A
75 %\ |
13 K |
e

META-ANALYSIS

Imiquimod 2.5% and 3.75%
Cream for the Treatment of
Photodamage: A Meta-analysis
of Efficacy and Tolerability in 969
Randomized Patients

ABSTRACT

Background: Ad-hoc reports within clinical
studies of imiquimod for the treatment of actinic
keratosis (AK) have suggested the drug can
improve both skin texture and overall signs of
photodamage. Objective: We sought to assess the
efficacy and tolerability of imiquimod 3.75% and
2.5% cream for the treatment of photodamage

in patients with AK of the full face or balding
scalp. Methods: A meta-analysis of four identical
multicenter, randomized, double-blind, vehicle-
controlled studies was conducted. The studies
included a total of 969 adult subjects (aged 33-91
years) with 5 to 20 visible lesions or palpable AKs
in an area exceeding 25cm? on either the face

or balding scalp. Patients were randomized to
imiquimod 3.75%, imiquimod 2.5%, or vehicle
cream (1:1:1). Up to two packets (250mg each)
were applied per dose once daily for two two-week
treatment cycles, separated by a two-week no-
treatment interval. Photodamage improvement
was assessed at study end based on subjects’
baseline assessments using a seven-point scale.
Local skin reactions were recorded throughout
the study. Results: Combined Investigator’s
Global Integrated Photodamage (IGIP) score was
“significantly” or “much” improved in 57.6 percent
(n=175) of patients treated with imiquimod 2.5%
cream and in 69.6 percent (n=208) of patients
treated with imiquimod 3.75% cream versus in
25.7 percent (n=76) of patients treated with the
vehicle. Mean |GIP scores at end of study were
1.67,1.98, and 0.73, respectively (both actives
P<0.0001 versus vehicle). Conclusion: Both
imiquimod 2.5% and 3.75% creams showed a
positive effect on photodamage when compared
with the vehicle cream.
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Photodamage of the skin occurs as a
consequence of chronic or repeated exposure to
sunlight. It is characterized by increased tactile
roughness; dyspigmentation; sallowness; laxity;
deep, coarse wrinkles; and telangiectasia.'
Histological changes include increased
epidermal thickness or pronounced epidermal
atrophy, increased melanogenesis, progressive
degeneration and disorganization of dermal
collagen and fibrillin, and the deposition of
abnormal elastic tissue.?

Wrinkles and telangiectasia are associated
with increased risks of actinic keratosis (AK)
and nonmelanoma skin cancer. As a result, it
is recommended that individuals exhibiting
substantial photoaging should be examined
periodically for AK and skin cancers.?

Topical imiquimod is well-established in many
clinical trials as a therapy for the eradication of
AKs.*? However, there exists only limited evidence
demonstrating the use of topical imiquimod as an
antiaging treatment because its impact on treating
photodamage has not been formally studied.

An open-label study of daily application of 5%
imiquimod for three months indicated its potential
use as an antiaging treatment in chronically sun
damaged skin associated with lentigo maligna
in 26 patients." Following daily application for
three months, there was a significant increase in
dermal fibroplasia, an associated reduction in solar
elastosis, and a restoration of normal epidermal
thickness.

In addition, topical 5% imiquimod treatment
of chronically sun-exposed and eventually
photodamaged skin without overt clinical signs
for AK has been shown to detect and potentially
clear early (subclinical) lesions before they can
be clinically diagnosed as AK." Another small,
open-label study of 10 women with moderate
signs of facial photodamage demonstrated that
imiquimod 5% applied once daily for five days
a week for five weeks completely corrected
epidermal atrophic dysplasia, with an associated
marked improvement in physical appearance.”

