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BACKGROUND Imiquimod 5% topical cream is approved for treatment of superficial basal cell carcinoma
(BCC). Data on the long-term efficacy and usage in other BCC subtypes are scarce.

OBJECTIVE Evaluation of long-term safety and efficacy of topical imiquimod treatment in various BCC
subtypes and locations, with individualized treatment duration.

MATERIALS ANDMETHODS Histopathologically confirmed BCCs treated solely with topical imiquimod were
identified retrospectively and included in this study. Clinical and histopathologic tumor clearances were the
primary end point. After treatment was concluded, patients were examined every 3 to 6 months.

RESULTS In total, 24 BCC samples from 22 patients (F:M = 9:13; mean age: 73.5 years, SD: 10.767) were
evaluated. The majority of the lesions were located in the head and neck area (83%). Mean treatment duration
until complete clearance was 15.7 6 6.9 weeks (6–28 weeks). Imiquimod was discontinued in 3 lesions, due to
either clinically or histopathologically insufficient response. During follow-up, 2 lesions recurred, at 42 and 50
months after treatment. During a mean follow-up time of 72.7 (SD = 9) months, 79.1% of the lesions were cured
without local recurrence.

CONCLUSION Although imiquimod is only approved for superficial BCC, treatment success was high among
the study patients with various histological subtypes, with good long-term cosmetic results.

The authors have indicated no significant interest with commercial supporters.

Basal cell carcinoma (BCC) is the most frequent
malignant tumor among human populations

worldwide, and its incidence has been increasing over
the last decade. Basal cell carcinoma tends to grow
slowly, it rarely metastasizes, and it has a very low
mortality rate. However, there are several histologic
subtypes of BCC that show significantly more
destructive features, with different histological
behavior and clinical outcomes.

The gold standard treatment for BCC is surgery.
However, surgery can lead to unwanted cosmetic
results, especially in the case of large lesions. Addi-
tionally, surgical intervention may be difficult in spe-
cific localizations and in aged patients with
comorbidities. Another factor that may necessitate an

alternative treatment approach is patient preference
for a nonsurgical approach. In such circumstances,
topical immunotherapy with imiquimod 5% cream is
an emerging therapeutic option.

Imiquimod5%cream (brandname:AldaraorZyclara)
is an immunomodulatory drug that acts by activating
Toll-like receptor 7,which stimulates the epidermal and
dermal dendritic cells to produce cytokines and attract
natural killer cells while enhancing proliferation of B
lymphocytes.1 It hasbeenapprovedby theUnitedStates
Food and Drug Administration for the treatment of
actinic keratosis, external genital warts, and superficial
BCC.2–4 In recent years, imiquimod has been reported
to be effective in off-label use as a treatment for giant
BCC, infiltrative BCC, and BCCs located in high-risk
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areas, in a limited number of patients.5,6 In the recent
Surgical excision versus Imiquimod 5% cream for
Nodular and Superficial basal-cell carcinoma (SINS)
trial, even though it was inferior to surgery, imiquimod
was shown to be an effective treatment for superficial
and small nodular BCCs.7

In this retrospective study, the authors investigated the
efficacy of imiquimod in the treatment of different
BCC subtypes, and the rate of recurrence in long-term
follow-up.

Methods

The study was carried out in the Dermatology
Department in Ankara University. Study inclusion
criteria were as follows: a pathologically confirmed
BCC diagnosis, refusal of surgical intervention, and
treatmentwith imiquimod5%cream as sole treatment.
Patients treated only with imiquimod were extracted
from the database, retrospectively. All patients had
given their informed consent. Clinical characteristics,
including age, gender, localization of tumor, initial
pathological subtype of BCC, initial size of the tumor,
clinical clearance, post-treatment pathology results,
follow-up duration, and side effects, were recorded.
Criteria for treatment efficacy were clinical and histo-
pathologic tumor clearance and absence of recurrence
during the follow-up period.Histopathologic clearance
was evaluated by an incisional biopsy performed at the
third month follow-up visit after the end of therapy.
Every patient included in the study had received
a standardized protocol for imiquimod therapy.
Treatment was initiated in all patients as topical
application of imiquimod 5% cream on 5 consecutive
days per week for 6 weeks. Patients were instructed to
apply the creamuniformly as a thin layer over the lesion
and leaving the cream on the lesion for about 8 to
12 hours before washing it off. To target possible sub-
clinical tumor extension, the treatment area was
extended to cover a 1-cm radius beyond the visible
margins of the lesion. In the case of severe irritation,
treatment was paused for 1 to 4 days, depending on
degree of irritation, and then resumed. Irritation was
a common side effect throughout the treatment period;
however, irritation severe enough to warrant discon-
tinuation of treatment was not observed. Lesions were

clinically reevaluated at the end of 6 weeks. In the case
of no or insufficient response, treatment was dis-
continued. Insufficient clinical response was defined as
less than 25% decrease in tumor size. In responders,
treatment duration was extended, with examinations
every 2 weeks, until complete clinical response was
achieved. Treatment was discontinued after total
clearance of the tumor. Patients were examined every
3 months for the first 2 years after treatment cessation
and every 6 months thereafter. Patients were also
informedabout signs of recurrence andadvised to come
in earlier if they observed any change in the location of
the former tumor.

