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Introduction

Acquired epidermodysplasia verruciformis (AEV) is a rare derma-
tosis that has recently been recognized in patients with impaired 
cell-mediated immunity (1). AEV has been reported in patients 
with human immunodeficiency virus (HIV), non-Hodgkin lym-
phoma, systemic lupus erythematosus, graft versus host disease 
(GVHD), and atopic dermatitis treated with cyclosporine, and fol-
lowing solid organ transplantation (2). It is caused by human pap-
illomavirus (HPV) infection. Importantly, it is believed that AEV 
may progress to cutaneous squamous cell carcinoma (SCC) with 
concomitant immunosuppression and HPV infection. However, 
because this is a recent observation, more data from larger stud-
ies and registries are still needed (1, 3).

Case report

A 46-year-old male patient was examined at the dermatology out-
patient clinic due to erythematous, flat-topped papules on the skin 
of the upper part of trunk and both arms appearing 5 years after 
renal transplantation (Fig. 1). Due to renal transplantation, he was 
on systemic immunosuppressive therapy with methylpredniso-
lone, mycophenolate mofetil, and tacrolimus. Based on clinical 
presentation, AEV was suspected, which was confirmed by histo-
pathological examination. The skin lesions were first treated with 
cryotherapy, which resulted in flattening of the erythematous pap-
ules. Due to insufficient improvement, the patient was later treated 
with 5% imiquimod cream, five times weekly for 6 weeks. Because 
he was immunocompromised, a clinical reaction to treatment with 
imiquimod could not be predicted, and so we initially treated him 
with imiquimod only on the right part of the upper trunk. Inter-
estingly, despite being immunocompromised, he developed a sig-
nificant cutaneous reaction with pronounced itching and burning 
erythema. Therefore, in week 5 the treatment was discontinued. At 
the follow-up visit after 2 months, the lesions faded and became flat 
(Fig. 2). Before we continued the treatment, we obtained two skin 
biopsies for PCR detection of HPV genotypes: one from the region 

where the lesions were previously treated with imiquimod and the 
other from the area not treated yet. Two additional biopsies were 
performed because we wanted to know whether treatment with 5% 
imiquimod had eradicated HPV from the treated area and, second, 
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Figure 1 | Clinical presentation at the first visit: erythematous, flat-topped pap-
ules on the skin of the upper part of (a) the trunk and (b) both arms.
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to estimate the oncogenic risk potential of present HPV. HPV gen-
otype 20 was detected in both skin samples. At the follow-up, we 
also decided to treat the previously untreated lesions (left side) 
with imiquimod. Due to the marked cutaneous reaction after the 
first treatment regime (five times weekly for 6 weeks), we modified 
the treatment scheme to three times weekly for 4 weeks. However, 
no reaction was observed, and so we tried the first treatment re-
gime, which yielded similar clinical results: the lesions faded and 
became flattened. Because HPV genotype 20 had been isolated, it 
was agreed that the patient would be monitored once a year. The 
patient was additionally instructed about strict photoprotection 
and was told to come earlier in the case of atypical lesions.

Discussion

EV is a rare inherited dermatosis characterized by chronic HPV 
infection. In addition to the inherited form of the disease, there 
is also an acquired form of EV, which typically occurs in patients 
with impaired cell-mediated immunity. It is known that the inci-
dence of HPV-related conditions, such as condylomata accumi-
nata or viral warts, is higher than in immunocompetent people 

(3). Although AEV is currently considered a rare disorder, it is 
assumed that, with extension of life expectancy of immunocom-
promised patients and the growing number of such patients, the 
incidence of AEV will also increase significantly in the future.

AEV typically presents as multiple pink to erythematous, pit-
yriasis versicolor–like macules or flat-topped papules, rarely as 
verrucous or papillomatous lesions, distributed on sun-exposed 
skin, most commonly over the trunk, arms, and legs. Interesting-
ly, lesions can exhibit the Koebner phenomenon (4). Treatment of 
AEV is usually unsatisfactory, despite many treatment modalities, 
including topical and systemic retinoids, cryotherapy, imiqui-
mod, 5-fluorouracil, laser ablation, photodynamic therapy, and 
HPV vaccination (5–7).

