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Imiquimod 2.5% and 3.75% for the treatment of actinic

keratoses: Results of two placebo-controlled studies of

daily application to the face and balding scalp
for two 3-week cycles

C. William Hanke, MD," Kenneth R. Beer, MD,P Fggert Stockfleth, MD,” Jason W, MDY
Theodore Rosen, MBD,® and Sharon Levy, Mpe

Background: Imiquimod 5% cream is approved as a 16-week regimen for the treatment of actinic
. . - 2 .
keratoses involving a 25-cm” area of skin.

Objective: We sought 1o evaluate imiguimod 2.5% and 3.753% creams for short-course treatment of the
entire face and scalp.

Methods: In two identical studies, adults with 3 1o 20 lesions were randomized o placebo, or imiquimod
2.5% or 3.75% cream (1:1:1). Up to two packets (250 mg each} were applied per dose once daily for two 3-
weel treatment cycles, with a 3-week, no-treatment interval. Efficacy was assessed at 8 weeks
posttreatment.

Results: In all, 490 subjects were randomized 1o placebo, or imiquimaosd 2.5% or 3.73% cream. Median
haseline iesion counts [or the treatment groups were ¢ to 10, Complete and partial clearance rates were
5.5% and 12.8% for placebo, 25.0% and 42.7% for imiquimaed 2.5%, and 34.0% and 33.7% for imiquimod
3.75% (P < 001, each imiquimosd vs placebo; P = 034, 3.75% vs 2.5% for partial clearance). Median
reductions from baseline in lesion count were 23.6%, 66.7%, and 80.0% for the placebo, imiguimod 2.5%,
and imiquimod 3.75% groups, respectively (P < .001 cach imiquimod vs placebo). There were few
weamment-related discontinuations, Temporary lreatment interruption (rest) rates were 0%, 17.1%. and
27.2% for the placebo, imiquimod 2.3%, and imiquimod 3.75%, respectively.

Limidtations: Local effects of imiquimeod, including ervihema, may have led to investigator and subject bias.

Conclusions: Both imiquimod 2.5% and 3.75% creams were more effective than placebo and had an
acceptable safety profile when administered daily as a 3-week on/off‘on regimen. (J Am Acad Dermatol

Carmel, Indiana;, West Palin Beach, Floridea, Berlin, Germany; Exton, Perntnsylvania; and Houston, Texas

2010:62:573-81.)
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reviously considered premalignant precur-
sors (0 squamous cell carcinomas, actinic
keratoses (AKs) are now regarded by some
as early squamous cell carcinomas in situ because

they have the same histologic and genetic allera-
tions.! Although treatment of AKs in the general
population has not yet been shown definitively to
decrease the subsequent risk of squamous cell
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carcinoma, it is accepted standard of care fo treat
AKs.®? Because of the prevalence of AKs and the
propensity in patients to develop new lesions over
time, the treatment of AKs represents a significant
burden to the health care system. In the United
States, it is estimated that there are 5.2 million patient
visits to treat AK at an annual cost of $900 million.*
The dominant method of
treating AKs in the United
States is cryotherapy, which
is provider administered and
directed at individual le-
sions.*® Other provider-ad-
ministered treatments
include curertage with elec-
trosurgery, chemical peels,
and photodynamic therapy.6
Topical treatments such as
imiquimod cream (5%), 3-
flucrouractt  solution  or
cream (2% or 5%), and diclo-
fenac  gel (3%) provide
physicians and  palients
with field-based treatiments
that can be patient adminis-
tered.”

