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CASE LETTER

To the Editor: 
Epidermodysplasia verruciformis (EDV) is a rare general-
ized form of epidermal dysplasia that is linked to cer-
tain subtypes of human papillomavirus (HPV) infection 
and inherited or acquired states of immunodeficiency.1-3  
The inherited form most commonly manifests via  
autosomal-recessive inactivation of the EVER1 and EVER2 
genes that encode integral membrane proteins in the 
endoplasmic reticulum, though cases of autosomal- 
dominant and X-linked inheritance have been reported.1-3 
Acquired cases have been reported in patients lacking 
immunocompetency, including transplant recipients and 
patients living with HIV.4-11 We present the case of a patient  
with HIV-associated EDV who was treated successfully 
with intralesional Candida albicans antigen, oral acitretin, 
and cryotherapy.

A 56-year-old man presented for evaluation of sev-
eral cutaneous lesions that had developed over several 
months on the neck and over many years on the hands 
and feet. He had a 16-year history of HIV, Castleman 
disease, and primary effusion lymphoma in remission that 
was treated with rituximab, etoposide phosphate, pred-
nisone, vincristine sulfate, cyclophosphamide, and doxo-
rubicin hydrochloride 10 or more years ago. The patient 
denied pruritus or pain associated with the skin lesions. 
He was intermittently taking immunosuppressants and 
antiretrovirals including dolutegravir and emtricitabine-
tenofovir for 3 years. Prior treatments of the lesions 
included cryotherapy and over-the-counter 17% salicylic 
acid. Physical examination revealed the presence of innu-
merable, clustered, verrucous, scaly papules on the dorsal 
and palmoplantar regions of the hands (Figure 1), as well 
as hypopigmented macules clustered on the neck that 
morphologically resembled tinea versicolor (Figure 2). The 
physical examination was otherwise unremarkable.

Complete blood cell counts as well as lipid, liver, 
and renal function panel results were unremarkable. 
Laboratory examination also revealed a CD4 cell count 
of 373/µL (reference range, 320–1900/µL) and an unde-
tectable HIV copy number (<40 copies/mL). A punch 
biopsy of a hypopigmented macule on the left side of 
the neck revealed epidermal acanthosis, hypergranulosis, 
and hyperkeratosis, with blue-gray cytoplasm observed in 

Multimodal Treatment of 
Epidermodysplasia Verruciformis 
in an HIV-Positive Man
Michelle A. Boettler, BS; Alexander M. Cartron, MD; Sabrina M. Shearer, MD; Catherine Chung, MD; 
John Trinidad, MD, MPH

Ms. Boettler and Dr. Chung are from the Division of Dermatology, Department of Internal Medicine, The Ohio State University Wexner Medical 
Center, Columbus. Dr. Cartron is from the Department of Dermatology, University of Maryland School of Medicine, Baltimore. Dr. Shearer is from 
the Department of Dermatology, Duke University School of Medicine, Durham, North Carolina. Dr. Trinidad is from the Department of Dermatology, 
Massachusetts General Hospital, Cambridge.
The authors report no conflict of interest. 
Correspondence: Michelle A. Boettler, BS, Division of Dermatology, Department of Internal Medicine, The Ohio State University Wexner Medical 
Center, Columbus, OH 43210 (michelle.boettler@osumc.edu).
doi:10.12788/cutis.0726

PRACTICE POINTS
•  Acquired epidermodysplasia verruciformis (EDV) is

associated with immunocompromised patients with
conditions such as HIV.

•  Multimodal treatment of HIV-associated acquired EDV
with acitretin, intralesional Candida albicans antigen,
and cryotherapy may be efficacious for patients with
recalcitrant disease.
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the keratinocytes (Figure 3). Koilocytes with perinuclear 
clearing associated with keratinocytes in the upper epi-
dermis were noted. Based on the clinical and histopatho-
logic correlation, acquired EDV was diagnosed.

Given that HIV-associated EDV often is recalcitrant 
and there is a lack of consistent and effective treat-
ment, the patient initially was prescribed oral acitretin 
25 mg/d with intralesional C albicans antigen injected 
once per month into the lesions along with concurrent 
cryotherapy. At subsequent monthly follow-ups, the 
involved areas were notably thinner and flat. The patient 
reported no remarkable side effects from the systemic 
retinoid treatment such as abdominal pain, photosen-
sitivity, or headaches, though he did experience mild 
xerosis. Complete resolution of EDV occurred with mul-
timodal therapy—acitretin, cryotherapy, and intralesional  

Candida antigen. Palmar verrucae were much improved, 
and he is currently continuing therapy.

Epidermodysplasia verruciformis is a rare genoderma-
tosis associated with an abnormal susceptibility to cuta-
neous HPV and can be acquired in immunocompromised 
patients. Patients with EDV present with a clinically het-
erogeneous disease that can manifest as hypopigmented, 
red-brown macules with scaling on the trunk, neck, and 
extremities, which are morphologically similar to tinea 
versicolor, or patients can present with flat wartlike pap-
ules that are most commonly found on the face, hands, 
and feet.2,3 Epidermodysplasia verruciformis can be dis-
tinguished from EDV-like eruptions and other general-
ized verrucoses by its characteristic histologic appearance 
and by the demonstration of HPV within the lesions, typi-
cally subtypes HPV-5 and HPV-8.1-3 Classic EDV histo-
pathologic findings include mild to moderate acanthosis 
and hyperkeratosis with enlarged keratinocytes featuring 
blue-gray cytoplasm and perinuclear halos.1 

