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Abstract: Anogenital warts (AGW) is the most common sexually transmitted infection in the world caused by the Human
Papillomavirus (HPV), especially types 6 and 11. Immunotherapy is one of the therapeutic modalities that can be used to treat
AGW. The mechanism of Vitamin D3 on AGW is the expression of antimicrobial peptides (AMP) that directly inactivate pathogens
and also enhance innate immune responses. One case of AGW type condyloma acuminata was reported in a 29-year-old male. A case
of condyloma acuminata-type AGW in a 29-year-old HIV stage 1 male patient was reported. His CD4 level was 500 cells/uL, and
treated with anti-retroviral (ARV). Physical examination of the perianal area revealed a skin-colored tumor with a verrucous surface.
Acetowhite test and HPV type 11 polymerase chain reaction (PCR) results were positive. The patient received intralesional injection of
vitamin D3 60,000 IU per lesion every two weeks four times. The lesions appeared to have shrunk by more than 50% after the fourth
injection. This case report shows the potential of intralesional vitamin D3 for the treatment of AGWs in an HIV patient. However,
further research is required to confirm both the efficacy and safety of intralesional vitamin D3.
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Introduction

Anogenital warts (AGW) are a benign proliferative lesion caused by the infection of human papillomavirus (HPV) types
6 and 11. It predominantly affects epithelial tissue of the anogenital or perianal area.'” AGW are highly contagious and
the most common viral infections through sexual contact.** The transmission of HPV occurs via direct skin contact
during sexual intercourse on a micro abrasion lesion from an infected individual.'?

AGW are the most common manifestation of HPV infection in the young population.'= It has been reported that there
were 160289 cases of AGW per 100,000 adult population per year,’ whilst the prevalence of AGW was 0.13%—-0.20%.”
Men who have sex with men (MSM), especially who are infected with human immunodeficiency virus (HIV), have
a greater possibility to be infected by HPV.® AGW can greatly influence productivity, medical health expenses, and
generate psychosocial issues.”> In immunocompromised individuals with HIV infection, the risk of persistent HPV
infection increased due to the disruption of HPV eradication by HIV. Thus, AGW lesions tend to easily grow and are
more challenging to treat in HIV individuals.’

Numerous options to treat AGW are available, however, they merely reduce or eliminate the skin lesions without
eradicating the HPV infection. Available treatments for AGW are generally symptomatic by extraction or destruction of
the warts® via surgical and non-surgical therapies."* However, it is not suitable for individuals with multiple warts or for
large-distant warts."* This is due to the side effects, such as pain, dyspigmentation, skin irritation,' secondary infections,’
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or scar lesion,'* caused by those therapies. The effectiveness of AGW therapies varies with the more frequent
recurrences occuring following less aggressive treatment.”

Immunotherapy approach could be an ideal alternative therapy for AGW as it provides local and systemic impact,”
minimal side effects, with successful rates of 45%—60%."'° The administration of intralesional vitamin D3 has been
reported by Tawfik et al as an alternative treatment for AGW. In their study, 20 individuals with AGW showed
improvement after receiving intralesional vitamin D3.""

Herein, we repot a case of AGW located on the perianal region in HIV individuals treated with intralesional
vitamin D3.

Case Report

A 29 year old male presented to Dermatology and Venereology Outpatient at Dr. Hasan Sadikin General Hospital
(RSHS) Bandung with the chief complaint of verrucous skin-colored papules on the perianal region that sometimes felt
itchy. Skin lesions were first developed six months prior to the consultation as a peanut-sized verrucous skin-colored
papule on perianal area. The number and size of the lesions then increased, with the largest size similar to 100-rupiah
coin three months prior to consultation. Patient was experiencing pruritus and occasionally bleeding during defecation.
History of purulent discharge, pain during urination, ulcers on genital area, or erythematous skin lesion on palmoplantar
area were denied. However, patient is suffering from stage 1 HIV since November 2021 and has been treated with anti-
retro viral (ARV) drugs combined with tenofovir-lamivudine-dolutegravir (TLD) regiment.