Lower concentrations of imiquimod have been
developed to be used in short-term cycle therapy
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TABLE 1. Overall comparison of patient demographics across four studies in 969 patients treated with imiquimod 3.75%, imiquimod 2.5%, or vehicle (ITT population, pooled data)

DEMOGRAPHIC

STUDY 0702 (N=242) STUDY 0703 (N=240) STUDY 0704 (N=237)

STUDY 0705 (N=250)

AGE (mean = standard deviation) 63.7£10.1 64.4+10.4 65.1£9.9 64.9+10.4

Male 198 (81.8) 188(78.3) 191 (80.6) 198(79.2)
SEX, n (%)

Female 44(18.2) 52(21.7) 46 (19.4) 52(20.8)

White 242 (100.0) 237 (98.8) 236 (99.6) 250(100.0)
RACE, n (%)

Other 0(0) 3(13) 1(0.4) 0(0)

| 20(8.3) 30(12.5) 50 (21.1) 35(14.0)

Il 103 (42.6) 94(39.2) 91(38.4) 114 (45.6)
ET;?ATRKKSMNTYPE Ml 77 (31.8) 78(32.5) 72(30.4) 77 (30.8)

I\ 37(15.3) 32(13.3) 21(8.9) 20(8.0)

) 5(2.1) 6(2.5) 3(13) 4(1.6)
LOCATION OF TREATMENT ~ Face 187 (77.3) 177 (73.8) 170 (71.7) 175 (70.0)
AREA, n (%) Balding scalp 55(22.7) 67(28.3) 67(28.3) 75 (30.0)

ITT: intent-to-treat

and expanded treatment areas. The objective

of our study was to assess the efficacy and
tolerability of imiquimod 3.75% and 2.5% cream
in treating photodamage through a meta-analysis
of four previously performed, large-scale studies
of patients being treated for AK of the full face or
balding scalp.

METHODS
A meta-analysis was conducted of four identical
multicenter, randomized, double-blind, vehicle-
controlled studies. These studies involved a total of
969 adult subjects (aged 33-91 years) with 5 to 20
visible or palpable AKs with an area smaller than
25cm? on either the face or balding scalp. Patients
were randomized (1:1:1) to self-treatment with
imiquimod 3.75%, imiquimod 2.5%, or vehicle
creams once daily (i.e., two two-week treatment
cycles separated by a two-week no-treatment
interval), with a follow-up period of eight weeks.
For each study, the site investigators selected
the treatment area (either the entire face or
the entire balding scalp, but not both). Patients
applied a thin layer of cream to the treatment
area (up to two packets, or 500mg of product,
per application), avoiding the periocular areas,
lips, and nares. The study medication was applied
prior to normal sleeping hours and removed
approximately eight hours later with mild soap
and water. The ears were excluded from hoth
assessment and treatment. Rest periods from
daily treatment were instituted by the investigator
as needed to manage local skin reactions (LSRs)
or application site reactions, with resumption of

treatment upon adequate resolution. LSRs were a
defined set of local adverse events (AEs), including
erythema, edema, weeping/exudate, flaking/
scaling/dryness, scabbing/crusting, and erosion/
ulceration that were assessed independently of
other AEs.

At the end-of-study (EQS) visit at Week 14,
eight weeks after the final treatment cycle, the
site investigator completed an overall assessment
of each patient’s photodamage in the treatment
area (including an integrated assessment
of fine wrinkling, coarse wrinkling, mottled
pigmentation, roughness, sallowness, skin laxity,
and telangiectasias) by comparing the change
in Investigator’s Global Integrated Photodamage
(IGIP) score from baseline (i.e., the patient’s
appearance at baseline visit) to that at Week 14
using a seven-point scale (where -3=significantly
worse than baseline and +3=significantly
improved from baseline). Mean scores were
calculated and p-values assessed using the Mann—
Whitney U test. As the IGIP score was recorded at
EQS, patients lost to follow-up were not included.
The IGIP score was a tertiary endpoint with no
formal baseline assessment.

In addition to assessing impact of imiquimod
on photodamage, investigators assessed LSRs at
each visit, using a four-point scale (0=none and
3=severe).

RESULTS

Overall, 969 patients were enrolled in the four
chosen studies. Pooled and individual results
from two of these studies have been previously
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published, primarily focusing on efficacy and
tolerability in treating AK lesions.*”

Patient demographics were very similar for all
four studies across the three treatment regimens
(Table 1). Patients (mean age: 63.0-66.4 years)
were predominantly male (80.0%) and Caucasian
(99.6%). The majority had Fitzpatrick Skin Types
1(13.9%), I (41.4%), or Il (31.3%). The face was
treated in 73.2 percent (n=709) of patients, while
the scalp was treated in 26.8 percent (n=260).

