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The safety and effectiveness of imiquimod cream
5% were evaluated in the treatment of molluscum
contagiosum (MC) in children. Twenty-three chil-
dren ranging in age from 1 to 9 years with MC
infection were randomized to either imiquimod
cream 5% (12 patients) or vehicle (11 patients).
Parents applied study drug to patient’s lesions 
3 times a week for 12 weeks. Patients presented
to the clinic every 2 weeks until the end of study
(week 12) for safety evaluation and lesion count.
Local skin reactions, partial and complete clear-
ances, and lesion counts were statistically ana-
lyzed. Par t ial  clearance ( ≥30% clearance of
lesions) at weeks 4 and 12 was noted in 58.3%
(7/12) and 66.7% (8/12) of imiquimod patients
and in 0% (0/11) and 18.2% (2/11) of vehicle
pat ients ( imiquimod vs vehicle:  week 4,
P�.0046; week 12, P�.0361). Complete clear-
ance at week 12 was noted in 33.3% (4/12) of
imiquimod patients and in 9.1% (1/11) of vehicle
patients. The mean percentage change in lesion
count at week 12 was �45.9% in the imiquimod
group and �26.9% in the vehicle group.
Imiquimod was well tolerated and appears to be
a promising therapeutic option in the treatment

of MC in children. Larger studies are needed to
confirm the results of this small pilot study.
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Molluscum contagiosum (MC) is a common
cutaneous viral infection in children
caused by the MC virus (MCV), a large,

double-stranded DNA virus belonging to the
poxvirus family. Lesions are usually small dome-
shaped papules that often show a central umbilica-
tion.1 Although MC lesions can involve any
anatomic site in children, the most common loca-
tions include the trunk, axillae, antecubital and
popliteal fossae, and crural folds.2 The mode of
transmission is thought to involve either direct
contact with an infected individual or fomites. The
incubation period and clinical course of MC are
poorly documented.3,4 In many immunocompetent
patients, MC lesions eventually resolve sponta-
neously. However, the time course can range from
months to years. Although spontaneous resolution
occurs, persistent lesions, autoinoculation, associ-
ated eczematous dermatitis, scarring at the lesion
site, and the risk for transmission to contacts justify
active treatment.5

No drug therapies have been approved for the
treatment of MC. Current treatment options
include physical ablation, such as curettage and
cryotherapy; chemical ablation with the vesicant
cantharidin, podophyllin resin, silver nitrate,
potassium hydroxide, or phenol; oral cimetidine;
and no treatment.6-12 Physical and chemical abla-
tions often are associated with substantial pain,
scarring, and frequent recurrences. Therefore, an
alternative treatment would be highly desirable in
pediatric patients.
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Imiquimod cream 5% is approved for the treat-
ment of external genital warts in patients as young
as 12 years. Imiquimod enhances the immune
response against virus-infected cells, resulting in
the activation of antigen-presenting cells, and later,
T lymphocytes.13 Due to its unique mechanism of
action, topical imiquimod also has been used off-
label in children for many dermatologic conditions,
including MC and common warts, and appears to be
well tolerated.6,14-17

Despite the increasing number of anecdotes, no
placebo-controlled data have been published
regarding the safety and efficacy of imiquimod
cream for the treatment of MC. Thus, a 12-week,
randomized, vehicle-controlled pilot study was con-
ducted in children ranging in age from 2 to 11 years
to evaluate the safety and efficacy of imiquimod
cream for the treatment of MC.

Patients and Methods
Patients—After approval by the hospital institu-
tional review board, children ranging in age from 
2 to 11 years with MC involving less than 20%
body surface area were enrolled in the study.
Informed consent was obtained from the parents of
all participants.

Study Design—This was a randomized, double-
blind, vehicle-controlled pilot study to evaluate the
safety and efficacy of imiquimod cream 5% in chil-
dren with MC. Prospective study participants were

screened by lesion involvement of less than 20%
body surface area, immune status, presence of other
concomitant skin disorders involving the intended
application site, and hypersensitivity to imiquimod
or any components of the vehicle. None of the
female patients had started menses yet.