Patient preferred to have intercourse with men. At the age of 18, patient had coitarche with a same-sex partner and
engaged in unprotected intercourse as a “bottom” through anogenital and oro-genital manner. There was history of
promiscuity with partners and casual same-sex friends and unprotected anogenital and oro-genital intercourse as
a “bottom”. Patient occasionally scratched the skin lesions unknowingly and failed to wash his hands afterwards.
Patient has a history of alcohol consumption since he was 24 years old, yet he claimed never to drink to the point of
intoxication.

On a physical examination, vital signs and general status were within normal limits. No skin abnormalities were
found in dermatological examination. Venereological examination on the perianal region revealed multiple lesions of
mucosal-colored tumors with a verrucous surface on anal and perianal area. Some lesions were mobile without
tenderness on palpitation (Figure 1). Dermoscopy examination of mucosal-colored tumors with a verrucous surface
showed finger-like projection (Figure 2). On laboratory examination, 500 cells/ulL of CD4 cells and 23.1 ng/mL of
vitamin D3 level were found. Type 6, 11, 16, or 18 HPV were negative on genotyping examination. Histological

Figure | Multiple lesions of mucosal-colored tumors with a verrucous surface on anal and perianal area (A and B).
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Figure 2 Dermoscopy examination of mucosal-colored tumors with a verrucous surface showed finger-like projection.

examination revealed hyperplastic keratinized stratified squamous epithelium, hyperkeratosis, parakeratosis, papilloma-
tosis, and koilocytic cells were found (Figure 3). On the subepithelial layer, fibrocollagenous with infiltration of
inflammatory lymphocytes, dilatation of blood vessels, and erythrocyte extravasation were found. No evidence of
malignancy. Patient was then diagnosed with condyloma acuminata type of AGW according to the clinical features
and histological result.

A couple of cryotherapy sessions had been performed to treat the lesion. However, only minimal effect was
achieved with side effects that were difficult to tolerate. Eventually, patient received intralesional vitamin D3
injection (60,000 international unit [IU] per lesion) every two weeks for a total of four sessions. Patient experienced
pain in the injection site for a moment but was not limiting his activity. After a period of time, skin lesions started to
shrink in size after second injection of vitamin D3. The size of the lesion further shrunk after the 4™ injection
(Figure 4).

Figure 3 Histopathological examination showed hyperkeratosis (black arrow), parakeratosis (red arrow), and koilocytes in the epidermis (yellow arrow).
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Figure 4 Comparison of condyloma acuminata on the first day of consultation (A) and after forth injection of vitamin D3 (B).

Discussion

Condyloma acuminata, a type of anogenital warts (AGWs), is the third most common sexually transmitted infection
(STI) found in 2007-2011 from twelve hospitals in Indonesia.'> Young populations are susceptible to AGW with the
highest incidence affecting 20 to 24 year old women and 25 to 29 year old men.® A systematic review and meta-analysis
by Banura et al reported a pooled prevalence of anogenital warts (AGWs) of 7.5% (95% CI: 5.6-9.4) among HIV-
positive individuals in Sub-Saharan Africa, compared to 1.9% (95% CI: 1.2-2.6) in HIV-negative individuals, based on
data collected from 1991 to 2012."* Moreover, seroprevalence of HPV among MSM and bisexual men is 2-6 times
higher compared to heterosexual men.'* HIV-positive individuals carry a higher burden of HPV infection and AGW."” In
this case report, a 29-years-old male with HIV infection that had AGW ad regio perianal was described.

Individuals who have an early sexual contact, multiple sexual partners, a history of other STIs, HIV infection,
immunocompromised conditions, and non-use of condoms during sexual intercourse have a higher chance of HPV
infection.'® Risk factors, such as multiple sexual partners, having a new sexual partner within the last 12 months,
smoking, and immunosuppressive conditions also increase the possibility of AGW.!” Among MSM population, 65% of
HIV-free population and 95% of HIV-infected individuals are diagnosed with AGW.'"® AGW located on perianal area is
common in MSM population with history of receptive anal intercourse without a condom.” In this case report, the patient
had several risk factors for AGW, including multiple sexual partners, a new sexual partner within the last 12 months,
a history of receptive and unprotective anal intercourse, smoking, and immunosuppression condition due to HIV
infection.