When evaluating and managing immunocompromised pa-
tients with AEV, our main concern is possible progression to SCC 
(3). It is believed that chronic epidermal dysplasia in AEV carries 
the potential for evolution into SCC (8). The risk of progression is 
probably even higher when there is infection with HPV genotypes 
with higher oncogenic potential, such as genotypes 5, 17, and 47 
(9, 10). This risk is further increased in the setting of long-term im-
munosuppression and in those frequently exposed to the sun (8). 
It is thought that HPV and ultraviolet (UV) light may act synergis-
tically when this involves possible progression to SCC in AEV (11).

The most commonly isolated HPV genotypes in AEV are 5 and 
8 (8, 12). In our patient, HPV 20 was isolated from both treated 
and untreated sites. HPV 20 is regarded as having low oncogenic 
potential. In our case, due to the strong reaction to imiquimod, 
eradication of HPV after treatment with immune response modi-
fier cream was predicted. However, according to a study by Chen, 
eradication of HPV with imiquimod in genital intraepithelial 
neoplasia is only 60% (13). It can be speculated that with low-
oncogenic HPV genotypes imiquimod could be even less effective 
at eradicating HPV, as was the case in our patient. In addition, 
imiquimod may have been less effective because our patient was 
immunocompromised.

In the case of iatrogenic immunosuppression, prednisolone, 
mycophenolate mofetil, and mTOR inhibitors (e.g., sirolimus and 
everolimus) exhibit anti-angiogenic effects with inhibition of UV-
induced keratinocytic cancers (14). Therefore, if possible, those 
medications should be preferred instead of calcineurin inhibitors 
(tacrolimus or pimecrolimus) in patients with AEV to reduce the 
risk of possible progression to SCC (4, 14). Obviously, consultation 
with a nephrologist is needed in such cases. In our case, we con-
sulted a nephrologist, who felt no need to change the treatment.

When treating patients with AEV, it is important to estimate the 
risk of possible progression of skin lesions into SCC, and therefore 
we determined the genotype of HPV involved. Because there are 
no recommended guidelines regarding a follow-up period based 
on the HPV genotype and consequent possible progression to SCC 
in AEV patients, in our patient we decided to follow up with him 
once a year. It is also important to bear in mind other risk factors 
for possible SCC development, such as frequent sun exposure.

Regarding AEV patients, there are several questions that re-
main unanswered, including effective treatment and more precise 
estimation of the risk of SCC, also based on the HPV genotype 
and the need for vaccination of immunocompromised patients. 
Because the life expectancy of immunosuppressed patients is 
growing, an increased incidence of AEV and new insights into this 
disease can be expected.

Figure 2 | Clinical presentation at the follow-up visit, after treatment with 5% 
imiquimod cream: light pink macules on (a) the upper trunk and (b) arms.
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Conclusions

With this case report we would like to emphasize that, when treat-
ing immunocompromised patients with skin rashes, it is neces-
sary to bear in mind a wide range of differential diagnoses, in-
cluding AEV. Despite many treatment modalities, the treatment 
usually remains unsatisfactory. Our case emphasizes considera-
tion of possible SCC in such patients and the importance of ap-
propriate preventive measures. Evaluation of patients with AEV 
should consist of estimation of risk factors for progression of le-

sions into SCC, including the oncogenic potential of existing HPV 
genotype, sun exposure, duration of immunosuppression, and 
immunosuppressive medications. The role of the dermatologist 
is also to educate patients with AEV about possible preventive 
measures and regular self-assessment. New studies are needed to 
estimate the risk of SCC development in AEV patients. New insight 
into the disease would guide dermatologists in deciding on the 
right treatment option and determining the right follow-up period 
for every individual AEV patient.
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