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Imiquimod Cream 2.5% and 3.75%
Applied Once Daily to Treat
External Genital Warts in Men
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PRACTICE POINTS

external genital warts (EGWs) in men.

same protocol.

- Imiquimod cream, both 2.5% and 3.75% concentrations, is more effective than placebo in treating
Imiquimod cream, in both concentrations tested, is somewhat less effective in men than in women in the

Imiquimod cream treatment of EGWs is better tolerated in men‘than in women in the same protocol.

We assess the safety and efficacy of imiguimod
cream 3.75% and 2.5% in men with external geni-
tal warts (EGWs). Two multicenter, .-randomized,
double-blind, placebo-controlled studies were con-
ducted in a total of 447 (225 from study 1 and
222 from study 2) male patients (aged =12 years)
with 2 to 30 EGWs and a total wart area of 150 mm?
or greater. Participants were randomized (2:2:1) to
imiquimod cream 3.75% or 2:6% or placebo applied
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once daily until complete clearance or a maximum
of 8 weeks (end of treatment [EOT]). There was
an 8-week follow-up period (end of study [EOS])
for participants who did not achieve complete
clearance by EOT. Participants who achieved com-
plete clearance were observed for an additional
12 weeks. The primary efficacy end point was com-
plete clearance rate. Safety assessments included
visual assessment of local skin reactions, number
and duration of required rest periods, adverse
events (AEs), and clinical laboratory tests. Study
results indicated that new imiquimod formulations
are beneficial in treating EGWs in men.

Cutis. 2015;96:277-282.

xternal genital warts (EGWS5s), which are caused

by infection with select types of human papillo-

mavirus (HPV), are one of the most prevalent
and fastest growing sexually transmitted infections.!
External genital warts affect approximately 1%
of sexually active adults in the United States and
Europe, with another 15% having subclinical infec-
tions; more than 1 million new cases of EGWs are
diagnosed annually.>* Although the condition is not
life threatening, lesions can cause symptoms, such
as burning, itching, bleeding, pain and dyspareunia,
and potential urethral or rectal obstruction. External
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genital warts also have been associated with adverse
psychological effects.’®

The time between exposure to HPV and develop-
ment of EGWs can vary from a few weeks to several
months or years (median, 2.9 months).” Many HPV
infections are mild and transient, resolving spon-
taneously.’® As many as 30% of EGWs will regress
over 4 months and approximately 90% clear within
2 years.''? However, even with treatment, the
median time to resolution is 5.9 months.’

Imiquimod cream 5%, which has been success-
fully used to treat EGWs since it was approved by
the US Food and Drug Administration in 1997,
is applied to lesions 3 times weekly at bedtime
until clearance is achieved or for a maximum of
16 weeks.”? In clinical studies, complete clearance
has been reported in 35% to 75% of participants.!**!
However, it is important to note that not all ano-
genital regions with warts were required to be treated
in these studies,"*?' and newly arising warts were
not included in the analysis.!” Reported clearance
rates were higher and median clearance time was
shorter in women.!” Relatively low recurrence rates
(6%—-26%) have been reported after successful clear-
ance of EGWs.16:17.20.21

Long treatment durations are always a concern
for patient adherence. Although increasing the dos-
ing frequency with imiquimod cream 5% might be
considered an attractive option to reduce the length
of the treatment course, it has resulted in greater
incidence and severity of local adverse events (AEs)
in some studies without improved efficacy.!®?*?
Thus lower concentrations of .imiquimod (ie, 2.5%
and 3.75% formulations) were developed to poten-
tially decrease treatment-duration and provide a
daily dosing regimen.

We report the results of 2 identical,
placebo-controlled, phase 3 studies evaluating the
safety and efficacy of imiquimod cream 2.5% and
3.75% in treating EGWs in men. Pooled results from
a female subgroup previously have been reported.?
Although the percentage of women who reported
ever being diagnosed with EGWs was higher than in
men (7.2% vs 4%) in one survey,” other assessments
have found a similar prevalence of EGWs among
both genders.?**® We provide important insights
herein by reporting efficacy and tolerability data for
imiquimod cream 2.5% and 3.75% in the treatment

of EGWs in males.

