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Abstract

Background: Solid organ transplant recipients (SOTRs) have an increased

risk of developing non melanoma skin cancers (NMSCs). The use of

Imiquimod, a toll‐like‐receptor agonist, is still debated in SOTRs.

Objectives: The aim of this study was to evaluate efficacy and safety of topical

Imiquimod in two Dermatology Centres for skin cancers in SOTRs.

Methods: All SOTRs with age > 18 and a dermoscopic diagnosis of superficial

basal cell carcinoma (BCC) and/or actinic keratose (AK), annually followed up

between January 2022 and December 2022 were screened.

Results: 80 NMSCs (41 BCC and 39 AK) in 66 SOTRs were identified and

treated.

57 (86.4%) were male. The mean age was 66.2 years (30−85). 60 patients

(90.1%) had transplanted kidney, 1 (1.5%) lung, 3 (4.5%) liver, and 1 (1.5%)

heart.

The average time since first transplant was 17 years (3−40 years). Tacrolimus,

steroids, and mycophenolate mofetil were the most frequently used

immunosuppressants (71%; 67.7%; 53.2% of cases, respectively).

Responses to the first course of treatment were CR in 64.3% of cases (53.6% in

AK; 67.7% in BCC); PR in 28.6% of cases (42.9% in AK; 12.9% in BCC); NR in

12.5% of cases (3.6% in AK; 19.4% in BCC). Fourteen patients received a

second course of imiquimod for a persistent lesion (1 AK, 4 BCC) or a new

lesion (4 AK, 5 BCC).

Responses to the second course of treatment were observed in 4 (80%) and 7

(78%) cases in the persistent and new lesion, respectively (p= 0.34).
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No systemic adverse events were noted. The main side effects were mild:

erythema, scales, and crusts, itching, or pain.

Conclusions: Topical imiquimod represents a viable and safe option in this

category of patients.

The response to imiquimod in subjects who have had more than one cycle is

not related to the response to previous treatments but rather to the intrinsic

characteristics of the lesion.
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INTRODUCTION

In recent years, the life expectancy of solid organ
transplant recipients (SOTRs) has significantly im-
proved.1 At the same time, this population remains at
increased risk of developing different types of tumours,
with a reported two to threefold overall risk of cancer‐
specific mortality compared with the general popula-
tion.1,2 Overall, skin cancers such as basal cell carcinoma
(BCC) and squamous cell carcinoma represent the most
common malignancy,1 affecting over 50% of Caucasian
SOTRs,3 and being responsible for 5% of deaths in this
population.4

Similarly, precancerous cutaneous disorders such as
actinic keratoses (AKs) have been found to be signifi-
cantly more frequent in SOTRs, compared with age‐
matched controls, implying impaired immune elimina-
tion of previously damaged keratinocytes.5 Along with
other risk factors, such as light skin, older age, and beta‐
human papillomavirus infection, the combination of
immunosuppression and intense UV exposure plays a
crucial role in SOTRs, making periodic dermatologic
examinations essential to early diagnosis and cure of any
developing skin cancer.6–8 Remarkably, an early switch
to mechanistic target of rapamycin inhibitors has shown
to significantly reduce the risk of developing AKs and
skin cancers, while azathioprine, ciclosporin and tacro-
limus have been found to heighten this risk.9,10

As of today, several therapeutic options for BCC and
AK have been extensively described, even if the majority of
published studies were mainly focused on immuno-
competent patients, and the proper management of these
conditions in SOTRs has been less investigated.9 According
to the recently published guidelines, Imiquimod 5% cream
represents the first choice for noninvasive treatment of
most primary BCCs, having shown superiority to both
methyl amino levulinate photodynamic therapy (PDT) and
5‐fluorouracil cream in terms of efficacy.11 A single trial
underlined the effective role of PDT in achieving AK

clearance in SOTRs as well.12 Thanks to its ability to
activate Toll‐like receptors 7 and 8 of mononuclear and
dendritic cells, leading to interferon‐alpha and NF‐kappa B
production, Imiquimod exerts its antineoplastic function
stimulating apoptosis and inhibiting angiogenesis.9 How-
ever, the potential risk of systemic immune reactions
induced by the secretion of interferon alpha, possibly
leading to the alteration of the function of the graft, or even
its rejection, has limited its use in transplant recipients.
Currently, the Food and Drug Administration (FDA) does
not recommend the use of Imiquimod in SOTRs, whilst the
European Medicines Agency (EMA) limits its use to a
maximum area of 60 cm2.9

To fill the current lack of information, our study aims
to retrospectively evaluate the efficacy and safety of
Imiquimod 5% in a population of OTRs followed up in
two University Hospital Dermatologic Units of North-
western Italy.