The mean IGIP scores were 1.67,1.98, and 0.73
forimiquimod 2.5%, imiquimod 3.75%, and the
vehicle, respectively (actives both P<0.0001 versus
vehicle; Table 2). Of the total number of patients,
44.1 percent (n=132) treated with imiquimod
3.75% were significantly improved (score=3) as
compared with 31.9 percent (n=97) treated with
imiquimod 2.5% and only 9.5 percent (n=28)
treated with the vehicle. Only five patients treated
with imiquimod 3.75% (1.7%) were adjudged
to have worse photodamage at EQS, versus six
patients treated with imiquimod 2.5% (2.0%) and
21 treated with the vehicle (7.1%).

LSRs were observed in almost all of the patients
during treatment and pooled results reported
across the four studies (Table 3). There was a
greater incidence of patients experiencing LSRs
and in particular severe LSRs with increasing
imiquimod concentration. Erythema was the LSR
reported with the greatest frequency; specifically,
it was noted in 97.2 percent and 97.5 percent
of patients in the 2.5% imiquimod and 3.75%
imiquimod treatment groups, respectively,
compared with 85.0 percent of patients in the




1GIP SCORE

IGIP: Investigator’s Global Integrated Photodamage; ITT: Intent-to-treat

TABLE 3. Frequency distribution of most intense postbaseline local skin reactions in treatment area (ITT population, pooled data)

2=Much improved
1=Slightly improved
0=No Change
-1=Slightly worse

-2=Much worse

3=Significantly improved

-3=Significantly worse

Mean score (p-value versus vehicle)

132 (44.1%)
76 (25.4%)
51(17.1%)
35(11.7%)
4(1.3%)
0. (0.0%)
1(0.3%)

1.98 (< 0.0001)

TABLE 2. Summary of 1GIP score from four studies of 969 patients treated with imiquimod 3.75%, imiquimod 2.5%, or vehicle (ITT population, pooled data)

IMIQUIMOD 2.5% CREAM (n=304) IMIQUIMOD 3.75% CREAM (n=299) VEHICLE (n=296)

28(.95%)
48 (16.2%)
58(19.6%)
141 (47.6%)

19 (6.4%)

2(0.7%)

0.(0.0%)

0.73

REACTION IMIQUIMOD 3.75% CREAM (n=320) | VEHICLE (n=321)
0=None 9(2.8%) 8(2.5%) 48 (14.9%)
1=Faint to mild redness 67 (20.7%) 41(12.8%) 198 (61.7%)
ERYTHEMA 2=Moderate redness 178 (55.1%) 159 (49.7%) 75 (23.4%)
3=Intense redness 69 (21.4%) 112 (35.0%) 0(0%)
>0 (any reaction) 314(97.2%) 312 (97.5%) 273 (85.0%)
0=None 102 (31.6%) 76 (23.8%) 254(79.1%)
:nzmgfk‘)’:ib'e/ barely palpable swelling/ 116 (35.9%) 117 (36.6%) 62(19.3%)
EDENA 2=Easily palpable swelling/induration 87 (26.9%) 97 (30.3%) 5(1.6%)
3=Gross swelling/induration 18 (5.6%) 30 (9.4%) 0(0.0%)
>0 (any reaction) 221 (68.4%) 244 (76.3%) 67 (20.9%)
0=None 169 (52.3%) 129 (40.3%) 301(93.8%)
1=Minimal exudate 90 (27.9%) 114 (35.6%) 20 (6.2%)
LLEdL 2=Moderate exudate 50 (15.5%) 52(16.3%) 0(0.0%)
EXUDATE
3=Heavy exudate 14 (4.3%) 25 (7.8%) 0(0.0%)
>0 (any reaction) 154 (47.7%) 191 (59.7%) 20 (6.2%)
0=None 27 (8.4%) 16 (5.0%) 54(16.8%)
FLAKING/ 1=Mild dryness/flaking 44 (44.6%) 132 (41.3%) 196 (61.1%)
SCALING/ 2=Moderate dryness/flaking 127 (39.3%) 138 (43.1%) 59 (18.4%)
DRYNESS 3=Severe dryness/flaking 25 (7.7%) 34(10.6%) 2(0.6%)
>0 (any reaction) 296 (91.6%) 304 (95.0%) 203 (63.2%)
0=None 37(11.5%) 18 (5.6%) 183 (57.0%)
1=Crusting 103 (31.9%) 81(25.3%) 125 (38.9%)
zéﬁzﬂl’:é/ 2=Serious scab 131 (40.6%) 143 (44.7%) 13 (4.0%)
3=Eschar 52(16.1%) 78 (24.4%) 0(0.0%)
>0 (any reaction) 286 (88.5%) 302 (94.4%) 138 (43.0%)
0=None 120 (37.2%) 93(29.1%) 294 (91.6%)
EROSION/ 1=Erosion 149 (46.1%) 161(50.3%) 27 (8.4%)
ULCERATION 2=Ulceration 54 (16.7%) 66 (20.6%) 0(0.0%)
>0 (any reaction) 203 (62.8%) 227 (70.9%) 27 (8.4%)

