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imiquimod for 6 weeks had high initial and 5-year
sustained clearance rates.
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onmelanoma skin cancers are the most fre-

quently occurring malignancies in the white

population, with basalcell carcinomas (BCCs)
representing approximately 80% of cases.!” The
male age-standardized incidence rates for BCC
have been reported to range from 159 to 407, 46
to 128, and 145 to 2055 cases per 100,000 for the
United States, Europe, and Australia, respectively;
rates reported for females were approximately
10% to 50% lower.> Exposure to UV radiation
is considered a causative factor for developing
BCCs, resulting in formation of pyrimidine dimers
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and abnormalities in protein p53 function; dis-
turbing the patched sonic hedgehog pathway; and
inducing local and systemic immunosuppression.*®
Basal cell carcinomas seldom metastasize or cause
death, but they can cause morbidity through local
invasion. Therefore, treatment is warranted, pref-
erably eradicating the tumor in a cosmetically
acceptable manner.”” Treatment methods vary
among countries, but surgical excision and electro-
desiccation with curettage generally are the more
commonly used treatments. Alternatives include
imiquimod, cryotherapy, photodynamic therapy,
Mohs micrographic surgery, and radiation therapy,
with the latter two typically used in more compli-
cated tumors.™

Imiquimod is a toll-like receptor 7 agonist
that is approved by the US Food and Drug
Administration (FDA) in a cream formulation with
a 5% concentration for superficial BCC (sBCC) in
immunocompetent adults; it also is approved for
use in Europe, Canada, and
receptors recognize pathoge
patterns, resulting in activati

of imiquimod results in local
and other cytokines as well as influx of immune
cells such as natural killer cells and T lympho-
vehicle-controlled phase 3 studies of
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e rate i
sttrea
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7 times per week dosing.!>!

The ultimate goal of sSBCC treatment is to have
initial clearance of the tumor with an adequate
cosmetic outcome as well as no recurrence in the
future. Thus long-term follow-up is required to eval-
uate for sustained tumor clearance. The vehicle-
controlled studies of imiquimod for the treatment
of BCC included evaluation of histologic clear-
ance, which required excision of the tumor site
after treatment.'*® As a result, assessment for
subsequent recurrences after successful treatment
with imiquimod was not possible. This prospective
clinical study was specifically designed to evaluate
the long-term efficacy of imiquimod cream 5% as
treatment of sSBCC when applied once daily 7 times
per week for 6 weeks. Efficacy was determined by
evaluating clinical clearance of a target tumor
12 weeks following treatment and monitoring
for recurrences during a 5-year follow-up period.
The initial clearance rate and interim 2-year
follow-up results from this study have been reported
elsewhere!'¥; herein we report the final 5-year
follow-up results.
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Materials and Methods

The study methods have been previously described.!*
This prospective, multicenter, phase 3, open-label
study was conducted in Australia (13 centers) and
New Zealand (5 centers). Study protocol, informed
consent, and recruitment materials were approved
by independent ethics committees as per applicable
national and local requirements. Written informed
consent was obtained from each participant. Partici-
pants were 18 years or older with 1 primary (ie, not
previously treated) biopsy-confirmed sBCC located
on the limbs, trunk, neck, or head with a minimum
area of 0.5 cm? and a maximum diameter of 2.0 cm.
The study design included 3 phases: a 6-week treat-
ment period, a 12-week posttreatment period, and a
60-month long-term follow-up period. Participants
self-applied sufficient imiquimod cream 5% to cover
the target tumor once daily 7 times per week for
6 weeks. Initial clearance of the target tumor was
clinically assessed by the investigator at 12 weeks
ipants who had initial clearance
the propertion of participants with no
de BCC at the target tumor site
posttreatment visit) then entered
p period with assessments at
months 3, 6, 12, 24, 36, 48, and 60 after the 12-week
posttreatment visit. During the long-term follow-up
nts were evaluated for clinical recur-

the 12-week posttreatment visit and remained clini-
cally clear at each time point during the long-term
follow-up period. A protocol amendment allowed
for biopsy of a clinically diagnosed recurrence of
the target tumor. In response to a request from the
FDA, the planned analyses were amended to include
calculation of the sustained clearance rates using
the life-table method in addition to the originally
planned Kaplan-Meier method, as well as an overall
estimate of treatment success, which was calculated
by multiplying the initial clearance rate by the sus-
tained clearance rate at each time point during the
long-term follow-up period.