Statistical analysis was done with SPSS Statistics 21.0
(IBM).

Results

A total of 24 BCC lesions from 22 patients (13 men, 9
women; mean age [6SD]: 73.5 [610.767] years) were
evaluated. Lesions were located predominantly on the
head and neck region (n = 20 [83.3%]). Lesional
characteristics and treatment outcomes are summa-
rized in Table 1. The distribution of the lesions was as
follows: 14 nose, 1 forehead, 1 suborbital area, 3 ears,
1 sulcus nasolabialis, and 4 on the trunk. Histopath-
ologically, all tumors fulfilled the standard criteria for
the diagnosis of BCC. Basal cell carcinoma subtypes of
all lesions were determined by skin biopsy before
treatment and were nodular (12), micronodular (2),
superficial (3), metatypical (2), and infiltrative (5). Of
the 24 BCC lesions, 22 were primary and 2 were
recurrent (1 superficial and 1 infiltrative subtype).
Both the recurrent tumors were located on the nose
and had recurred after total excision and skin grafting.
Mean treatment duration until complete tumor
clearance was 15.7 6 6.9 weeks (6–28 weeks). Post-
treatment biopsy was performed in 18 of these lesions,
whereas in 6 lesions, post-treatment biopsy was not
performed because patients refused the procedure.

Complete clinical response was observed in 22 of the
lesions (91.7%) by the end of treatment. Pretreatment
andpost-treatment photographs are shown in Figure 1.
In the 2 lesions evaluated as “insufficient clinical
response,” treatment was discontinued due to only
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a partial decrease in diameter of the tumor. The initial
subtypes of the 2 clinically nonresponsive lesions were
infiltrative and nodular. Post-treatment diagnostic
confirmation biopsies from these lesions were consis-
tentwithmetatypical andnodular BCC, respectively. In
1 of the 22 clinically responsive lesions, post-treatment
confirmation biopsy was consistent with metatypical
BCC, despite its full clinical response. The initial his-
tological subtype of this lesion was solid BCC. Overall,
the rate of both histological and clinical treatment
response was 87.5% (21/24 cases) by the end of the
treatment period. The mean follow-up duration was
72.7 months (range, 42–86months). During follow-up,
2 lesions recurred, one in the 42nd month and the
other in the 50th month. The recurrence rate was
9.5% (2/21). Both of these lesions were diagnosed as

metatypical BCC in the pretreatment histopathology
analysis. Long-term treatment success was calculated
as 79.1% (19/24 tumors) at 6-year follow-up, in this
study.

During the treatment period, local skin reactions, such
as erythema, scaling, dryness, crusting, ulceration, and
burning sensation, were present in the majority of
patients (81%). However, these skin reactions
were mild to moderate in all patients and none of
the patients quit treatment. Hypopigmentation/
depigmentation was present in 71% (17/24) of
the lesions immediately after treatment and
6 months later. Hypopigmentation/depigmentation
eventually healed, with normal skin pigmentation, in
all patients.