IGIP: Investigator’s Global Integrated Photodamage; ITT: Intent-to-treat
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vehicle group. The incidence of severe erythema
(intense redness) appeared to be dose-dependent,
reported in 21.4, 35.0,and 0.0 percent of patients
in the three groups, respectively. The mean
erythema score increased during each treatment
cycle and then decreased to below baseline during
the follow-up period for both imiquimod groups.
The LSRs largely did resolve, as shown by the mean
LSR sum score, which returned to baseline levels
by the end of the study.

DISCUSSION

To date, there have been ad-hoc reports that
imiquimod can improve skin texture and signs of
photodamage, although published clinical data
are limited to being sourced from several small,
open-label studies. The effects of imiquimod
appear to be confined to the epidermis, with
improvements in epidermal dysplasia resulting in
amarked improvement in the physical appearance
of photodamaged skin due to increased hydration
and removal of the dry, scaly skin surface.™
Imiquimod 5% cream has also been shown to
reverse epidermal dysplasia in immunosuppressed
renal transplant patients, with a corresponding
improvement in skin quality.”

By pooling data from four identical double-
blind, placebo-controlled studies that considered
imiquimod 2.5% and 3.75%, we were also able
to show a positive effect on photodamage. There
was a statistically significant and dose-related
effect on IGIP score as compared with using the
vehicle, with 87 percent of patients demonstrating
an overall improvement with the administration
of imiquimod 3.75%. The incidence of LSRs was
also dose-related, although treatment was well
tolerated, even in patients with the most severe
reactions, with local AEs resolving following
treatment cessation.*"'** It was not clear as to
whether LSRs were observed solely at the sites
of AK or with similar frequency and severity in
treated skin between visible sites of AK.

Importantly, the treatment of photodamage
with imiquimod not only provides a cosmetic
benefit but also represents a management
strategy to prevent cutaneous nonmelanoma
carcinoma. Imiquimod has been shown to detect
and potentially clear subclinical lesions before
they can be visually recognized as AK, which is an
important step in initiating a program to prevent
cutaneous tumors."

Limitations. Notably, there are limitations
in our investigation. Photodamage was a
tertiary endpoint of the four studies, and

investigator assessments were made at eight
weeks posttreatment without obvious baseline
comparison. In addition, the only assessment
made (IGIP) is a composite of a number of aspects
of photodamage, including fine wrinkling, coarse
wrinkling, mottled pigmentation, roughness,
sallowness, skin laxity, and telangiectasias. It is
therefore not known which specific aspects of
photodamage benefited the most from the use of
imiquimod.

As far as we know, this is the first study to
consider the use of lower concentrations of
imiquimod (2.75% and 3.75%) in photodamage,
with a dosing regimen primarily designed to treat
AKs. It is possible that a longer treatment period
(e.g., between 3 and 6 months) is required to
elucidate optimal clinical and histologic benefits.

CONCLUSION

In a meta-analysis of four well-controlled Phase
Il studies, both imiquimod 2.5% and 3.75%
creams showed a positive effect on photodamage
when compared with a vehicle cream. This finding
warrants further study to determine which
aspects of photodamage benefit the most from
administration and what the optimal dosing
regimen(s) might be.
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