Methods

Study Design—Male patients aged 12 years and
older with 2 to 30 EGWs in the inguinal, peri-
neal, and/or perianal areas as well as on the glans
penis, penile shaft, scrotum, and/or foreskin were
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enrolled in 2 identical, multicenter, randomized,
parallel-group, double-blind, placebo-controlled
studies. Participants were randomized (2:2:1) to
self-treatment with imiquimod cream 3.75% or 2.5%
or placebo once daily until complete clearance was
achieved or for a maximum of 8 weeks (end of treat-
ment [EOT]). There was a follow-up period of up to
8 weeks (end of study [EOS]) in participants who did
not achieve complete clearance by EOT. All par-
ticipants who achieved complete clearance by EOS
entered a 12-week observational follow-up period to
assess recurrence.

Primary and Secondary Efficacy Criteria—The pri-
mary efficacy end point was complete clearance rate,
which was defined as the proportion of participants by
the EOS visit with zero EGWs (that either existed at
baseline and any warts ‘developing during the study)
in all anogenital anatomic areas. It is important to
note that this primary efficacy end point was very
conservative in that it included any new warts occur-
ring during the study that may not have received a
full treatment course. Lesions were counted in all
assessed-anatomic areas without distinction between
those that were identified at baseline or those that
were newly identified during the study period. If
new EGWs appeared during the study in new ana-
tomic areas, such lesions were treated with the study
medication as they appeared. Therefore, any newly
arising EGWs received less than the full course of
treatment, as therapy was not extended beyond the
8-week study period. Participants were evaluated
for the presence of any EGWs in all anatomic areas
without distinction between lesions that were pres-
ent at baseline and newly arising EGWs. Therefore,
development of new EGW:s during the study period
could potentially lower clearance rates.

Secondary end points were 75% or more and
50% or more reduction in EGW count, change in
EGW count from baseline, and 12-week sustained
clearance rate.

Safety—Safety assessments of AEs, both volun-
teered and elicited, were made throughout the study.

Study Owersight—The study was conducted in
accordance with the ethical principles specified in
the Declaration of Helsinki and in compliance with
the requirements of local regulatory committees. All
participants provided written informed consent.

Statistical Analysis—Statistical analysis for intention-
to-treat (ITT) imputations was made for missing data
points using last observation carried forward (LOCEF).
Complete clearance rates and partial clearance rates
were analyzed using Cochran-Mantel-Haenszel statis-
tics stratified by center and by gender for the over-
all population analyses. The percentage change in
EGW count was analyzed using analysis of covariance.
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All statistical analyses were performed using SAS
software (version 9.1.3).

Results
Study Population—Study characteristics by treatment
group are summarized in the Table. Overall, 447 male
participants (225 from study 1 and 222 from study 2)
were included in the study. The majority of participants
(84.1%) had EGWs on the penile shaft with only
1 affected region in just over half of participants
(51.9%). Most participants (70.2%) were 35 years or
younger, and approximately half had a baseline EGW
count of 7 or less (50.6%). More than 20% of partici-
pants had an affected wart surface area greater than
150 mm? at baseline, and in more than 60% of par-
ticipants, the duration from first diagnosis of EGWs to
enrollment in the study was more than 1 year.
Primary Efficacy End Point—Imiquimod cream
3.75% was statistically superior to placebo in study 1 and
study 2 (P=.015 and P=.019, respectively)(Figure)
in providing complete clearance of all EGWs (base-
line or new) at EOS. Imiquimod cream 2.5% was only
statistically superior to placebo in study 2 (P=.034).
Importantly, there were a number of participants
who did not achieve complete clearance at EOT who
continued to improve posttreatment. The percentage
of participants treated with imiquimod cream 3.75%
and 2.5% who were completely cleared at EOT was
12.0% (14.7% study 1 and 9.1% study 2) and 7.1%
(7.2% study 1 and 7.1% study 2), respectively, compared
to complete clearance rates of 18.6%:(20.0% study 1
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and 17.0% study 2) and 14.3% (13.3% study 1 and
15.3% study 2), respectively, at EOS (ITT population).