Imiguimod activates innate immune cells such as
plasmacytoid dendritic cells through the Toll-like
receptor 7 pathway, resulting in endogencus pro-
duction of cytokines.® Treatment of AKs with imi-
quimod increases expression of genes associated
with dendritic cell, macrophage, T-cell, and natural
killer cell activation”; down-regulates antiapoptotic
genes'”; and reverses aberrant expression of some
genes observed in AKs.'' In addition to treating
clinfcally apparent lestons, topical treatment with
imigquimod can reveal and clear subclinical lesions.
Imiquimed 5% cream is approved (o treat AKs of the
face or balding scalp using dosing regimens of
2X/wk for a single 16-week course in the United
States'*"* and 3%/wk for two sequential 4-week
cycles separated by a d-week, no-treatment interval
in Europe. "% Although these regimens have been
demonstrated 1o be safe and effective, the dosing
frequencies may be nonintuitive and the total reat-
ment durations toc long 1o ensuwre compliance.
Once-daily application may be a more patient-
friendly dosing frequency and might allow For an
overall shorter otal dosing duration; however, imi-
quimod 5% cream applied % or 7>/ wlk (daily) for AKs
was associated with a high discontinuation rate and a
high incidence of severe skin reaction.'” In evaluat-
ing a formulation of imiquimaod that could be applied
daily and could shorten overall AK treaument dura-
ton, we conducted two randomized, placebo-
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controlled studies, These studies assessed the safety
and efficacy of two new formulations of imiquimaod
cream (2.5% and 3.75%; applied to the entire face or
balding scalp for two 3-week weatment cycles,
separated by a 3-week, no-treatment interval. The
resuits of two companion studies, evaluating two
2-week treatment cycles, are reported in an accom-
panying article,'®

METHODS
Study population

Adults in general good
health with 5 to 20 visible
or palpable AKs in an area
greater than 25 em? in size
on either the face or the
balding scalp, but not both,
were eligible for participa-
tion in the studies. A study
subject could not have any
significant condition in the
treatment area that might
impair  evaluation, have
atypical  AKs (eg, AK
>1 cm? in size), be pregnant
or lactating, have a chemical
or alcohol dependency, or have a known allergy o
imiguimad or study cream excipients. Prior therapy
exclusions included: within 1 year before treatment
initiation—imiquimod 5% cream on the head; within
90 days—interferon, interferon inducers, cytotoxic
drugs, immunomodulators, immunosuppressants,
oral or parenteral corticosteroids, wopical corticoste-
roids more than 2 g/d, investigational drug or
device use outside of the treatment area, dermato-
logic procedures or surgeries in the treatmernt area,
and any AK therapy in the target treatment area; and
within 30 days—imiguimod outside of the head, and
topical prescription drugs and investigational drug
or device within weatment area. Use of any of the
aforementioned  treatments  was  also  excluded
throughout the study.

The studies were conducted in compliance with
the Code of Federal Regutations of the US Food and
Drug Administration (21 CFR parts 50 and 50),
and Infernational Conference on Harmonization
Guideline E6 (Good Clinical Practice}. The study
protocols and informed consents were reviewed and
approved by a central institutional review board. All
subjects provided wrilten informed consent before
any study procedures. Enrollment for both studies
began in January 2008, and all study procedures
were completed by July 2008 The studies were
registered on Clinicalirials.gov on January 16, 2008,
registration identilier NCTO0G03798.
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Abbreviations used:

AE: adverse event

AK:  actinic keratosis

EOS: end of study

1GIP: Tnvestigater Global Integrated
Photodamage

LSR:  local skin reaction

Study design and stady cream dosing

Subjects were enrolled ar 26 study centers in the
United States in two identically designed studies
conducted in parallel. Both studies included a
screening phase, a treatment period (two 3-wecek
rreatment cycles separated by a 3-week, no-treat-
ment interval; 3-week on/off/on), and a follow-up
period (Fig 1). Eligible subjects were randomized 10
placelzo, imiquimod 2.3%, or imiquimod 3.75%
cream in 4 1:1:1 weamment allocation. Each study
cream was identical in appearance 10 the others and
contained the same excipients. The investigator
selected the weamment area for each subject, either
the entire face or the entire balding scalp, but not
hoth. During each reatment cycle, subjects applied
up ta two packets (250 mg of eream/packet) of study
cream once daily 1o the reatment area. Sufficient
cream was applied as a thin layer to cover the entire
treatment area, avoiding the periccular areas, lips,
and nares, before normal sleeping hours and re-
moved approximately 8 hours later with mild scap
and water. Temporary dosing interruptions (rest
periods) could he instituted by the investigator as
needed to manage local skin reactions (LSRs) or
adverse events (AES). Treaument was resumed upon
adequate resolution as determined by the investiga-
tor; however, doses missed as a result of rest periods
or for other reasons were not made up and the
duration of each dosing cycle remained at 3 weeks.
After the baseline visii, subjects were assessed at
weeks 1, 2, 3 (end of cycle 1), 6 (beginning of cycle
2), 7,8, 9 (end of cycle 2), 13, and 17 {end of study
[EQSDY (Fig 1), Subjects who discontinued the study
prematurely were requested to return for the FOS
visil,