The histologic differential diagnosis of EDV is quite 
broad and includes common verrucae, which may be 
distinguished by the absence of blue-gray discoloration 
of the cytoplasm among the individual keratinocytes.1 
Verruca plana and condylomata also may mimic EDV, 
and patients may present with minimal papillomatosis of 
the surface epidermis.2 Squamous cell carcinoma in situ 
(SCC-IS) and particularly bowenoid papulosis also may 
share similar histologic features.2 However, in SCC-IS, 
there typically is full-thickness dysplasia of the epider-
mis, which is not present in EDV. Nonetheless, EDV is 
equivalent to SCC-IS in its clinical behavior. Bowenoid 
papulosis shares similar findings, but lesions generally 
are located in the genital areas and linked to HPV-16 
and HPV-18.2 Additional histologic features of EDV have 
been described in the entity of EDV acanthoma, specifi-
cally incidental findings present in association with other 
cutaneous neoplasms including acantholytic acanthomas, 
condylomas, intradermal nevi, and seborrheic keratoses.12

The pathophysiology of EDV is thought to be spe-
cifically associated with patients with immunocompro-
mised conditions. Particular attention has been paid to 

FIGURE 1. Verrucous flat papules on the dorsal surface of the  
patient’s hand. 

FIGURE 2. Hypopigmented macules on the patient’s posterolateral 
neck consistent with epidermodysplasia verruciformis. 

FIGURE 3. Histopathology of epidermodysplasia verruciformis demon-
strated epidermal acanthosis with hyperkeratosis and hypergranulosis, 
abundant blue-gray cytoplasm, and koilocytes (H&E, original magnifi-
cation ×200).
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the association between EDV and HIV. Anselmo et al13 
reported a case of HIV-associated acquired EDV with pre-
existing lesions that were spread along the distribution of 
the patient’s tattoo, suggesting potential autoinoculation. 
In individuals living with HIV, the cutaneous features of 
EDV are not associated with immune status.14 

Acquired EDV also may be associated with other con-
ditions including renal transplantation, IgM deficiency, 
severe combined immunodeficiency, common variable 
immunodeficiency, systemic lupus erythematosus, and 
myasthenia gravis.2 Hematologic malignancies such as 
Hodgkin disease,4 natural killer/T-cell lymphoma,5 cuta-
neous T-cell lymphoma,6 adult T-cell leukemia,7 intesti-
nal diffuse large B-cell lymphoma,8,9 transformed acute 
myelogenous lymphoma,10 and chronic myelogenous 
leukemia11 also may be associated with EDV. In the inher-
ited form, integral membrane proteins of the endoplasmic 
reticulum encoded by the genes EVER1 and EVER2 on 
chromosome 17 are thought to act as restriction factors for 
certain types of HPV.2,3 Inactivating mutations in EVER1 
and EVER2 result in defects in cell-mediated immunity, 
rendering patients susceptible to both benign and onco-
genic verrucous infections.2,3 Currently, it is believed 
that immunosuppressed states may result in defects in 
cell-mediated immunity that make patients similarly 
susceptible to these virulent strains of HPV, resulting in 
an acquired form of EDV.3  Interestingly, the clinical and 
histologic presentation is identical for acquired EDV and 
genetic EDV. 

Due to the general resistance of EDV to treatment, a 
variety of options for acquired EDV have been explored 
including topical and systemic retinoids, cryotherapy, 
interferon alfa‐2a, zidovudine, ketoconazole, corticoste-
roids, podophyllotoxin, imiquimod, cidofovir, electrosur-
gery, 5‐fluorouracil, glycolic acid, temporized diathermy, 
and methyl aminolevulinate photodynamic therapy.3 
Highly active antiretroviral therapy has been proposed as 
a potential treatment modality for HIV-associated cases; 
however, acquired EDV has been reported to develop as 
an immune reconstitution inflammatory syndrome after 
the initiation of highly active antiretroviral therapy.15

Combination therapy consisting of a systemic reti-
noid, immunotherapy, and cryotherapy was initiated for 
our patient. Human papillomavirus infection is marked 
by epithelial hyperplasia, and retinoids induce antipro-
liferation through the control of epithelial cell differen-
tiation.16 The specific mechanism of action of retinoids 
in EDV treatment is unknown; however, the beneficial 
effects may result from the modification of terminal dif-
ferentiation, a direct antiviral action, or the enhancement 
of killer T cells.17 Immunotherapy with C albicans anti-
gen initiates an inflammatory reaction that leads to an 
immune response directed against the virus, thus reduc-
ing the number of warts.2 Cryotherapy aims to destroy 
the lesion but not the virus.2 The combination of systemic 

retinoids, immunotherapy, and destruction may target 
EDV via multiple potentially synergistic mechanisms. 
Thus, a multimodal approach can be beneficial in patients 
with recalcitrant acquired EDV.

The occurrence of EDV is rare, and data on treatment 
are limited in number resulting in general uncertainty 
about the efficacy of therapies. Elucidation of the specific 
mechanism of immunosuppression and its effects on 
T lymphocytes in acquired EDV may shed light on the 
most effective treatments. We present this novel case 
of a patient with HIV-associated acquired EDV who 
responded favorably to a combination treatment of acitre-
tin, intralesional C albicans antigen, and cryotherapy.
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