MATERIALS AND METHODS

This retrospective, observational, multicentric study was
carried out at the Dermatology Clinics of the University of
Turin and Hospital Maggiore della Carità of Novara, two
Italian referral centres in the diagnosis and management of
skin cancers in patients with SOTRs. The study was
conducted in accordance with the declaration of Helsinki.
Data from all SOTRs regularly followed up in the two
dermatologic centres between January and December 2022
were collected. Inclusion criteria were age > 18, presence of
complete medical records, recorded times of imiquimod
treatments, and a well‐defined dermoscopic diagnosis of
superficial BCC up to a maximum diameter of 15mm and
or Olsen grade I/II AK, according to international
criteria.13,14 In detail, we identify as BCCs' dermoscopic
defining features short‐fine telangiectasias, multiple small
erosions, leaf‐like, spoke wheel and concentric structures.13

AK's dermoscopic defining features were red pseudo‐

2 | FAVA ET AL.



network and red background, rosettes, white yellow scales
and targetoid hair follicles,14 rhomboidal appearance, inner
grey halo, jelly sign and superficial pigmentation.15

Patients lacking clear‐cut dermoscopic features of
BCC and/or AK who required a biopsy before therapy
prescription were ruled out from the study.

Topical Imiquimod 5% was administered according to
the commonly used schedule, as indicated in EMA
guidelines.16 For superficial BCCs it was applied for 6
consecutive weeks, 5 days a week. For AKs it was applied
for 4 weeks, 3 times a week. The healing of AK/BCC was
evaluated after the next 4 weeks of withdrawal from
treatment. Response to the first cycle of treatment was
evaluated 12 weeks afterwards. Accordingly, best overall
response was assessed in conformity with dermoscopic
evaluation at the end of the prescribed cycle. Complete
response (CR) was defined as 100% clearance of skin
lesions, partial response (PR) as a dermoscopy‐assessed
reduction of the primary lesion without complete resolu-
tion, nonresponse (NR) as a dermoscopy‐assessed persist-
ency of the original lesion despite topical treatment.17 If
signs of non melanoma skin cancer (NMSC) persisted, the
treatment was repeated for an additional cycle. Treatments
for superficial BCC/AK received by the patients before the
Imiquimod cycle in study were also recorded. Local and
systemic side effects were assessed.5,18

RESULTS

Response rate

A total of 65 patients were initially identified, three of
whom lacked complete medical records and were
therefore excluded from the evaluation. Overall, 62
patients met the inclusion criteria and were analysed. A
male prevalence was recorded (53 men, 85.5% of the
cohort) and the mean age was 66.5 years (median 68.5,
range 30−77). As for the transplant type, 57 patients
underwent kidney (91.9%), 3 liver (4.8%), 1 lung (1.6%),
and 1 heart (1.6%) transplantation, while two patients
received a combined transplant (one kidney and pancreas,
one kidney and heart). The mean time from the transplant
procedure was 17 years (range 3−40). Concerning
systemic immunosuppressive treatments received by the
patients, systemic steroids (66.1%) and tacrolimus (64.5%)
accounted for the majority, followed by mycophenolate
mofetil (48.4%), cyclosporine (24.2%), sirolimus (9.7%),
everolimus (8.1%), and azathioprine (4.8%). Before the
Imiquimod cycle in study, the following patients had
received a treatment for other BCC/AK lesions: cryo-
therapy (13), PDT (12), surgery (41), 5‐FU (11). Patient's
characteristics are reported in Table 1.

As for the clinical indications for the first Imiquimod
cycle in study, 31 patients received it for AK and 31 for
BCCs. These lesions were distributed on the trunk and
lower limbs. Treatment efficacy was evaluated by
analysing clinically and dermoscopically all superficial
BCC/AK lesions following treatment. Overall response
rates after the first cycle of Imiquimod 5% were CR
62.5%, PR 25%, and NR 12.5%. Regarding AK group, CR
57.7%, PR 38.5%, and NR 3.8% were recorded, whilst for
the BCC group, CR 66.7%, PR 13.3%, and NR 20%
(Figure 1 and 2). At the follow‐up evaluation, a subset of
patients (n2 = 14) received a second cycle with Imiqui-
mod 5% for a persistent (i.e., AK n= 1 and BCCs n= 4) or
a newly detected lesion (i.e., AK n= 4 and BCCs n= 5).
Overall response rates after the second cycle were CR
40%, PR 40%, and 20% NR for persistent lesions, whilst
CR 55.5%, PR 22.5%, and 22.5% NR for newly detected
ones (Table 2).