Efficacy evaluation

The primary efficacy parameter was the number
of all visible or palpable AKs, baseline or new, in the
treatment arez as enumerated at each visit by the
investigator. The primary efficacy end point was the
complete clearance rate, defined as the proportion of
subjects at the EOS visit with 2 count of zero lesions
in the wreatment area. Secondary efficacy end points
were the partial clearance rates, defined as the
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proporton of subjects with 75% or greater reduction
in AK count in the weatment area at the EOS visit as
compared with baseline, and the percent change in
AK number at the BEOS visit as compared with
haseline. In  addition. an  investigator  Global
Integrated Photodamage (IGIP) score was assessed
at the EOS wvisit. The 1GIP score was an overalk
assessment of the subject’s photodamage change
from baseline in the treaiment area (inciuding an
integrated assessment of fine wrinkling, coarse wrin-
kling, mottled plgmentation, roughness, sallowness,
skin laxity, and telangiectasias).

Efficacy analyses were conducted on the com-
Pined inteni-to-treat populaton comprised of all
enrolled subjects from the two studies. For each of
the studies, the sample sizes for cach treatment
group were selected to have 90% power to detect a
difference in complete clearance rates of 30% for the
active groups versus 5% for the placebo group. For
the primary efficacy parameter, impuiations were
made for missing data points using last observation
carried forward, Al data from interim visits before
the EQS or last visit Gf lost to follow-up) were
analyzed at their nominal time points. Complete
clearance rates, partial clearance rates, and percent
change in AK counts from baseline were analyzed
using Cochran-Mantel-Haenszel statistics, stratifying
Isy center. Confidence intervals were calculated us-
ing exact binomial statistics. For secondary efficacy
variables of partial clearance and percent change
in lesion number, each of the active arms and
placebo were compared using Hochberg modified
Bonferroni procedure. '

Safety evaluations

Safety was evaluated at each visit by measurement
of vial signs, recording of AEs, and invesligator
assessment of LSRs. The LSRs were a defined set of
local AEs (erythema, edema, weeping/exudate,
Naking/scaling/dryness,  scabbing/crusting,  and
erosion/ulceration) assessed independently of other
Als. At each visit, each LSR was graded as none,
mild, moderate, or severe. Ar the prestudy visit and
EOS visit, hematology, serum chemistry, and urinal-
yses were performed. For women of childbearing
capacity, urine pregnancy tests were performed at
prestudy, baseline, and EQOS visils.

Treatment-emergenl AEs were summarized for
each treatment group by preferred term, intensity,
and investigator assessment of relationship to study
cream. Serious AEs and discontinuations as a result
of AEs were summarized. The LSRs were summa-
rized by the most intense score for each LSR and by
the surn score at each visit and over the course of the
study. All statistical analyses were performed using
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Visit Weeks
Fig 1. Study design. Each study was identical in design. Primary end point was assessed at end-

of-study visit (week 17),

Screened

N =66

Ineligible

Enrolled
N = 490

N=176

Placebo Imig 2.5%
N = 164 N = 164

Discontinued
N=10
AE=1

Other =9

Completcd Completcd
=154 =157

Discontinued

N=7 N=10
AE=2 AE=4
Other =5 Other =6

Imiq 3.75%
N =162

Discontinued

Completed
N =152

Fig 2. Subject disposition. AE, Adverse event; Imig, imiquimod.