In both studies complete clearance rates were
significantly higher (P<<.019 both studies) with
imiquimod cream 3.75% compared with placebo at
weeks 10 through 16 (EOS). In study 2, complete
clearance rates were significantly higher (P<<.049)
with imiquimod cream 2.5% compared to placebo
from week 14 to week 16 (EOS). Complete clear-
ance rates were highest in participants treated with
imiquimod cream 3.75% who had EGWs in the peri-
anal region or on the glans penis (28.6% and 33.3%,
respectively); however, the number of participants in
both groups was relatively small.

Opverall, 18.8% of participants took rest periods.
Complete clearance rates were higher in men who
took a rest period (26.5% and 27.3% for imiqui-
mod cream 3.75% and 2.5%, respectively), perhaps
reflecting a more brisk immunological response. The
frequency, duration; and number of dosing days prior
to the rest period were similar in the active treat-
ment groups and lower in the placebo group.

There was a tendency for older participants
(ie, >35 years) and those with lower baseline EGW
counts (ie, =7) to respond better. Participants
treated with imiquimod cream 3.75% also tended to
respond best to treatment when only 1 anatomic area
was affected.

Secondary Efficacy End Points—The proportion of
male participants with at least a 75% reduction in
EGW count from baseline at EOS was statistically
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Complete clearance rates (defined as the proportion of participants by the end-of-study [EOS] visit with zero exter-
nal genital warts in all anogenital anatomic areas) in the intention-to-treat (ITT) population (last observation carried
forward [LOCF])(A) and per-protocol (PP) population (OC [observed case])(B), including both individual and pooled

study data.
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Summary of Baseline Characteristics by Treatment Group (ITT Population;

Pooled Data; Male Participants)

Imiquimod 3.75% Imiquimod 2.5%  Placebo Total
Characteristic (n=183) (n=168) (n=96) (N=447)
Anatomic location,
n (%)?
Inguinal 58 (29.0) 37 (22.0) 32 (33.3) 122 (27.3)
Perineal 13 (7.1) 14 (8.3) 7 (7.9) 34 (7.6)
Perianal 14 (7.7) 14 (8.3) 7 (7.9 35 (7.8)
Glans penis 18 (9.8) 17 (10.1) 10 (10.4) 45 (10.1)
Penile shaft 148 (80.9) 147 (87.5) 81 (84.4) 376 (84.1)
Scrotum 46 (25.1) 45 (26.8) 22 (2219) 113 (25.3)
Foreskin 3(1.6) 6 (3.6) 3 (8.1) 12 (2.7)
No. of treatment
areas affected
1 96 (52.5) 86 (51.2) 50 (562.1) 232 (51.9)
2 64 (35.0) 56 (33.3) 28 (29.2) 148 (338.1)
8 21 (11.5) 22 (13.1) 16 (16.7) 59 (13.2)
4 2(1.1) 4(2.4) 2 (2.1) 8(1.8)

Abbreviation: ITT, intention to treat.

2More than 1 anatomic location could be reported by each participant.

superior with imiquimod. 3.75% compared to
placebo in study 1 and:study 2 (P=.001 and
P=.008, respectively).  Statistical superiority also
was apparent with imiquimod cream 2.5% ver-
sus placebo in study 2 (P=.013). Overall, 20.2%
(18.1% study 1 and 22.4% study 2) and 27.3% (30.5%
study 1 and 23.9% study 2) of participants achieved
at least a 75% reduction in wart count at EOS with
imiquimod cream 2.5% and 3.75%, respectively
(pooled data).

Percentage change in EGW count from base-
line at EOS was 35.8% and 24.1% with imiquimod
cream 3.75% in study 1 and study 2, respectively,
both significantly better than placebo (P=.002 and
P=.011, respectively). Change in EGW count fol-
lowing treatment with imiquimod cream 2.5% was
only significant in study 2 (P=.001).