At logistic regression analysis, CR achievement was not
related to any of the analysed independent variables, such
as duration and the number of lines of immunosuppressive

TABLE 1 Patient's characteristics.

Patients' characteristics n (%)

Total patients 65

Males 53 (81.5%)

Females 12 (18.5%)

Age (in years)

Mean 66.5

Range 30−75

Type of transplant

Kidney 57 (91.9%)

Liver 3 (5.8%)

Lung 1 (1.6%)

Heart 1 (1.6%)

Time from transplant

Mean 17

Range 3−40

Immunosuppressor

Steroids 43 (66.1%)

Tacrolimus 35 (64.5%)

Mofetil mycophenolate 31 (48.4%)

Cyclosporine 38 (58.2%)

Sirolimus 6 (9.7%)

Everolimus 5 (8.1%)

Azathioprine 3 (4.8%)
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FIGURE 1 (a) Clinical image of a superficial BCC on the mandibular right angle before treatment; (b) clinical outcome posttreatment
with imiquimod 5% cream (c) pretreatment dermatoscopic image of BCC (d) posttreatment dermoscopic image.

FIGURE 2 (a) Clinical image of a superficial BCC on the back before treatment; (b) clinical outcome posttreatment with imiquimod 5%
cream (c) pretreatment dermatoscopic image of BCC (d) posttreatment dermoscopic image.
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treatment, patients' demographic characteristics, nor type of
transplanted organ (p=0.3294).

Safety

As for complications related to the topical therapy, no
systemic side effects were recorded, and no therapy
discontinuation due to toxicity was documented. Local
side effects defined as a burning feeling, itching and/or
increased redness were reported in 41% of patients.
Among them, four patients suspended the treatment for
an average of 10 days (range 7−22), after which therapy
was resumed and the prescribed cycle completed
according to schedule. Scheduled transplant‐related
follow‐up visits were carried out according to clinical
practice, with no documented alterations in renal nor
hepatic function tests secondary to Imiquimod 5%
treatment. During the 1 year of follow‐up, no signs of
cytokine imbalance requiring further investigations were
noticed.

DISCUSSION

Treatment of AK and NMSC represent a daily clinical
challenge in SOTR, due to the frequency and recurrence
of these pathological conditions. Whilst several therapy
options, both surgical and medical, have been extensively
investigated in the general population, data on SOTRs
are still lacking. However, this high‐risk population
carries a 250 increased relative risk of developing skin
cancer, with a cumulative incidence of around 35−40% at
5 years.19–21 Moreover, cutaneous cancers are more likely
to be multiple and display an aggressive course, with
reported progression rates to invasive forms of 20−30% in
5−10 years,19–21 making mandatory the prompt treat-
ment of precancerous conditions and early‐stage lesions.

The data obtained from the multicenter analysis of
this study can provide some elucidation about the role of
Imiquimod treatment in SOTR patients. Our data show
that Imiquimod 5% cream is a viable option for the

treatment of BCC and AK in this category of patients,
showing a high success rate. Overall response rates after
the first cycle of Imiquimod 5% were CR 62.5%,
specifically a CR of 57.5% in the AK group and a CR of
66.7% in the BCC group.

The open‐label study by Vidal et al. had previously
proven the efficacy of Imiquimod cream in renal or
cardiac transplant patients on 10 nodular or superficial
BCCs with a CR in 7 out of 10 cases (70%).22

Similarly, recent data from the systematic review by
Heppt et al. show a CR rate in the treatment of AK in
transplanted patients ranging from 27.5% to 62.1%. This
finding is comparable to that obtained in our patient
cohort.23

