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Abstract: Verruca vulgaris is a cutaneous infection predominantly caused by human papillomavirus (HPV) type 1, 2, and 4. In
immunocompromised individuals infected with human immunodeficiency virus (HIV) infection, HPV leads to a higher prevalence of
infections and also has a greater likelihood of being infected with atypical types such as genital-associated HPV in extragenital sites.
This case report describes a 48-year-old male patient who presented with skin-colored verrucous papules on the hands and feet, with
no evidence of genital lesions. Polymerase Chain Reaction (PCR) genotyping identified the presence of HPV types 4, 6, and 16 as an
etiology of verruca vulgaris, low-risk HPV with genital-associated lesions, and high-risk HPV. This atypical result may suggest
a failure of the immune defense system of the body. Therefore, accurately identifying HPV types through PCR testing in immuno-
compromised patients is essential for appropriate clinical management and monitoring.
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Introduction
Verruca vulgaris or common wart is a viral skin infection caused by human papillomavirus (HPV),'* a member of the
Papillomaviridae family with double-stranded deoxyribonucleic acid (DNA).> Clinical manifestations of HPV can occur
on mucosal surfaces and skin throughout the body.*> HPV skin infections are estimated to affect 10% of the global
population,’ occurring across all age groups. The infections are more commonly observed in children and adults, with an
incidence rate and prevalence of 30% and 0.84-12.9%, respectively.®” There are over 150 hPV subtypes, each with
a tendency to infect specific anatomical sites." However, in immunocompromised individuals, cutaneous wart lesions can
be attributed to HPV types typically associated with genital infections.®’

Among the various types of cutaneous warts, verruca vulgaris is the most prevalent, predominantly caused by HPV
types 1, 2, and 4!

HPV types causing benign lesions and anogenital warts are classified as low-risk, while those associated with cancer and
malignant lesions are considered high-risk.*'® Low-risk HPV types such as 6 and 11 are associated with anogenital warts with
low potential for malignancy. Meanwhile, high-risk types, such as 16 and 18, are closely connected to significantly increased

12,13 12,14 and
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risk of malignancy. "' esions associated with HPV infection include cervical, vaginal, vulvar, penile, anal cancer,
oropharyngeal cancers, which occur in persistent high-risk HPV infections, worsen from precancerous and cancerous.
HPV causes an estimated 630,000 cancers worldwide, accounting for about 5%."* In 2019, the virus led to an estimated

620.000 and 70.000 cancer cases in females and males, respectively.'” Warts can significantly impair the quality of life of
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patients due to physical discomfort and cosmetic disfigurement.'® Extragenital warts caused by HPV type 6 are uncommon,
with the etiology not well understood.'” The prevalence has not been extensively studied but a case series'” and multiple case
reports have explored the topic.'” ' This occurrence of extragenital warts caused by genital-associated, and high-risk HPV is
more commonly found in an immunocompromised individual including human immunodeficiency virus (HIV) infection.”*°
Other viruses, such as herpes simplex and Epstein-Barr virus, as well as various bacterial species, frequently interact with
HPV,, potentially influencing the replication, persistence, and progression to cancer.”' The evidence shows that HPV6 and
HPVI11 may contribute to the development of malignant lesions, with reported frequencies of single or dual HPV6/11
infections varying between 0-5.5% and 0-87.5% for penile and laryngeal cancers, respectively.?? Previous research have
reported peculiar characteristics of the immune response to HPV type 6, including the transfer of antibodies from the mother to
the child.** Therefore, this report aimed to describe a case of verruca vulgaris in an HIV patient with Polymerase Chain
Reaction (PCR) genotyping results.

Case Report

A 48-year-old male presented at Venereology Clinic Doctor Hasan Sadikin General Hospital (RSHS) with chief
complaint of skin-colored papules with rough surfaces occasionally pruritic but non-painful on both hands and feet.
These lesions had been present for approximately three years, with the initial beginning as two pinhead-sized, mildly
pruritic, non-painful papules on the dorsal right hand. Over time, the lesions extended to both hands and feet, causing
discomfort and social embarrassment. The patient was treated at a local clinic, where a diagnosis of warts was made, and
a topical treatment was prescribed. After three months, there was no noticeable improvement. Subsequently, the patient
self-administered Callusol® (containing salicylic acid, lactic acid, and polidocanol) and Benoson® (containing beta-
methasone) for six months with no improvement.