TABLE 1. Summary of Patient Characteristics and Treatment Outcome

Case

Age,

yrs Sex Localization Initial HP

Treatment

Duration,

wks CC RB HC

Follow-

Up

Duration,

mo Relapse

Diameter,

mm

1 75 F Nose Infiltrative 16 2 + 2* — UR 13 · 12

2 62 M Suborbital Nodular 12 + + + 74 2 10 · 10

3 80 M Nose Infiltrative 11 + + + 68 2 13 · 8

4 55 M Trunk Superficial 27 + + + 80 2 40 · 30

5 70 M Nose Metatypical 14 + + + 50 + 10 · 7

6 62 F Nose Superficial 24 + + + 74 2 14 · 12

7 78 M Ear Nodular 20 + 2 NA 86 2 10 · 10

8 53 F Nose Micronodular 16 + + + 80 2 15 · 10

9 82 M Frontal Infiltrative 20 + 2 NA 62 2 15 · 12

10 70 F Nose Superficial 7 + 2 NA 62 2 12 · 9

11 73 F Nose Nodular 10 + + + 62 2 12 · 10

12 62 F Nose Nodular 28 2 + 2 — UR 13 · 11

13 79 M Ear Nodular 10 + + + 62 2 12 · 10

14 53 M Nose Infiltrative 22 + + + 77 2 15 · 14

15 80 F Nose Nodular 12 + 2 NA 70 2 12 · 12

16 85 M Trunk Nodular 10 + + + 62 2 18 · 15

17 85 M Trunk Nodular 6 + + + 62 2 16 · 9

18 85 M Trunk Nodular 6 + + + 62 2 15 · 10

19 76 M Nose Nodular 16 + + 2* — UR 12 · 9

20 70 F Ear Nodular 28 + 2 NA 86 2 14 · 10

21 81 M Nose Infiltrative 16 + + + 80 2 12 · 10

22 96 M Nose Micronodular 16 + + + 86 2 15 · 13

23 74 F Nasolabial

sulcus

Metatypical 8 + + + 42 + 11 · 9

24 68 M Nose Nodular 24 + 2 NA 86 2 12 · 8

*Metatypical histopathology.

CC, clinical clearance; HC, histological clearance; HP, histopathology; NA, not available; RB, re-biopsy; UR, unresponsive.
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Discussion

Excisional surgery is the gold standard in treatment of
BCC. However, in the case of elderly patients, patients
who are reluctant to undergo surgery, or patients with
lesion locations where surgery may lead to unwanted
cosmetic results, alternative treatment modalities are
needed. Although topical application of imiquimod
5% cream is effective in small (<7.5 mm), superficial

BCCs, its success rate in high-risk locations, and for
BCC subtypes other than superficial BCC, is not well
documented. In this study, the authors included tumors
greater than 1 cm diameter with various subtypes of
BCC including aggressive variants (infiltrative, meta-
typical, and solid). Treatment response was 87.5% at
the endof the treatmentperiod (21/24 cases).Ameanof
72.7months of follow-updurationafter treatmentgave
us a sourceof reliable retrospectivedataon success rate.
Long-term treatment success was calculated as 79.1%
(19/24 tumors) at 6-year follow-up, in this study. This
rate is compatible with the 5-year treatment success
after 6 weeks of application of imiquimod, 5 days per
week, to superficial BCCs observed in the study by
Gollnick and colleagues8 (77.9%). The treatment suc-
cess of imiquimod for superficial BCC has been repor-
ted in the literature as between 69% and 100% by the
end of the treatment period, with a 5 d/wk regimen.8,9

Sterryandcolleagues compared theefficacyof2-or3-day
imiquimod application with or without occlusion in
superficial and small low-risk nodular BCCs. In the
nodular BCC group receiving the 3 d/wk regimen, the
histological clearance rate was 50%without occlusion
and 65%with occlusion, respectively. There was no
statistically significant difference between 4 treatment
regimens among patientswith nodular BCCat the end of
the treatment period.5 The occlusion of the lesion site
after imiquimodapplication isnot recommendedbecause
this approachdoesnot seem toconfer additional benefits.

In the SINS trial, investigators had compared imiqui-
mod to surgical excision in superficial and nodular
BCCs in a large group of patients. Treatment protocol
for nodular BCCs was daily application of imiquimod
5% cream without occlusion for 12 weeks. Even
though imiquimod was less effective than surgery
among nodular BCCs (81.8% vs 98.9% at 3-year
follow-up), the treatment success was satisfactory.
Cosmetic appearance after 3 years was significantly
superior in the imiquimod group (60.6% vs 35.6%).7

The efficacy of imiquimod treatment for nodular BCCs
located inhigh-riskareaswaspreviouslydemonstrated in
a study of 19 periocular BCCs. At the 3-year follow-up,
the histological clearance rate was 81.8% among nodu-
lar BCCswith a diameter greater than 1 cm.6 Imiquimod

Figure 1. (A) Pretreatment and (B) post-treatment photo-

graphs of an infiltrative BCC on temporal area; (C) pretreatment

and (D) post-treatment photographs of a nodular BCC with

16 weeks of imiquimod treatment; (E) pretreatment and (F)

post-treatment photographs of a superficial BCCwith 27weeks

of imiquimod treatment; (G) pretreatment and (H) post-

treatment photographs of an infiltrative BCC with 20 weeks

of topical imiquimod therapy. BCC, basal cell carcinoma.
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was used before Mohs micrographic surgery in 12 nod-
ular BCCs on the nose, with a treatment protocol of 5
applications per week for 8 to 16 weeks. However, only
42% tumor clearance was achieved.10 The authors
speculatedabout thepossibility thatnasalBCCsmightbe
resistant to imiquimod treatment, compared with nod-
ularor superficialBCCsofother sites. In accordancewith
that study, long-term treatment response of nasal BCCs
in this studywas 63% (7/11), despite prolonged therapy.
The success rate of imiquimod treatment for BCCs was
much lower than that for tumors locatedelsewhere (92%
[12/13]). Imiquimod treatment of nasal BCCs should
therefore be considered cautiously and used only if the
patients cannot tolerate other treatment modalities.