software (PC/SAS, Version ©.1.3, SAS Institute Inc,
Cary, NC),

RESULTS
Subject population

In the combined siudies, 490 male and female
patients (Fig 2) were enrolled and 463 completed the
studies. The most frequent reason for discontinua-
ton was for personal reasons (11 subjects), followed
by Als (7 subjects). The majority of subjects were
male (79%), white (9994), and treated the face (72%);
their mean age was 05 vears (Tabie 1. The reatment
groups were considered comparable with respect 1o
demographic characteristics within and across the

reve studies, Overall, 96% of subjects were compliant
with dosing per the study protocol, with greater than
95% compliance in each of the weatment groups.

Efficacy

The median number of baseline AK lesions per
subject across the freatment groups was 9 w 10
(Table ). Complete clearance rates, partial clearance
rates, and percent reduction in AK lesions from
baseline were all swatistically significant for both
imiquimod 2.5% and 3.75% compared with placebo
(Fig 3). Efficacy for imigquimod 3.75% was numeri-
cally greater than that of imiquimod 2.5% for all of

these ourcomes, and statistically different at the FOS
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Table L. Subject characteristics by treatment group

Imiquimod Imiquimod
Placcho 2.5% 3.75%
Subjects 164 164 162
Age, vy
Mean (5D} 63.7 (10,9) 66.0(10.2) 643 (10.2)
Median 653.9 (38-87) 66.3 (33-87) 63.8 (40-91)
{range}
Sex, n (%)
Male 135 {82.3) 128 (78.0) 123 (75.9)
Female 29 {17.7) 36 (22.00 39 (24.1)
Race, n {%)
White 163 {69.4) 164 {100} 160 (98.8)
Non-white 1{0.6) ¢ 2(1.2)
Ethnicity, n (%)
Hispanic 6 (3.7) 8 (4.9 7 {4.3)
Non-Hispanic 158 (96.3) 156 (95.1) 155 {95.7)
Fitzpatrick skin type, n (%)
| orli 90 (54.9) 83 (50.6) 100 (61.7)
N or 1V 68 (41.5) 78 (47.6} 61 (37.7)
i 6 (3.7) 3(1.8 1(0.6)
Treatment location, n {%)
Face 122 (744 115 (70.1) 115 {(71.0)
Balding scalp 42 (25.6) 49 (29.9) 47 (29.0}
Baseline AK,
lesions
Mean (5D) 103 (430 106 4.2) 11.1 (4.9)
Median {range} 9 (5-20) 10 (5-20) 9 (5-23)

AK, Actinic keratosis.

visit for partial clearance (P = .034) {Fig 3). The
median lesion counts increased from baseline during
rreatment cycle and again during treamment cycle 2,
and then decreased during the follow-up period, for
both of the imiquimod groups (Fig 4).

Within each study, both imiguimod 2.5% and
3.75% were superior to placebo with respect Lo
complete clearance rates, partial clearance rates,
and percent reduction in AK lesions from base-
line. For the primary end peint of complete
clearance in each of the two studies, the intent-
to-treat rates were 5.1% (95% confidence interval
1.4%-12.6%) and 3.8% (1.9%-13.0%) for piacebo,
23.2% (14.06%-33.8%) and 26.8% (17.6%-37.8%) for
imiquimod 2.5%, and 32.5% (22.4%-43.9%) and
35.4% (25.1%-40.7%) for imiquimod 3.75%, with
less than 001 for all pairwise active to placebo
COMpAarisons.