The patient works as a construction worker and frequently experiences minor injuries to the hands and feet. A similar
condition was reported in a coworker but denied any family history of similar lesions. Good personal hygiene was
practiced, avoiding shared towels and wearing footwear in public facilities. The patient had a significant medical history
of HIV stage 4, diagnosed in May 2023, and was on antiretroviral therapy. A history of intravenous drug use was also
reported, and HPV vaccine was not received. The patient has tattoos, smokes, and occasionally consumes alcohol. There
are no systemic symptoms or drug allergies reported and screening for pulmonary tuberculosis was negative.

Physical examination showed normal vital signs and dermatological status reported multiple lesions with a regional
distribution on both hands and feet. The lesions were partially discrete and confluent, with irregular shapes. The smallest
lesion measures 0.1 cmx 0.1 cmx 0.1 cm to 3 cm x 2 cm x 0.1 cm. The lesions had well-defined borders raised from the
skin surface, dry, and presented as verrucous papules and plaques (Figure 1). Meanwhile, the dermoscopic examination

Figure | At the patient’s initial visit for treatment, skin-colored verrucous papules were observed on both hands (a) and feet (b).
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of the verrucous papules showed dotted vessels (Figure 2). Histopathological examination of the verrucous lesions on the
feet showed acanthosis, epidermal hyperplasia, papillomatosis, orthokeratosis, and koilocytosis, with no evidence of
malignancy (Figure 3). The CD4 level at the time was 106/Ul and the patient was initially subjected to cryotherapy at
two-week intervals for three months. However, the patient reported intolerable side effects, including pain and blister
formation. An alternative treatment option was requested, and the use of 80% trichloroacetic acid (TCA) was considered.
Subsequent improvement in the lesions was observed following the treatment (Figure 4). The patient was considered for
HPV and VZV vaccination for further protection.

Figure 2 Dermoscopic examination of the verrucous papules revealed dotted vessels.

Figure 3 Histopathological examination of the verrucous lesions on the feet showed acanthosis (red arrow), hyperkeratosis (green arrow), papillomatosis (black arrow), and
the presence of koilocytes (yellow arrow), with no evidence of malignancy.
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Figure 4 By the second week of TCA treatment, partial resolution of the warts was observed on both hands (a) and feet (b). Limitation: a more recent follow-up image was
not available.

Discussion

Verruca vulgaris, or common warts, are benign epithelial proliferations caused by the human papillomavirus (HPV)."**
The incidence peaks between the ages of 12 and 16,>*?° with a higher prevalence in males, particularly those engaged in
outdoor physical activities.”**” HPV infects both mucosal and cutaneous surfaces, with over 150 identified types.>® The
types that infect the skin are epidermotrophic, targeting keratinized skin surfaces. Meanwhile, mucosal types can infect
various mucosal tissues, including the anogenital epithelium.”® HPV types are further categorized into high-risk (HR-
HPV) and low-risk (LR-HPV) groups. HR-HPV 16 and 18, are connected to malignancies.20 Different efforts are needed
to improve the classification of patients with HPV using genotyping PCR, with a sensitivity of 73.6% and a specificity of
98%.'%?? This method provides valuable information for prognostication and enables patient surveillance.?’ In this case
report, the patient tested positive for HPV types 4 and 6 (low-risk) as well as type 16 (high-risk).