The immune system plays an active role in BCC sur-
veillance.11–13 Hence, immune response in BCC can be
modulated by intralesional injections of interferon or
by topical application of imiquimod, each resulting in
clearance of the tumor. Imiquimod leads to the acti-
vation of both innate and acquired immune systems
via Toll-like receptor 7.14 Basal cell carcinoma is
caused by aberrant activation of the hedgehog/glioma-
associated (GLI) oncogene pathway, mostly due to
genetic inactivation of the “patched” gene or activa-
tion of“smoothened.”15,16Recently, itwas shown that
imiquimod also acts by stimulating adenosine recep-
tor/protein kinase A–mediated GLI phosphorylation,
thus directly inhibiting hedgehog signaling.17

The authors’ findings support imiquimod cream as
a strong alternative for different BCC subtypes. After
a mean follow-up of 70 months, only 2 relapses were
observed among the 21 patients with a complete
response. These 2 relapses were 2 BCCs with meta-
typical pathology at 3.5 and 4 years after treatment.
Metatypical BCC is a rare subtype of BCC composed
of a complex of tumors characterized by both basaloid
and squamoid differentiation, in an apparent contin-
uum between BCC and squamous cell carcinoma
(SCC). The prognosis for metatypical carcinoma
reflects the histopathology of the tumor and is worse
than that for classical BCC. The recurrence rate is also
reported to be higher than for classical BCC.

An interesting finding in this study is that post-treatment
confirmation biopsies of 2 lesions that were compatible

with nodular and infiltrative type BCC before treatment
were consistent with metatypical BCC after 6 weeks of
treatment with imiquimod. Recently, development of
SCC on 3 BCC lesions treatedwith vismodegib has been
reported.18Vismodegib is a potential hedgehogpathway
inhibitor. Authors concluded that either the initial lesion
was ametatypical BCC and only the BCCpart benefited
from treatment or the hedgehogpathway inhibitionmay
have induced squamous differentiation in some stem
cells normally located in the deep epidermal layer or near
the follicular bulge. In this study, the 2 lesions with
conversion to metatypical BCC may be the result of
imiquimod acting in a similar way, by hedgehog path-
way inhibition. It is also possible that the initial lesion
was a mixed-type BCC and the previous biopsy was
from a BCC-dominant location. In most of the previous
studies, histological clearance rates were analyzed, but
detailed histopathology results were not reported.9,19,20

In a longitudinal follow-up study of infiltrative BCC
patients, only 1 of 37 patients had a relapse and the
histological subtype of the lesion was consistent with
infiltrative BCC on post-treatment biopsy.21

Most commonly reported side effects during treatment
with imiquimod are due to the local irritation effect of
the agent. Severe side effects including retinal vein
occlusion (following treatment of a periorbital BCC),
bilateral pulmonary embolism, and permanent
vitiligo-like depigmentationwere also reported.22–24 In
this study, mild to moderate local skin irritation was
commonly observed. Although hypopigmentation/
depigmentation did develop on healing lesions, that
depigmentation was temporary.

An important strength of this study was that, instead of
a standardized6-week treatment, the treatment duration
was individualized to each patient/lesion, according to
treatment response. Treatment duration varied between
6 and 28 weeks. The authors recommend prolonging
therapy when lesions show incomplete response at the
end of 6 weeks. Another important point is that this
study included patientswith different BCC subtypes and
lesions fromhigh-risk locations, such as nose, periorbital
area, and ear; imiquimod was effective in the treatment
of these high-risk location BCCs. Also, both treatment
success and recurrence rates were effectively evaluated
via a long follow-up duration.
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This study has some limitations. First of all, histological
clearance was demonstrated with incisional biopsies in
this study. This may have resulted in some cases with
false interpretation of total histological clearance since
the biopsymay havemissed the area with tumor tissue.
Second, in some of the lesions, post-treatment histo-
logical clearance could not be demonstrated with
biopsy because of patients’ preference. Those lesions
were only clinically evaluated. Another limitation is
that while many subtypes of BCCswere included in the
study, the study was not designed to evaluate imiqui-
mod’s efficacy for any specific BCC subtype.

Conclusion

Surgery remains the best treatment for BCC. However,
patient eligibility status (e.g., comorbidities that make
surgery a less optimal choice), lesion characteristics, and
localization may direct clinicians toward alternative
treatment options. Imiquimod topical treatment offers an
effective and simple treatment option with optimal cos-
metic results. In this study of BCC patients with different
histological subtypes, including lesions located in high-
risk areas, treatment success was 79.1% over 6 years of
follow-up. Among different histological subtypes, imi-
quimod treatment should be avoided in metatypical
carcinomabecauseof theaggressivebiologyof the tumor.
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