Results

Study Population and Disposition—Interim data from
the study, including participant demographics, treat-
ment safety, initial clearance, and sustained clear-
ance rates up to 24 months, have been previously
reported.'* The first participant was enrolled on
March 27, 2001, and the last participant com-
pleted the 60-month long-term follow-up visit on
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Figure 1. Mean local skin reaction scores (0=none; 1=mild; 2=moderate; 3=severe) during the treatment period,
posttreatment period, and long- term follow-up period. The study month displayed is relative to the 12-week post-

treatment visit (month 0), as this vi
The months displayed before m
determining initial tumor clearan

April 20, 2007. Of 241 individuals screened, 169
entered the treatment period, 168 entered the

ent period, 157 en ed the long-term
d and 119 comp
al asse

study

-week| pos
Oof 1
entered the long-term follow-up perlod 20 had a
clinical recurrence of their target sSBCC, occurring
within the first 24 months for 14 participants. On
biopsy, 16 of the clinical recurrences were con-
firmed as sBCC, 1 was not, and 3 were not biopsied.
The estimates for sustained clearance were nearly
identical at the follow-up visits by the life-table and
Kaplan-Meier methods, except at the 60-month
visit when the sustained clearance rate was 85.4%
(95% confidence interval [CI], 79.3%-91.6%) and
86.7% (95% CI, 81.2%-92.1%), respectively. For
all participants enrolled in the study (N=169),
the 60-month overall estimate of treatment success
(achieving initial clearance and remaining clear)
was 80.4% (95% CI, 74.4%-86.4%)(Table).

Safety—During the study, 23 participants
reported serious AEs; 5 participants died. All seri-
ous AEs were considered by the investigators as
being probably not related or not related to the
study drug. During the treatment, posttreatment,
and long-term follow-up periods, 2, 1, and 8 partic-
ipants discontinued, respectively, for LSRs or AEs.
Application site reactions were the AEs reported by

he ginni fo
e tre

0 evaluate sustained clearance.
ment and 12 weeks prior to

the most participants. Most LSRs occurred mainly
during the treatment period and were almost

lved by the 12-week posttreatment
hema, which was almost com-

olve by @1\

to hypopigmentation (P<<.00
rank test, 2-tailed), while scores improved for skin
surface abnormalities (rough/dry/scaly) (P<<.0001)
and hyperpigmentation (P=.0041). Although 50%
of participants (60/120 with SQA data) had an
increase in hypopigmentation score compared to
baseline, most had an increase of only one grade.
Of the participants, 43%, 99%, 83%, 98%, 85%,
and 88% had no hypopigmentation, hyperpig-
mentation, scarring, skin surface abnormalities,
mottled/irregular pigmentation, or atrophy at the
target site, respectively. Figure 2 depicts the tumor
site of a representative participant at initiation,
during treatment, at the 12-week posttreatment
visit, and at month 60.

Comment

In this open-label study of low-risk sBCC treated
with imiquimod once daily 7 times per week for
6 weeks, the initial clinical clearance rate was
94.1% (intention to treat), which was slightly higher
than the composite clearance rates (73%—77%) or
histologic clearance rates (79%-88%) reported in
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vehicle-controlled studies'>" but comparable to the
clinical clearance rate (90%) in a similar open-label,
long-term, follow-up study with application once
daily 5 times per week for 6 weeks, the FDA -approved
dosing regimen."” Three of 10 participants were
counted as initial treatment failures because they were
lost to follow-up. Among participants who achieved
initial clearance, a high proportion remained clear
of tumor at the 60-month visit, with estimated
sustained clearance rates of 85.4% and 86.7% by
life-table and Kaplan-Meier methods, respectively.
These estimates were almost identical to those
reported in the study with 5 times per week dosing,
which were 87% and 85%, respectively.'® In this
study, the majority of recurrences (70%) occurred
at or before the 24-month follow-up visit, while in
the study with 5 times per week dosing, the major-
ity of recurrences occurred before the 12-month
visit.!® The differences observed may be a conse-
quence of the small number of recurrences and
the study visit intervals, but overall the timing is
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consistent with prior observations reported with
other treatment modalities.!”