HPV enters the skin through minor trauma and infects the basal epithelial layer.’® The transmission of genital-type
HPV to non-genital skin sites occurs directly through sexual practice including the axilla (maschalagnia or armpit
fetishism),”® or direct contact with hands.'” This can be achieved through contaminated objects such as razors or
towels,”’ or vertical transmission during vaginal delivery with a delayed onset.'” Additionally, individuals with
a history of atopy or friction-induced microtrauma to the skin may be more prone to infection.”” As the infection
progresses, the infected cells differentiate into keratinocytes and migrate to the epithelial surface. In immunocompetent
individuals, the strong immune response typically controls the infection, preventing wart formation.''***' However, in
immunocompromised individuals, such as those with HIV, warts are formed due to an inadequate immune response.'*
Patients with HIV infection show a higher prevalence of HPV infection and tend to experience persistent HPV
infections.”® Specific HPV types have a predilection for infecting particular anatomical sites, a tendency influenced by
immunological status.'® For instance, HPV types 6 and 11 are found in the anogenital region. Therefore, the appearance
of these HPV types in atypical locations may report a failure of the immune defense system.'®*? Additionally, HIV
patients are infected with uncommon HPV types and may present with multiple types within a single lesion due to the
compromised immune system inability to control expression and replication.”® Porro et al’ reported that the duration of
wart symptoms in individuals with HIV ranges from 6 months to 10 years. These individuals often experience infections
with multiple uncommon HPV types. Besides HIV infection, other factors have a potential role in the atypical
presentation of mucosatropic HPV such as type 6 in non-genital skin sites®> such as T-cell inherited cellular
immunodeficiency.'® The previous cases occurred at a young age acting as a potential risk factor in the population'”**
Meanwhile, other cases suggested the possibility of immunological impairments but were unable to detect.'”'® The
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mechanism used by HIV infection to increase the prevalence and severity of HPV is not fully understood. However, the
process includes interactions between HIV and HPV proteins.® Immunological dysfunction in HIV patients significantly
impacts the progression of HPV infections. Effective immunity against HPV relies on robust, localized cell-mediated
immunity, which is compromised in individuals with HIV. Moreover, HIV infection alters the cytokine expression in
epithelial cells, promoting the reactivation of latent viruses in keratinocytes and increasing the progression of existing
HPV infections.® The virus may also induce the expression of pro-inflammatory cytokines such as interleukin (IL)-6, IL-
1, and tumor necrosis factor (TNF)-alpha, which can enhance HPV transcription and increase the viral load."' Due to the
advancement in HIV/AIDS, there is a decline in the cytotoxic T-lymphocyte response to HPV oncoproteins E6 and E7,
impairing the ability to eliminate HPV and allowing for unchecked epithelial cell proliferation.® The impairment of
cellular immune response to HPV by HIV infection diminished the ability to clear HPV infections, particularly when
CD4+ T cell counts fall below 120/uL.”* In terms of humoral immunity, seroconversion following HPV vaccination is
lower in HIV-positive patients compared to immunocompetent individuals, particularly among those with a CD4 count
below 200 cells/mm?.*® In contrast, prevalent HPV infection may increase the risk of HIV acquisition through multiple
mechanisms. These include the down-regulation of E-Cadherin by the HPV E7 protein, which increases the susceptibility
of the genital tract to HIV. The infection also disrupts the density and morphology of Langerhans cells, reducing the
capacity to block HIV infection. Furthermore, the T-lymphocyte-driven immune response to HPV may elevate the risk of
HIV. Non-persistent HPV infections, associated with T-lymphocyte influx, have been connected to a higher likelihood of
HIV acquisition.®” In this case, the HIV Stage 4 status of the patient, with CD4 level 106/uL increased the severity of the
HPV infection, although lack of data on viral load. This report was only on single-patient focus with the possibility of
selection bias which became a limitation in generalizing the correlation on further cases. Even though the association
between HPV type 6 and skin lesions is evident, establishing a causal relationship with certainty is impossible. The HIV
status increases the likelihood of persistent infection, which may be more resistant to treatment due to association with
a higher recurrence rate and an elevated risk of progressing to malignancy.