The transmission of HPV might occur by sexual and non-sexual routes.'® HPV can survive within epithelial cells in
its dormant form for a long period. This could be leading to asymptomatic latent infections in 70% of infected
individuals,?® allowing the transmission of HPV even without the evidence of AGW lesions.” Study showed that there
were 630 million people infected by HPV, however, the manifestation of AGW was found in only 30 million cases.”'
Incubation period of anogenital HPV infection varies from three to eight months (average of two to three months),'***
and the period is shorter in women patients (median 2.9 months) than in men (median 11.0 months).>'* If left untreated,
AGW lesions may resolve spontaneously, still persist, or increase in size or number. Study by Camargo et al in 2014
showed 31% of 159 Brazilian male individuals who were infected by HIV were also diagnosed with AGW.> Lesions of
AGW in HIV-infected individuals tend to enlarge or increase in number, have poor response to and have a higher
recurrence rate after therapy.® Higher CD4 counts might improve the ability of immune system to eradicate AGW.’
Elimination of HPV infection in HIV-infected individuals usually occurs after patient receives ARV therapy for more
than 5 years.”* The transmission of HPV in this case report is likely through sexual routes, particularly receptive of anal
intercourse, and also through non-sexual transmission by scratching the lesion. Minimal spontaneous AGW resolution in
this patient might be caused by immunosuppression state of HIV infection and short duration of ARV therapy that is less
than five years.
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Most AGW cases can be diagnosed through history taking and physical examination. There are several types of
AGW, such as condyloma acuminata, popular warts, keratotic warts, and flat-topped papules. Clinical features of
condyloma acuminata resemble cauliflower appearance. Papular warts presented with 1-4 mm dome-shaped papules,
while keratotic warts have a thick layer that resemble verruca vulgaris or keratosis seborrheic appearance. Flat-topped
papules appeared as macules or papules'® with size ranging from 1-5 mm.>" Plaque might be visible when multiple
lesions are fused, especially in untreated or immunocompromised individuals.” AGW that grow on skin surfaces usually
show more pigmented lesion compared to the one that grow on mucosal surfaces.'® Whilst AGW is frequently
asymptomatic, an itchy or pain sensation might occur when irritation, bleeding, or secondary infection happens.'’
Traumatic place during sexual intercourse, such as male preputium and posterior vaginal introitus, are the most common
place for AGW. However, involvement of perianal area might occur in both genders without history of anal
intercourse.”® Mucosal-colored cauliflower tumour with verrucous surface that was found in this patient’s anal area is
consistent with the clinical appearance of condyloma acuminata.

Biopsy is required to confirm the diagnosis of AGW, especially in immunocompromised individuals, challenging
cases, AGW that is unresponsive to conventional treatment, or patients that worsen during treatment.'® Histopathological
features of AGW are hyperkeratosis, parakeratosis, hypergranulosis, basal cell hyperplasia, and papillomatosis.
Koilocytes, which represent the cytopathic effect of HPV, are flattened epithelial cells with a clear perinuclear area. It
has large, hyperchromatic, and sometimes contain multiple nucleus. Koilocytes might be found in stratum granulosum of
infected patient.”® Histopathological features taken from this patient showed similar findings of condyloma acuminata.

Human papillomavirus is part of Papillomaviridae family with double-stranded DNA. There are 150 types of HPV
based on nucleotide sequences, particularly the L1 protein-coding gene.”> HPV types responsible for AGW and benign
lesions are divided into low-risk HPV and types responsible for malignant lesion are high-risk HPV. Genotyping PCR
that is used to determine the type of HPV has sensitivities of 73.6% and specificities of 98%.%° Study by Gao et al*® in
2010 described that the most common HPV types causing AGW in China were type 6 (19.6%), type 16 (13.0%), type 52
(8.5%), and type 11 (7.6%). In this case report, the results from genotyping PCR were negative for types 6, 11, 16,
and 18.