Eligible patients were randomized to either
imiquimod or vehicle. Parents applied the contents
of 1 packet to the patient’s lesions 3 times a week
for 12 weeks, using a maximum of 12.5 mg of study
drug per dose. Each dose of study drug was applied
just before normal sleeping hours and remained on
the skin for approximately 8 to 10 hours before
being washed off with soap and water.

Patients presented to the clinic every 2 weeks
after treatment initiation. At each clinic visit, local
skin reactions were assessed, lesion numbers were
counted, and photographs were taken.

Statistical Analysis—All primary safety and effi-
cacy analyses comparing imiquimod-treated and
vehicle-treated patients used the intent-to-treat
population. For the primary efficacy analysis end
point (complete clearance rates), the 2-sided
Fisher exact test was used. For the primary and sec-
ondary safety end points (physician-assessed and
patient-assessed local skin reactions, respectively),
the Wilcoxon rank sum test was used. Patients who
missed clinic visits were considered nonresponders
(ie, failures for complete and partial clearance
analysis). For secondary efficacy end points, the

Table 1.

Patient Demographics

Treatment Group

Imiquimod, n (%) Vehicle, n (%) Total, n (%)
Variable (n�12) (n�11) (N�23)

Sex
Female 5 (41.7) 6 (54.5) 11 (47.8)
Male 7 (58.3) 5 (45.4) 12 (52.2)

Age, y
Mean�SD 4.73�2.07 4.7�1.75 4.71�1.88
Range 1–9 2–8 1–9

Baseline lesion count
Mean�SD 27.0�14.4 19.4�12.3 23.3�13.7
Range 10–60 5–45 5–60
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Wilcoxon rank sum test and t test were used. All
tests were performed at the 0.05 significance level.

Results
Patient Characteristics—A total of 23 patients were
randomized to study drug: 12 patients received
imiquimod, and 11 patients received vehicle. Two
vehicle patients discontinued treatment at week 2,
before lesion and safety assessments, for a total of 
21 patients who completed the study. Of the 
23 patients, 52.2% (12) were male. Age range was
from 1 to 9 years, with a mean of 4.7 (�1.9) years
(Table 1). Overall, the number of MC lesions 
at baseline ranged from 5 to 60, with a mean of
23.3 (�13.7).

Efficacy—Partial clearance was defined as at
least a 30% decrease from baseline lesion count. At
week 4, 58.3% (7/12) of imiquimod patients were
partially cleared of MC lesions compared with
none of the vehicle patients (P�.0046, 2-sided
Fisher exact test)(Table 2). By weeks 8 and 12,

66.7% (8/12) of imiquimod patients were partially
cleared compared with 18.2% (2/11) of vehicle
patients (P�.0361, 2-sided Fisher exact test).

Beginning at week 4, a difference in the com-
plete clearance of MC in the 2 treatment groups was
observed (Table 2), though not statistically signifi-
cant. By week 12, 33.3% (4/12) of imiquimod
patients and 9.1% (1/11) of vehicle patients were
completely cleared (Figure 1).

The percentage of baseline MC lesions
decreased in the imiquimod group and increased in
the vehicle group during the course of the study
(Figure 2 and Table 2). Specifically, at week 12, a
45.9% decrease in the percentage of baseline MC
lesions on average in the imiquimod group and a
mean increase of 26.9% in the vehicle group were
noted. An analysis of the number of lesions
cleared per patient indicated that there was a sig-
nificant difference to treatment end point
(P�.03) in the mean number of lesions cleared per
patient in both imiquimod and vehicle groups

Table 2.