Direct comparative data of imiquimod versus
other treatment modalities from prospective clini-
cal studies in the treatment of sBCCs are currently
lacking. Comparisons with the published literature
are limited in that reported rates frequently reflect
retrospective rather than prospective experience,
represent the treatment experience of a single
institution, involve multiple or different BCC sub-
types, and utilize different methodologies for calcu-
lating rates. Surgical excision generally is regarded
as the standard therapy for BCC. Acknowledging
the difference between clinical versus histologic
assessments, the initial clearance rates after treat-
ment of sSBCC with imiquimod are comparable to
conventional surgery. Incomplete excision rates,
mostly based on retrospective data, have been
reported to range from 5% to 25%; a rate of 11%
was reported based on prospective experience with
1241 tumors at a single institution.'® Some of these
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cases of incomplete excision may subsequently
clear without further treatment or have no residual
tumor detected on reexcision, but reexcision gener-
ally is recommended in such cases.”” Some of the
variation in incomplete excision rates may reflect
the size of predetermined surgical margins utilized;
the probability of tumor-positive margins after
excision of a BCC up to 10 mm in diameter has
been reported to be as high as 30% with a margin of
2 mm, 16% with a margin of 3 mm, and 5% with a
margin of 5 mm.!” The larger surgical defect associ-
ated with increased margins may, however, result in
less satisfactory cosmetic outcome for the patient.
The 5-year sustained clearance rates after treat-
ment of sBCC with imiquimod appear somewhat
lower than those reported for conventional surgery.
In a literature review, Rowe et al'” reported 5-year
recurrence rates of 10% by the life-table method.
Subsequent to that review, 5-year recurrence rates
of 5% and 1.7% for patients treated with surgi-
cal excision were reported bySi 20
and Werlinger et al,’! resp
should be noted that the ref

et al'” had recurrence rates

reported retrospective experience from single set-
tings (a skin cancer unit) and a private practice

imited data on sB ences from

d, clin es
e

herapies. et

5-year p O
treated with photodynamic therapy using topical
methyl aminolevulinate (up to 3 sessions) versus
cryotherapy (up to 2 sessions of 2 freeze-thaw
cycles). Initial tumor clearance rates for photody-
namic therapy and cryotherapy after the last treat-
ment were 87.7% (100/114) and 88.6% (93/105),
respectively, and 5-year recurrence rates were 22%
and 20%, respectively.”” While one cannot simply
subtract recurrence rates from 100% to obtain sus-
tained clearance rates (or vice versa), the reported
rates are comparable to those observed in our study.
Our study also did not include a comparison to sur-
gical excision; a study of recurrences of sBCC after
treatment with imiquimod versus surgical excision
is ongoing in the United Kingdom.?

The study reported herein and the study reported
by Gollnick et al'® represent the experience from
multicenter prospective clinical studies. Other
factors besides anticipated initial and sustained
clearance rates influence the selection of treatment
of BCC, including patient health, primary versus
recurrent tumor, histologic tumor subtype, tumor
size and location, reliability of patient compliance

Therapeutics for the Clinician

and follow-up, and even patient concerns regard-
ing cosmetic outcomes. With respect to changes in
SQA parameters, the improvement in skin surface
abnormalities and slight worsening of hypopigmen-
tation scores could be explained by skin remodeling
related in part to tumor resolution but also postin-
flammatory changes. The “younger” skin with less
pigmentation appears hypopigmented relative to
the background of more darkly pigmented sur-
rounding skin with prior chronic photodamage.
The increase in hypopigmentation score, which
is determined by investigator scoring, may not be
relevant to the participant; for example, 22.2% of
participants had an increase in hypopigmentation
score at 12 weeks posttreatment, but no partici-
pants reported hypopigmentation as an AE during
treatment or at the 12-week posttreatment visit.
Opverall, at the 60-month follow-up, cosmetic out-
come appeared to be very good as reflected by more
than 80% of participants without hyperpigmenta-

i agsing, skimysurface abnormalities, mottled/
irregular| pigmentation, or atrophy at the former
target tumor investigator assessment.

clusion

While surgical excision remains the standard for the
treatment of high-risk BCC, imiquimod represents
ternative for low-risk tumors with
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lik thank
the other investigators in this study: Cole,
MBBS, MPH, FACD, Australia; Eileen Collins,
MBBS, FACD, Australia; Anne Davis, MBBS, BSc
(Med), FRACP, New Zealand; Michael Freeman,
MBBS, FACD, Australia; Mark Gray, MB, FRCPC,
FRCPA, New Zealand; Anne Howard, MBBS,
FACD, FRACP, Australia; Ken Macdonald, MB ChB,
FRACP, FRCP, New Zealand; Gillian Marshman,
MBBS, FACD, Australia; Cornelius ]. Meehan,
MBBS, FRACP, FACD, Australia; Brian Reid, MB,
MRCP, Australia; David Scollay, MB ChB, FRACP,
New Zealand; Greg Siller, MBBS, FACD, Australia;
Warren Weightman, MBBS,FRACP,FACD, Australia;
John Wishart, MB ChB, FRACP, New Zealand;
and Glenda Wood, MBBS, FACD, Australia. We
also thank Mary L. Owens, MD, Cottage Grove,
Minnesota, and Mark Amies, MD, Australia, for
medical monitoring, and Patti Stampone, MS,
St. Paul, Minnesota, for statistical analyses.

