SEP3 success rates were observed
for the entire dose period from ≤15 minutes and for
up to 8-12 hours, reaching 80% at the 8- to 12-hour
interval.  Collectively, these data demonstrate that, in
this self-selected population, vardenafil exhibited
efficacy irrespective of time from consumption to
initiation of sexual activity, allowing ED patients to
engage in sexual activity on demand.

Other aspects of this analysis deserve further
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Figure 2a,b,c. Mean per patient SEP2 success rates in patients receiving double-blind medication use through week 12.
1a: Mean per patient success rates for positive responses to SEP2 (“Were you able to insert your penis into your partner’s
vagina?”), analyzed by analysis of covariance (data expressed as least-square mean, †p≤0.0001, #p<0.0004, ‡p<0.05 vs
placebo). Total number of patients in analysis: placebo, n=323; vardenafil 5 mg, n=341, vardenafil 10 mg, n=346; vardenafil
20 mg, n=338. Numerical values for the 20 mg dose of vardenafil are displayed. Data are derived from the intent-to-treat
population, dotted lines indicate baseline success rates. 1b: The overall number of patients for each time interval for this
analysis. 1c: The overall number of attempts per treatment group at each time interval.
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Figure 3a,b,c. Mean per patient SEP3 success rates in patients receiving double-blind medication use through week
12.  1a: Mean per patient success rates for positive responses to SEP3, analyzed by analysis of covariance (data expressed
as least-square mean, †p≤0.0001, #p<0.005, ‡p<0.05 vs placebo). Total number of patients in analysis: placebo, n=322;
vardenafil 5 mg, n=340, vardenafil 10 mg, n=346; vardenafil 20 mg, n=338. Numerical values for the 20 mg dose of
vardenafil are displayed on the figure. Data are derived from the intent-to-treat population, dotted lines indicate
baseline success rates. 1b: The overall number of patients for each time interval for this analysis. 1c: The overall
number of attempts per treatment group at each time interval.
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mention.  First, this was a retrospective analysis, which
focused on the observational character of patients who
were instructed to initiate sexual activity approximately
1 hour after dosing.  However, it is clear from this analysis
that patients will deviate from these instructions at their
own discretion.  Thus, in this retrospective analysis,
patients were not randomized into time intervals but
rather, patients self-selected the intervals at which
initiation of sexual activity occurred after administration
of the study drug.  In this regard, it must be stressed
that each time point represents a unique patient
subgroup.  The number of patients making attempts at
the later time intervals was markedly less than at earlier
time intervals, and so results from the later intervals
should be interpreted with caution.  Also, the data show
that there is a general trend for patients, especially those
receiving placebo, to experience higher SEP2 and SEP3
success rates if initiation of sexual activity occurred at
later time intervals.  While the cause of this observation
is unclear, it is noted that these patient groups tend to
show higher mean EF domain scores at baseline and also
higher baseline SEP2 and SEP3 success rates than patient
groups at other time intervals as shown in Figures 2 and
3.  It is possible that the results may reflect the experience
of patients who have milder ED.  It should be noted that
these studies were not designed to assess the duration
of effect of vardenafil.  Findings from this analysis,
however, indicate the utility of characterizing the
duration of efficacy of vardenafil in prospectively
designed studies.  Finally, this analysis focused on
eventual SEP2 and SEP3 responses, as a function of the
time from drug administration to onset of sexual activity.
As such, this study is not equivalent to an onset trial, in
which patients are specifically instructed to measure, for
example, the time from drug administration to an
erection sufficient for penetration leading to completion
of intercourse.  Collectively, the results of this analysis
provide corroborative evidence for the rapid onset of
action of vardenafil relative to placebo observed in a
prospectively designed onset-of-action study.  In that
study, relative to placebo, onset of action of vardenafil
leading to intercourse completion was recognized as
early as 10 minutes after ingestion (21% vardenafil versus
14% placebo, p=0.025).12  The results of the current
analysis confirm these findings and suggest that
vardenafil may be useful for men who desire a rapid
onset of action in an ED therapy.

In this analysis, more than half of the patients had
previous experience of using sildenafil.  It could be
hypothesized that these men may have more success
with vardenafil compared with men who had no
experience of using a PDE-5 inhibitor before.
However, in another retrospective analysis of the same

data set used in the current study, SEP2 and SEP3
success rates with vardenafil were similar irrespective
of prior sildenafil use.13  Similar results were obtained
in a retrospective analysis of a 2-year study.14

The use of oral PDE-5 inhibitors has become the
treatment of choice for most men with ED because of
the ease of use and generally high efficacy of these
agents, especially as compared to other treatment
options for this clinical entity.3-5  The three PDE-5
inhibitors currently available for the treatment of ED
are efficacious and generally well tolerated by men
with ED.7,15,16  However, other attributes of oral ED
therapy are also important in selecting and continuing
PDE-5 inhibitor therapy.  As revealed in the Men’s
Attitudes toward Life Events and Sexuality (MALES)
study, the two most important attributes men seek in
ED therapy relating to efficacy are reliability (47%) and
rapid onset (i.e. flexibility) (16%).1  In the Canadian
Sexual Satisfaction Survey, 1000 men with ED were
asked to rate preferred characteristics of an ideal oral
ED mediation.17  Almost half of the men (49%) cited
onset of action within 25 minutes and 58% rated lack
of food interactions as important, while the ability of
the drug to last 24 or 48 hours was ranked lower.

Conclusion

ED may lead to impairment of patients’ confidence
and self-esteem, and contribute to a significant
reduction in patients’ quality of life.2  An important
component of a couple’s intimate relationship is the
ability to participate in sexual activity on demand,
which may be significantly impaired as a consequence
of ED.  Results of this retrospective analysis
demonstrate that vardenafil allowed for successful
penetration and completion of sexual activity
irrespective of the time when men chose to initiate
sexual activity after administration of the study drug,
with treatment differences over placebo noted as early
as 15 minutes and up to 4-8 hours for penetration and
up to 8-12 hours for maintenance of erection.
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