Partial and Complete Lesion Clearances by Week

P Value*

Mean Complete Partial
Study Change From Median Clearance, Clearance, Complete Partial
Week Baseline, %† Clearance, %‡ n (%) n (%)§ Clearance Clearance

Imiquimod 2 �6.1 0.0 0 3 (25) — .22

(n=12) 4 �29.7 32.7 2 (16.7) 7 (58.3) .48 .005

6 �40.1 40.0 3 (25) 6 (50) .22 .07

8 �46.2 56.0 4 (33.3) 8 (66.7) .09 .04

12 �45.9 45.9 4 (33.3) 8 (66.7) .32 .04

Vehicle 2 10.6 �4.8 0 0

(n=11) 4 13.0 �12.5 0 0

6 6.3 �11.1 0 1 (9.1)

8 2.3 �6.3 0 2 (18.2)

12 26.9 6.7 1 (9.1) 2 (18.2)

*Treatment comparison was based on a 2-sided Fisher exact test.
†A negative percentage change indicates the percentage of the number of lesions cleared compared with baseline number of lesions.
‡A positive median percentage indicates an increase in lesion clearance.
§Partial clearance was defined as at least a 30% decrease from baseline lesion count.
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(Table 3). This difference began at week 4 and
continued until the end of the study.

Although the sampling unit in this study is the
individual patient, the change in total number of
MC lesions in patients also was assessed (Table 4).
By week 12, the total number of lesions in all
patients treated with imiquimod was reduced by
44.1%. In contrast, the number of lesions in all
patients treated with vehicle increased by 5% 
by week 12.

Safety—Overall, imiquimod was well tolerated.
Maximum severity scores in local skin reactions as
graded by physicians or patients did not differ sig-
nificantly between the imiquimod-treated group
and the vehicle-treated group. Physician-assessed
reactions included tenderness (P�.85, Wilcoxon
rank sum test), erythema (P�.21), scaling
(P�.214), excoriations (P�.08), and induration
(P�.37). A higher percentage of patients in the
imiquimod group, however, had erythema graded 
as moderate by the physician (58.3%) compared
with patients in the vehicle group (22.2%).
Whereas 33% of imiquimod patients had excoriation

graded as mild by the physician, it was not noted in
vehicle patients.

The distribution of maximum severity scores for
pruritus as reported by the patient was also very
similar in both treatment groups. A total of 6
(50%) and 5 (45.5%) patients in the imiquimod
and vehicle groups, respectively, reported mild to
moderate pruritus. Although pruritus may have
been caused by imiquimod application, it is also a
common symptom of MC. Similar rates of pruritus
in both imiquimod and vehicle groups suggest that
imiquimod treatment did not worsen the pruritus
often seen with an MC infection. One patient each
in both imiquimod and vehicle groups (8.3% and
9.1%, respectively) reported moderate pain and
tenderness during the 12-week period. Overall, the
incidence of the most intense patient-assessed
local skin reactions was no different between
imiquimod-treated skin and vehicle-treated skin
and included pruritus (P�.816), pain (P�.962),
tenderness (P�.48), and dryness (P�.44). To show
how the severity of specific local skin reactions in
the treatment area changed over the course of the

Figure 1. Molluscum contagiosum lesions on the trunk of patient at baseline (A) and after 12 weeks (B) of imiquimod
therapy. Note the mild erythema surrounding each former molluscum papule.
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Figure 2. Mean percentage change in the number of molluscum contagiosum lesions from baseline by study week.
A negative percentage indicates a decrease in the number of lesions.

Table 3.

Mean Number of Molluscum Contagiosum Lesions Cleared per Patient 
During the Study

Imiquimod Vehicle

No. of Mean No. of No. of Mean No. of 
Study Week Patients* Lesions Cleared Patients* Lesions Cleared† P Value‡

2 12 4.1 8 �1.8 .17

4 12 8.7 9 �1.8 .02

6 11 9.5 7 �0.9 .04

8 12 12.2 8 �0.8 .04

12 12 11.9 9 �0.9 .05

Treatment end point 12 11.9 11§ �0.7 .03

*Number of patients with an MC count at given week.
†A negative sign indicates an increase in lesion number.
‡Based on a 2-sided t test.
§In the treatment end-point analysis, patients missing a lesion count postbaseline assessment (n=2) were counted 
as having 0 lesions cleared.