For the imiquimod 2.3% and 3.75% groups, the
mean 1GIP scores were higher (2.0 £ 1.1 and 1.8 &
1.1) and more subjects were considered significantly
or much improved (62.3% and 70.9%) than in the
placebo group (0.7 * 1.1, 23.4%), respectively. The
1GIP results were consistent with the clearance rate
and lesion number results.
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Safety

In the combined studies, ne subjects died and
there were 18 serious AEs reported in 13 subjects
(two placebo, 4 imiquimod 2.5%, 7 imiquimod
3.75%). Only one serious AE, pancytopenia in the
imiquimod 3.75% group, was considered by the
investigator to be probably related to study cream.
The subject had a history of intermittent thrombaocy-
lopenia and pancytopenia, and was given a diagno-
sis of non-Hodgkin lymphoma with bone-marrow
involvement (considered by the investigator not to
be related ro study cream) while on study,

No unexpected safety issues were observed.
Seven subjects (one placebo, two imiquimod 2.5%,
4 imiquimod 3.75%) reported 13 ALs that led o
discontinuation from the study. Three subjects dis-
continued as a resuit of AFs considered by the
investigator 1o be probably related or related to
stucy cream: two imiguimod 3.75% subjects, one
with pancytopenia and the other with application
site irritation, and one imiquimod 2.5% subject with
application site pain, application site bleeding, and
erythematous rash. There was a greater incidence of
subjects in the imiguimod groups having any ALs
and any treatment-refated AEs than in the placebo
group {Table 1ID. The AE terms reported by the most
subjects included “application site pruritus,” “appli-
cation site pain,” and “influenza-like illness.” As a
group, application site reactions were the lreatment-
related AEs reported by the most subjects (Table ID.
Influenza-like illness was the most common non-
application site AE, and along with fatigue, head-
ache, pyrexia, and lymphadenopathy, appeared to
increase in a dose-dependent fashion. There were
also greater incidences of subjects in the imiguimod
groups requiring rest periods than in the placebo
group (Table 1f). Clinical laboratory values were
generally within normal limits for all parameters.
Vital sign measuwrements and physical examinations
did not reveal any significant safety concerns in any
treatment group across both studies,

LSRs were observed in almost ail of the subjects
during treatment, With increasing imiquimod con-
centration, there was a greater incidence of LSRs and
severe LSRs (Table 1. Frythema and scabbing/
crusting were the LSRs observed by the most sub-
jects. The mean erythema scores over lime (not
shown) increased from baseline during each treat-
ment cycle for the imiquimaod groups and essentially
returned to baseline by the end of the no-treatment
interval and by week-4 posttreatment.

DISCUSSION
In two multicenter studies conducted in paralle],
hoth imiquimod 2.5% cream and imiguimod 3.75%
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Fig 3. A, Complete clearance razes, with 95% confidence intervals (CI), by treatment groups for
combined studies, *P < .001 for pairwise comparison versus placebo. B, Partial (= 75%
reduction in actinic keratosis [4K] lesions compared with baseline) rates, with 95% CI, by
treatment groups for combined studies. *P < 001 for pairwise comparison versus placebo,
tp = 034 for pairwise comparison 3.75% versus 2.5%. C, Median percent reduction in AK
I f P
lesions in treatment area compared with baseline by reatment group for combined studies,
*F <001 for pairwise comparison versus placebo.
cream were safe and effective in treating AKs on the 30
- —M— Piacsbo median lesion count

full face or balding scalp when applied as a 3-week
on/off/on treatment regimen. Bach of the imigquimod
creams was superior to placebo cream with respect
to complete clearance rates, partial clearance raies,
and median percent iesion reducitions. These effi-
cacy outcomes were greater in the imiquimod 3.75%
group compared with the 2,5% group, although only
the difference in partal clearance rates was statisti-
cally significant. Similarly, an increase in the inci-
dence of side effects was observed with increasing
imiquimod concentration; however, few subjects
discontinued the study for reasons related 1o AEs.
Complete clearance was achieved by 34% and
25% of subjects in the imiquimod 3.73% and 2.5%
reatment groups, respectively. This end point may
understate the potential clinical benefir. For exam-
ple, a subject who had 10 ARs at baseline and only
one at FOS would be considered a wweatment failure
with respect to complete clearance criteria, The
reduction in leston countt may be a maore cinjcally
relevant end point to clinicians and patients. At least
half of the subjects had an 809% reduction in lesion
count in the imiquimod 3.75% group and a 67%
reduction in the 2.5% group. in placing these resulss
in context, it should be noted that all lesions in the
freatment field, baseline or new, were counted in
assessing efficacy. Compared with prior phase 111
studies of imiquimad 3% cream, it should be noted
that the current subjects had more baseline Al