Hong‐Xia Jia et al. in the review published in 2019
regarding the therapeutic efficacy of Imiquimod on BCC in
immunocompetent patients reported a composite clearance
rate of 75.2% and a CR rate of 77.8%.24 Regarding the
efficacy of Imiquimod in the treatment of AK in the general
population, the systematic review by Hadley et al. reported
data from five randomised double‐blind trials demonstrat-
ing a CR rate of 50%. These data demonstrate that the
efficacy of topical Imiquimod used in transplant patients is
overlapping with therapeutical results obtained in the
general immunocompetent population.25

Despite the limitations related to the sample diversity
and size, we observed an excellent CR rate in SOTRs
treated with Imiquimod, as well as reported in the general
population, which allow us to state that immunodepression
does not affect the response; moreover, we observed no
differences in response in patients with different immuno-
suppression regimens both in case of kidney, liver, or heart
transplantation and therefore in case of treatment with
different drugs such as systemic steroids, tacrolimus,
mycophenolate mofetil and others.

The present study also analysed the response to a
second cycle of Imiquimod on lesions (both AK and BCC)
that did not respond to the first cycle of treatment. The
second cycle of Imiquimod has also shown to maintain a
high safety profile with optimum efficacy in immuno-
compromised patients; therefore, it could be suggested that
some patients may require a longer treatment duration,

TABLE 2 Clinical responses after therapy with topical imiquimod.

OR 1st Cycle OR 2nd Cycle

Patients (n) CR (n, %) PR (n, %) NR (n, %) Patients (n) CR (n, %) PR (n, %) NR (n, %)

BCC 31 21 (66.7%) 4, (13.3%) 6 (20%) PL 1 AK, 4 BCC 2 (40%) 2 (40%) 1 (20%)

AK 31 18 (57.7%) 12 (38.5%) 1 (3.8%) NL 4 AK, 5 BCC 5 (55,5%) 2 (22.5%) 2 (22.5%)

TOT 62 39 (62.5%) 16 (25%) 7 (12.5%) TOT 14 7 (50%) 4 (29%) 3 (21%)

Abbreviations: AK, actinic keratosis; BCC, basal cell carcinoma; CR, complete response; NL, new lesion; NR, no response; OR, overall response; PL, persistent
lesion; PR, partial response.
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which has also been demonstrated to be safe in this
category of patients. An overall response rates after the
second cycle of CR 40% was reported. These data regarding
the second cycle of treatment with Imiquimod for persistent
lesions (80%) or new diagnosed lesions (78%) in the same
patient are also encouraging. This may have a double
implication: first, it authorises the use of Imiquimod on
new lesions also in nonresponder patients to a previous
Imiquimod treatment. Infact a NR to treatment of one
lesion does not necessarily imply another NR in another
lesion. Second, it allows a possible therapeutic rechallenge
on a lesion that did not completely respond to the first
course of treatment as a viable therapeutic strategy.

These findings suggest that the therapeutic success of
topical Imiquimod could be more dependent on the
intrinsic characteristics of the lesion than on the immune
system activation of the patient. This remark can
indirectly confirm the observation by Dummer e coll.
that T‐cell activation seems to be a late step during
Imiquimod treatment and probably not the leading factor
of the tumour cell elimination.26

Regarding the safety profile of topical Imiquimod in
SOTRs patients, no severe or systemic side effects
resulted from our data. In the literature, a unique case
of acute tubular necrosis following Imiquimod for the
treatment of diffuse viral warts in a kidney transplant
patient is currently reported, despite the cream was
applied for more than 40 consecutive days. Moreover, the
size of the treated area was not reported.27

Accordingly, the real origin of the renal failure
remains to be clearly elucidated. Local side effects
defined as a burning feeling, itching, and/or increased
redness, scaling, and crusting were reported in 41% of
our patients. All the side effects that did occur were mild
and transient in duration, demonstrating that topical
Imiquimod can be considered also in SOTRs a treatment
with comparable safety to that in the general
population.28

CONCLUSION

SOTRs represent a population at high risk of cancer,
particularly NMSC. Even if several therapeutic options
are available in the treatment of AK and BCC in
immunocompetent patients, less data are available about
the clinical management of NMSC in immuno-
compromised patients, especially regarding the safety in
this special population.

Based on the current study, topical Imiquimod can be
considered a valid therapeutic option in the management
of NMSC in SOTRs with a safety and efficacy profile
comparable to that observed in the general population.

Despite the retrospective nature of the study, no safety
issues regarding the graft function emerged in our single‐
centre experience.

Interestingly, in patients with multiple lesions,
Imiquimod responses can be achieved in each treated
lesion independently.
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