AGW has a tendency to persist with spontaneous regression in 30% of cases within one year'® and 90% of cases
within 3 years.?’ It also has a high recurrence rate, especially within the first three months after treatment,® and might
lead to malignancy.'>'®?7 Resistance to treatment might occur in HPV lesions that have already grown in size or
number. Therefore, it is recommended to treat the lesion despite it being able to resolve spontaneously.”® Currently
available therapies for AGW aim to inhibit the growth of the lesion without eliminating the infection. Thus, it is not an
ideal treatment as it is less effective at preventing relapse.*®?* Surgical procedures, such as electrocautery, excision,
cryotherapy, and laser therapy, as well as non-surgical procedures, such as podophyllin, podophyllotoxin, trichloroacetic
acid, and immunotherapy are the available treatment for AGW.” However, these are less suitable for multiple warts or
lesions in distant locations because it might cause depigmentation, irritation, pain,' secondary infections,” or scarring,'"*
Therefore, treatment option is determined by the location, size, and number of the lesions, patient preferences and
comfort, treatment costs, possible side effects, available instruments, and the physician’s experience.l’8

Host’s immune response plays an important role in controlling HPV infection.'** Immunotherapy is a biological
treatment that utilized specific substance to stimulate or suppress the immune system to aid host battling cancer,
infection, or other disease.’ Immunotherapy generates a strong systemic immune response against HPV infection via
pro-inflammatory signals,”*® leading to the remission of treated lesions and lesions far from the treated area.'”
Additionally, injection trauma from the administration of immunotherapy might enhances local immune response.*”
Administration of immunotherapy as a treatment of AGW has a lower recurrence rate and generally does not leave
a scar.**! Accordingly, immunotherapy is recommended for recalcitrant or recurrent HPV infections, lesions that grow in
difficult-to-reach areas, or extensive cases.”’ In this case report, the patient had a large AGW lesion and the conventional
therapies that were given previously caused significant side effects, including pain and secondary infections.

Immunotherapy is one option to treat AGW that might stimulate or suppress the immune system against infections,
diseases, and malignancies.”” Available immunotherapy agents are trichopytin, imiquimod, mumps-measles-rubella
(MMR), Candida antigen, cimetidine, zinc sulfate, Bacillus Calmette-Guerin (BCG), and topical allergens.3 % Several
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case reports documented the benefit of vitamin D, as well as intralesional antigens and vaccines, such as bleomycin,
purified protein derivative (PPD), MMR, Candida antigen, and Mycobacterium vaccines, as a treatment of AGW.'!-3!73?
Vitamin D3 is an immunomodulator with numerous benefits for the immune system.**° Its mechanism of action relates

to the expression of antimicrobial peptides (AMP)>" >’

which directly inactivate pathogens and enhance the innate
immune response.*” > AMP might eliminate and interrupt the early phase of the HPV infection. Study by Buck et al*
showed AMP could protect host before HPV invaded host’s cells. Vitamin D acts through its receptor on keratinocytes,
melanocytes, fibroblasts, and skin’s immune cells.*”

Aktas et al'’ injected 60,000 IU of intralesional vitamin D3 per lesion on maximum 5 lesion per session in 20 patients
with warts. Patients were given second injection within two-week interval and it showed successful treatment without
recurrence in 80% of patients. Kavya et al*' reported successful recovery rate of 78.5% in 42 patients that received
120,000 IU intralesional vitamin D3 every two weeks up to four injections. Moreover, recurrency rate out of 42 patients
was only 2.38%.% In addition, Kumar et al*® reported intralesional injections of 300,000 TU vitamin D3 up to four of the
largest lesions every three weeks lead to a recovery to 71.5% out of 88 patients. Raghukumar et al*? also reported that
90% of patients who received intralesional vitamin D3 injections had a complete response to resistant warts.