--&-- Imiquinod 2.5% median lesion count

---dpee imiguimod 3.75% median lesion ceunt

L.esion Count

0 2 4 6 8 10 i2 14 16 18
Study Week

Fig 4. Median lesion count over time for placebo,
imiquimod 2.5%, and imiquimaod 3.75% groups. For visits
where lesion count was indeterminable, count for subject
was set at above median for this analysis. Mean erythema
scores (not shown) had similar pattern for each treatment
group.

treated, and a larger weatment area in which new
lesions might develop during the course of the study.

During dosing for both weaunent cycles, there
was a transient increase in the median lesion counts
for the imiguimod groups. This increase in lesion
counts s consistent with observations in prior AK
studies of imiquimod, and may be a result of activa-
tion of immune cells surrounding foci of dysplastic
keratinocytes that are nov clinically apparent, e,
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Table IL Summary of safety parameters by
treatment group
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Table 1. Incidence of local skin reaction of severe
intensity by treatment group

Imquimod  Xmiguimod

Intigquimod  Imiquimod

Placebo 2.5% 3,75% Placebo 2.5% 3.75%
Subjects 104 164 162 Subjects 164 164 162
AE, n (%) Severe intensity
Any AE 53(32.3) 82 (50.0) 97 ({59.9) Any LSR 0 68 (41.5) 89 (54.9)
Any treatment- 4(2.4) 441{268) 60 (37.0) Erythema, n (%) 0 (0.0} 46 (28.2) 72(44.7)
related AE Edema, n (%) 0G0} 12(7.4) 21 (13.0}
Any severe grade ¢ 6{3.7) 9 {5.6) Weeping/exudate, 000} 12074 16 (9.9)
AE n (%}
AEs other than ASRs >2% any group Flaking/scaling/dryness, ¢ (0.0} 18 (31.0) 21 (13.0}
Influenza-like iliness 0 6 (3.7) 13 (8.0) n (%)
Headache 1(06) 637 8 (4.9 Scabbing/crusting, G {0.0) 37(227) 56 (34.8)
Sinusitis 5{(3.00 3(1.8 7 (4.3) n (%)
Fatigue 1(0.6) 5(3.0 8 (4.9) Erosion/ulceration, 0 {0.0) 39(23.9) 49(304)
Lymphadenopathy 0 4(2.4) 7 (4.3) n (%)
Upper respiratory 4{25) 424 1 (0.6)
tract infection LSR, Local skin reaction.
Pyrexia 0 1 {0.6) 6 (3.7)
Urinary tract 1(06) 4(24) 2(1.2) peak lesion count during the second treatment cycle
infection might be a result of clearance of some clinically
Cough 202 0 4(23) apparent and subclinical lesions from the prior cycle.
Myalgia 0 0 5(3.1 oo . , Ny e
ASRs, 1 (%) I'he chn.ncai rele\’an_ce of these ohbej\»’atlons is un-
Any ASR 5 (3.0%) 28 (17.1%) 39 (24.1%) known, ie, whether fewer de novo AI}S may develop
ASR >2% any group in the treated area over longer-term follow-ugs.
Application site 1(0.6) 121(7.3) 15 (9.3) Both imiquimod 2.5% and 3.73% creams were
pruritus tolerated when administered using repeated 3-week
Application site pain 0 11 6.7) 15 (9.3) cycles. The incidences of subjects with AEs (treat-
Application site 1{06) 6(3.7) 9{5.6) ment-related, severe AEs), application site reactions,
irritation and severe grade application site reactions appeared
Application: site e 202 530 10 be refated o imiquimod concentration. This dose
blee.dmg 0 refationship was alse observed with respect 1o the
Re;tt T;;;?CZS}QSE /;)erio g o 2 (17.4) 44 (27.2) proportion of subjects requiring a rest period.