The median time to complete clearance
was shorter in the 2 active treatment groups
compared with placebo. For those participants
who attained complete clearance, the median
time to complete clearance ranged from 57 to
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59 days in the imiquimod cream 3.75% groups
(studies 1 and 2, respectively), 60 to 74 days in
the imiquimod 2.5% cream groups (studies 1 and
2, respectively), and 76 to 81 days with placebo
(studies 2 and 1, respectively).

Safety—Less than one-third of male participants
in each treatment group experienced AEs during
the studies. The incidence of serious adverse events
(SAEs) and AEs leading to study discontinua-
tion was low. In total, 4 participants (0.9% [3 in
the imiquimod cream 2.5% group and 1 in the
imiquimod cream 3.75% group]) had AEs that led
to study discontinuation. Application-site reac-
tions were reported in a total of 46 participants
(10.3%). The incidence and severity of local skin
reactions was mostly mild or moderate, similar in
both active treatment groups, and higher than in the
placebo group. Local skin reactions were coincident
with the treatment period and rapidly decreased
when treatment was concluded. There were no clini-
cally meaningful trends in vital sign measurements
or laboratory measurements.
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Comment

Imiquimod cream 5% has been shown to be a safe
and effective treatment of EGWs. Our study was
designed to evaluate lower concentrations of imiqui-
mod cream (2.5% and 3.75%), which may permit
daily dosing and a shortened treatment course in
men with EGWs.

Efficacy of imiquimod cream 2.5% and 3.75%
was established through both primary and secondary
end points, though only the higher concentration
was significantly more effective than placebo in
both studies. In addition, a number of participants
who were not completely cleared following 8 weeks
of treatment went on to be completely cleared at
EOS, demonstrating continued activity of imiqui-
mod despite cessation of active treatment.

Imiquimod cream 3.75% was particularly effec-
tive when compared to placebo, with 18.6% of
participants completely cleared at EOS, though the
PP (observed case) results (22.7%) may be more
encouraging and can be used to motivate patients.

Although there are limitations in making direct
comparisons between studies, complete clearance
rates in our studies were lower than those reported
previously with imiquimod cream 5%.!7 Lower
efficacy rates might be expected given the differ-
ences in methodology. In the 2 studies reported
here, participants had to have no EGWs (baseline or
new, treated or untreated) in any of the ano-
genital areas specified to be reported as having
achieved complete clearance. In earlier studies with
imiquimod cream 5%, not all anogenital regions
were required to be treated, and any new EGWs
arising during treatment were not included in
the analysis.!” Also, ourvanalysis focused purely
on a male patient population in which efficacy
results tend to be lower tegardless of treatment
modality employed.

Recurrence is another important issue in the
treatment of EGWSs. Although not studied spe-
cifically in a male population, recurrence rates of
16.7% to 17.7% were seen in the 3 months following
successful treatment with imiquimod cream 2.5%
and 3.75% in the 2 pivotal studies. These results
were consistent with the recurrence rates reported
following successful treatment with imiquimod
cream 5%."7

In general, complete clearance rates increased
in a dose-dependent manner. Complete clearance
rates were lower in the male subpopulation across
all treatment groups compared to those previously
reported in females,’* which was consistent with
prior results reported for imiquimod cream 5% as
well as other topical treatments.'” It has been sug-
gested that this difference may be due in part to the

WWW.CUTIS.COM
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distribution of female EGWs in areas of less kera-
tinization. Complete clearance rates in the current
analysis tended to be higher in male participants
with baseline EGWs in anatomic sites with less kera-
tinized skin such as the perianal, perineal, or glans
penis areas.

Daily application of imiquimod cream 2.5% and
3.75% generally was well tolerated. Most reported
AEs were mild or moderate, and few participants dis-
continued because of AEs. Few SAEs were reported
and none were considered to be treatment related.
There was no difference in the incidence rates of
AEs between the 2 active treatments. The incidence
of SAEs and study discontinuations was much lower
than previously reported in the female cohort of
these 2 studies.’*

Conclusion

In conclusion, 2 well-controlled studies of males
with EGWs who were treated for up to 8 weeks with
imiquimod cream 2.5% and 3.75% applied daily
demonstrated good tolerability and superior efficacy
to placeboin complete clearance of all baseline
and mewly arising warts in addition to reducing

EGW counts.
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