Clinical manifestations of verruca vulgaris often begin asymptomatically, developing into well-defined, thickened
hyperkeratotic lesions."® Meanwhile, clinical manifestations of mucosatropic HPV infection including non-genital skin

sites are rarely reported.'” Cavalcanti et al'

diagnosed the presence of HPV types 6 and 16 in a 39-year-old
immunodeficient male with warts on the hands and feet, without any anogenital lesions. Another case was reported by
Blauvelt et al'” which included extragenital warts on the arms and legs caused by HPV type 6 in a 9-year-old girl
persisting for three years. Examination showed hyperpigmented verrucous papules across the arms and legs, with no
lesions on the oral or genital mucosa. Hsu et al'® described a case of HPV type 6 in a 30-year-old male presenting with
warts in the axillary region. The patient was suspected to have immunodeficiency, facilitating the progression of the HPV
infection.?’ The diagnosis of verruca vulgaris is typically clinical, but histopathological examination is recommended for
resistant lesions, particularly in immunocompromised patients.*® Histopathological findings typically include acanthosis,
epidermal hyperplasia, papillomatosis, orthokeratosis, hypergranulosis, tortuous capillaries in dermal papillae, and
parakeratosis with red blood cells trapped at the tips of digitations.'** Infected cells in the granular layer, known as
koilocytes, are characterized by coarse keratohyalin granules and perinuclear vacuolization.'*® Dermoscopic examination
can also aid in the diagnosis, showing features such as papilloma growth, finger-like projections, hairpin-like vessels,
dotted and linear vessels, and frogspawn-like hemorrhagic spots surrounded by a white halo.?” In this context, the patient
was diagnosed with verruca vulgaris based on the clinical history of rough, skin-colored nodules on the hands and feet.
The physical examination showed hyperpigmented papules and verrucous plaques, histopathological findings of acantho-
sis, epidermal hyperplasia, papillomatosis, orthokeratosis, and koilocytes without evidence of malignancy, as well as
dermoscopic findings of dotted vessels.

The treatment aims to alleviate physical and psychological discomfort, prevent the spread of infection, and minimize
side effects.*” The numerous therapeutic modalities available are not ideal due to the inability to achieve complete
eradication of HPV infection,*' leading to insufficient prevention of recurrence.**** The choice of treatment depends on
factors such as the location, size, and number of warts, patient preference, cost, convenience, side effects, available
instruments, and the experience of the physician.*'"** Treatment options fall into four categories of cytodestructive
methods, antiviral therapy (cidofovir), chemotherapeutic agents (bleomycin and 5-fluorouracil), and immunotherapy
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(imiquimod, zinc sulfate, cimetidine). Cryotherapy induces necrosis of HPV-infected keratinocytes or stimulates a local
inflammatory response to trigger immune reaction.®® Success rates for cryotherapy range from 50% to 70%, with
treatment typically administered every two to three weeks for three months.** However, side effects such as pain, blister
formation, scarring, and changes in pigmentation can occur.”’*' After the fourth cryotherapy session, the patient reported
intolerable pain and blistering, leading to a switch to 80% TCA. The chemical agent destroys tissue through cellular
protein hydrolysis, with success rates of 70% to 81%.*** TCA applied up to six times over six to eight weeks can cause
side effects such as pain, infection, ulceration, and scarring.*® Moreover, the application is important for HPV vaccina-
tion, especially in fragile individuals affected by HIV. HPV vaccines have proved to have outstanding safety, including in
HIV patients with lower efficacy than in HIV-negative individuals.*’ There is also growing evidence of the possibility of
therapeutic effects of HPV vaccination on AGWs and cutaneous warts.** The immunization of VZV in HIV infected
patients is safe with a preventative measure for varicella and herpes zoster.*’ In this context, the patient experienced
partial wart removal by the second week with minimal pain and continue the therapy, as reported in Figure 4. The patient
is still considering HPV and varicella zoster virus vaccination for further protection.

Conclusion

In conclusion, HPV genotyping was crucial in immunocompromised patients, particularly those with HIV, who were
susceptible to persistent infections with atypical types. The identification of low-risk and high-risk HPV strains in non-
genital areas suggested a compromised immune response, increasing the risk of progression to malignancy. Therefore,
thorough diagnostic evaluations, including PCR testing, were essential for effectively managing and monitoring HPV in
immunocompromised individuals with suggestions for HPV prevention through available vaccination.
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