REFERENCES

1. Preston DS, Stern RS. Nonmelanoma cancers of the skin.

N Engl ] Med. 1992;327:1649-1662.

VOLUME 85, JUNE 2010 323

Copyright Cutis 2010. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.



- cs | ~linici

10.

11.

12.

13.

Roewert-Huber ], Lange-Asschenfeldt B, Stockfleth E, 14.

et al. Epidemiology and aetiology of basal cell carcinoma.
Br ] Dermatol. 2007;157:47-51.

Diepgen TL, Mahler V. The epidemiology of skin cancer.
Br ] Dermatol. 2002;146(suppl 61):1-6.

Tilli CM, Van Steensel MA, Krekels GA, et al. Molecular ~ 15.

aetiology and pathogenesis of basal cell carcinoma. Br |
Dermatol. 2005;152:1108-1124.

Boukamp P. Non-melanoma skin cancer: what drives
tumor development and progression? Carcinogenesis.

2005;26:1657-1667. 16.

Schwarz A, Schwarz T. Molecular determinants of UV-
induced immunosuppression. Exp Dermatol. 2002;11
(suppl 1):9-12.

Bowers B, Sasset-Seguin N, Colver G, et al; on behalf

of the European Dermatology Forum. Guidelines for the  17.

management of basal cell carcinoma. 2004/2008. http:
//www.euroderm.org/. Accessed May 17, 2010.
Telfer NR, Colver GB, Morton CA; British Association of

Dermatologists. Guidelines for the management of basal  18.

cell carcinoma. Br ] Dermatol. 20!

Cancer Council Australia
Network, Sydney. Basal cell
carcinoma (and related lesi
management in Australia. Nov

.cancer.org.au/File/BasalcellcarcinomaSquamouscell ~ 20.

carcinomaGuideNov2008Final.pdf. Accessed

{edzhitov R. Toll-like inki 1.

@
om.

2003;29:1027-1034.

Geisse ], Caro I, Lindholm J, et al. Imiquimod 5%  22.

cream for the treatment of superficial basal cell carci-
noma: results from two phase I, randomized, vehicle-
controlled studies. ] Am Acad Dermatol. 2004;50:722-733.
Schulze HJ, Cribier B, Requena L, et al. Imiquimod 5%

cream for the treatment of superficial basal cell carcinoma: ~ 23.

results from a randomized vehicle-controlled phase I1I study
in Europe. Br ] Dermatol. 2005;152:939-947.

324 CUTIS®

Copyright Cutis 2010. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

Quirk C, Gebauer K, Owens M, et al. Two-year interim
results from a 5-year study evaluating clinical recur-
rence of superficial basal cell carcinoma after treatment
with imiquimod 5% cream daily for 6 weeks. Australas |
Dermatol. 2006;47:258-265.

Gollnick H, Barona CG, Frank RG, et al. Recurrence
rate of superficial basal cell carcinoma following success-
ful treatment with imiquimod 5% cream: interim 2-year
results from an ongoing 5-year follow-up study in Europe.
Eur ] Dermatol. 2005;15:374-381.

Gollnick H, Barona CG, Frank RG, et al. Recurrence
rate of superficial basal cell carcinoma following treat-
ment with imiquimod 5% cream: conclusion of a 5-year
long-term follow-up study in Europe. Ewr ] Dermatol.
2008;18:677-682.

Rowe DE, Carroll R], Day CL Jr. Long-term recurrence
rates in previously untreated (primary) basal cell carci-
noma: implications for patient follow-up. ] Dermatol Surg
Oncol. 1989;15:315-328.

Su SY, Giorlando F Ek EW, et al. Incomplete exci-
i bas arcinoma: a prospective trial. Plast
0:1240-1248.

K. Prediction of subclinical tumor
11 carcinoma. ] Dermatol Surg Oncol.

Silverman MK, Kopf AW, Bart RS, et al. Recurrence
rates of treated basal cell carcinomas. part 3: surgical

rmatol Surg Oncol. 1992;18:471-476.

2002;28:1138-1142.
Basset-Seguin N, Ibbotson SH, Emtestam
cal methyl aminolaevulinate photodynamic therapy
versus cryotherapy for superficial basal cell carci-
noma: a 5 year randomized trial. Eur J Dermatol. 2008;
18:547-553.

Topical imiquimod compared with surgery in treating
patients with basal cell skin cancer. NCT00066872. http:
//www.clinicaltrials.gov/. Accessed May 17, 2010.