The utilization of intralesional vitamin D3 to treat AGW is still limited and it has only been reported in two case
reports. Case report by Jha*® described a successful treatment of AGW in male patient using a total of 120,000 TU
vitamin D3 intralesionally. Each lesion from two different warts had been injected with 60,000 IU vitamin D3 three times
within two week period and showed no recurrences within six months after treatment. Treatment responses were
categorized as complete resolution (100% wart clearance), moderate (50-100% wart size reduction), and mild responses
(<50% reduction).*? Other case report from Tawfik et al'' reported out of 18 patients; 2 patients had complete resolution,
6 patients had moderate responses, and 1 patient had mild responses to intralesional 60,000 IU vitamin D3 in four
locations every two weeks, for up to four injections. In this case report, the patient showed moderate response after five
intralesional injections of 60,000 IU vitamin D3 within a two-week interval.

Recent studies suggest that intralesional vitamin D3 rapidly improves viral load of HIV patients.*® Coelho et al
investigated the effect of 50,000 IU vitamin D twice weekly for five weeks, followed by 8,000 IU twice weekly for a total
of 24 weeks. They found an increment of 3.3 cell/mm® CD4 count that positively correlated with an increment of 1 ng/
mL in calcidiol levels.*” Thus, vitamin D3 supplementation might be safe for HIV patients. However, the measurement
of CD4 in this case report was not performed after the administration of vitamin D3.

The side effects that had been observed in study by Tawfik et al'' was pain during injection, which was also
reported by Kavya et al*' in 80% of pediatric patients. No life-threatening complications were reported. Injection site
swelling was observed in 78.57% of patients with spontaneous recovery within four weeks, and depigmentation was

reported in one patient. Raghukumar et al*?

noted that the pain at injection site was the main side effect of intralesional
vitamin D3 injections. In this case, the patient also experienced pain sensation during injection with no other side
effects.

AGW is a disease localized to the epidermis site and does not interfere with systemic condition.?’ In this case report,
PCR examination of the warts was negative for HPV types 6, 11, 16, and 18, which indicates a favorable prognosis for
the patient’s longevity. Patient expressed anxiety for sexual intercourse due to his concerns regarding transmission to his
partners and also discomfort from difficulty cleaning after defecation, indicating a somewhat uncertain functional
prognosis. AGW has a tendency to persist* with a high recurrence rate,'"* especially in individuals with HIV.® HPV
eradication in HIV-infected individuals typically occurs after the administration of ART for more than five years.** This
patient has been treated with ART for 11 months, indicating a doubtful prognosis for complete resolution. Life
expectancy in HIV-infected individuals with a CD4 count above 500 cells/uL is comparable to that of the general
population. Opportunistic infections are the leading cause of death in HIV-infected individuals, but their incidence can be
reduced with the administration of ART.?” This patient is in stage I HIV with CD4 count of 500 cells/uL without any
evidence of opportunistic infections, suggesting a poor long-term prognosis. In Indonesia, social stigma and discrimina-
tion still hinder the prevention for HIV infection and treatment efforts, affecting the quality of life for individuals with
HIV.*® This patient is still not ready to disclose his HIV condition to his family.
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The limitation of this case report is that the efficacy of 60,000 IU of vitamin D3 intralesional injection for AGWs in
HIV-positive patient has only been tested on one patient. Further research using a large scale of subject is recommended
to investigate the effectiveness and safety of vitamin D3 as treatment for AGWs in HIV positive patients.

Conclusion

Condyloma acuminata (CA), a type of anogenital warts (AGW), is a common sexually transmitted infection (STI) that
continues to be a significant public health concern, particularly in populations such as men who have sex with men
(MSM) and individuals with human immunodeficiency virus (HIV). AGW lesions easily grow in HIV individuals.
Conventional treatment of AGW is not effective to eradicate the infection and only inhibit the growth of the lesions. Even
though AGW might resolve spontaneously, it is recommended to promptly treat the lesion to avoid treatment resistance.
Vitamin D3 is an immunomodulator with numerous benefits for the immune system. It might directly inactivate
pathogens and enhances the innate immune response. The administration of vitamin D3 is a treatment option for
AGW with minimal side effects. Whilst vitamin D3 might be safe to treat AGW in HIV patients, further study is
required to confirm both the efficacy and safety of intralesional vitamin D3, particularly in HIV-infected populations.
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