CONTINUED ON PAGE 141
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treatment period, severity of physician-assessed
local skin reaction also was analyzed at each clinic
visit. No significant trends were noted.

Comment
Imiquimod cream 5% has been approved for the
treatment of external genital warts since 1997 and
is approved for use in children as young as 12 years.
Imiquimod works by stimulating both the innate
and cell-mediated immune responses against
abnormal cells, including virally infected and neo-
plastic cells.18 Based on this novel mechanism,
imiquimod has been used in other dermatologic
conditions, such as common warts and MC.17,19,20

Imiquimod does not seem to have any age-specific
safety concerns; however, large studies in children
have yet to be conducted.

As with other poxviruses, the MCV codes for
proteins that inhibit apoptosis of infected kerat-
inocytes and antagonize the effects of
cytokines.21,22 T-helper lymphocyte responses are
thought to be required to clear infection; the defi-
ciency of lymphocyte responses in patients
immunocompromised by human immunodeficiency
virus infection contributes to the persistence and
severity of MC in these patients and is consistent
with the observed improvement with antiretroviral
therapy.23-25 Enhancement of the cell-mediated
immune response by imiquimod, thus, represents a
reasonable rationale for potential efficacy.

In this study, imiquimod was more effective
than vehicle for clearing MC lesions. A 44.1%
reduction in total lesions was observed in the

imiquimod group, whereas the total number of
lesions increased by 5% in the vehicle group. This
clinically meaningful result is reflected in the sta-
tistically significant difference in the partial clear-
ance rate between the 2 treatment groups (66.7%
vs 18.2%, respectively). The complete clearance
rate between the 2 treatment groups, however, was
not statistically significant. This finding may be
due in part to the higher mean number of lesions in
imiquimod-treated patients, as well as the low
number of patients in each treatment group. Based
on the reported complete clearance rates for
imiquimod and vehicle and the sample size used in
this study, the power of this study was found to be
0.28. Thus, with the sample size used in this study,
there was only a 28% chance of detecting a signif-
icant difference between imiquimod and vehicle in
complete clearance rates.

The safety of imiquimod was evaluated by
assessing the application site for erythema, pruri-
tus, pain, tenderness, induration, excoriation, scal-
ing, and dryness. These signs and symptoms also
are associated with MC infection, presumably
because the mechanism for spontaneous clearance
is most likely an immune one. However, with a
dose regimen of 3 times a week for 12 weeks,
imiquimod treatment appeared to be well toler-
ated. While this observation was consistent with
previously published anecdotes and studies,14,15,18

this pilot study was the first to compare the active
compound with a vehicle.

Although MC is a self-limiting condition,26,27

treatment is warranted in patients who experience
discomfort, autoinoculate themselves, infect siblings

Therapeutics for the Clinician

Table 4.

Clearance of Individual Molluscum Contagiosum Lesions From Baseline to 
End of Study

Total No. of 
Treatment Study Total No. Lesions Cleared Lesions 
Group n* Visit of Lesions From Baseline† Cleared, %†

Imiquimod 12 Baseline 324

Week 12 181 143 44.1

Vehicle 9 Baseline 159

Week 12 167 �8 �5.0

*Number of patients with lesions counted at baseline and at study week 12.
†A negative number indicates an increase in lesions from baseline.

CONTINUED FROM PAGE 138



142 CUTIS®

or classmates, or present with extensive disease.
Many younger patients do not tolerate painful,
physical ablative treatments, such as curettage or
cryotherapy. Chemical ablation with cantharidin is
very useful when patients present with a few
lesions; however, discomfort after the MC lesions
blister can be limiting in patients with many
lesions.9 In addition, the potential risk for blister-
ing at sensitive areas, such as the face and groin,
further justifies the use of topical imiquimod.
Imiquimod cream offers an alternative to both 
chemical and physical ablative therapies. Although
not approved for MC or in patients younger than 
12 years, imiquimod was well tolerated and effective
in this small study. Larger, double-blind randomized
studies are warranted to confirm the findings of
this pilot study.
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