AE, Adverse event; ASR, application site reaction.

subclinical lesions. It has been suggested that this
may explain the sustained lesion clearance that has
been observed after reatment with  imiquimod
595.2%%" In the current studies, the peak increase in
lesion counts (cycle 1) was noted to be greater in the
imiquimod 3.75% group than in the 2.5% group.
Although this might be a result of an imbalance in
bascline severity of subclinical disease, it may also he
that greater immune activation results in unmasking
of smaller foci of abnormal cells, Histologic assess-
ments of skin biopsy specimens were not performed
as part of the study, so this remains speculative, The
peak increase for each cycle was ar the end of
treatment for both of the cycles, with decreases o
below baseline 3 to 4 weeks after treatment,
However, the median AK counts were lowest at the
last visit, suggesting that evaluation of clearance
should be performed at least 4 weeks, and preferably
8 weeks, after completion of therapy. The lower

Imiquimod  concentration  has  previously  been
shown 1o affect hoth safety and efficacy in studies
of external genital warts,* but has not been previ-
ously evaluated with respect to treatment of AKs.
Qualitatively, the AEs were mostly consistent with
those reported previously with eatment of AKs and
other cutaneous conditions with imiguimod 5%
cream. Although transient decreases in hematologic
paraimeters have been reported in treating AKs with
imiquimod,'*"7 the AE of pancytopenia reported
as probably refated was more likely related to a pre-
existing non-Hodgkin lymphoma given the natural
history of the matignancy, the bone-marrow involve-
ment, and the episodes of pancytopenia hefore the
study. Although not all of the events were considered
treatment related by the investigator, it was noted in
these studies that there was an increase in the
incidence of subjects with influenza-like iliness in
the imiquimod 3.75% group (8%) compared with the
placebo group (0%). Adverse events of influenza-
like iliness have also been previously reported with
imiquimod treatment, and have been proposed to be
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possibly related to release into the circulation of
cytokines induced locally at the application site,
After topical administration, serum concentrations of
imiquimeod typically de not reach high-enough levels
to activate immune cells in the blood to produce
cytokines.

In spite of these dose-related side effects, there were
few discontinuations overall related to these events.
This contrasts with the at least 30% subject discontin-
uation rate observed with application of imiquimod
5% cream. $X/wk or daily to AKs for 8 weeks.!” Other
studies of imiquimod 5% cream have shown that when
concentration and dosing duration are fixed, variations
in dosing frequency can have marked effects on safety
and efficacy **%* Therefore, lowering the imiquimod
concentration, using short cycle durations, and incor-
porating the no-treatment intesval likely significantly
improved the tolerability of daily dosing as evidenced
by these studies. Although tolerability appears sensi-
tive to concentration, as a discernable difference was
still observable between the imiquimod 2.5% and 3.5%
creams, it also appears sensitive to cycle duration.
Although not evaluated within these same studies, in a
pair of similar studies conducted in parallel using a 2-
week on/off/on regimen, both the imiquimod 2.5%
and 3.5% creams appeared better tolerated than in
these studies."® Surprisingly, efficacy did notappearto
be increased in these studies using 3-weelk cycles as
compared with the efficacy observed in the studies
using 2-week cycles,

The mechanism of action of imiquimod contrib-
uted to one of the stdy limitations. By stimulating
the immune response, imiquimod treatment can lead
to visible effects in the treaument field in many of the
subjects, eg, erythema, which correlate with the
dosing cycles. This pharmacologic response may
have biased investigator assessments and subject
reporting curing the study. Although the studies
were designed to limit bias using a double-blind
study design with a placebo cream, this type of bias is
inherent in studies with an obvious pharmacody-
namic response. However, the conclusions drawn
between the two imiquimod arms were less likely to
be affected by this imitation.

In conclusion, imiquimod 2.5% and 3.75% creams
were both superior to placebo cream in clearing
AK lesions of the fuli face and balding scalp.
Although imiquimod 3.75% cream vielded slightly
greater efficacy along with a greater incidence of side
effects than imiquimod 2.5%, both creams were
adequately tolerated when applied daily using a
3-week on/off/on weatment regimen,
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