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Abstract: Anogenital warts (AGW) including multiple types of human papillomavirus (HPV) are prevalent. In this context,
oncogenic HPV infection leads to anogenital cancers and the lesion is more persistent. Several research on AGW therapy with
measles, mumps, and rubella (MMR) vaccine injections have been successful without adverse effects. However, the effects of MMR
immunotherapy for AGW on multiple HPV infections have not been reported. This research is a case report of AGW in a 17-year-old
male treated with MMR. The inclusion criteria specified young age, indicative of a strong immunological status. Meanwhile, the
exclusion criteria comprised immunocompromised conditions, such as HIV confirmed to be negative. Dermatological examination
showed that the pubic region and penile shaft presented 51 verrucous papules for 6 months, with histopathological results supporting
the diagnosis of AGW. Polymerase chain reaction (PCR) examination reported the inclusion of HPV types 6, 11, and 16. The
subcutaneous MMR vaccine was injected into the deltoid area every 2 weeks for three sessions. Meanwhile, the treatment response
was assessed by counting the number and measuring the size of the lesion. After three sessions of MMR immunotherapy, there was no
improvement in the size or quantity of lesions. Based on previous reports, a higher clearance rate for MMR immunotherapy was found
in warts with a duration of < 6 months, while oncogenic HPV genotypes, particularly HPV type 16, take longer to clear than others.
The efficacy of subcutaneous MMR injection for AGW treatment was unfavorable due to oncogenic HPV types. AGW treated with
MMR immunotherapy should investigate oncogenic HPV genotype. However, further research needs to be carried out to justify this
conclusion due to the limitations.
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Introduction
Anogenital warts (AGW) are benign proliferative lesions on the epithelium of the skin and mucous membrane of the
genitalia, anus, and perianal area, as well as inguinal and pubic regions.'* AGW is the most prevalent sexually
transmitted infection (STI) ranking as the third most common disease in 2007-2011 based on the data from 12 teaching
hospitals in Indonesia.®>> The global incidence ranges between 160-289 cases per 100,000 population per year.! The
incidence of AGW is most prevalent in females and males less than 24 years old and 25-29 years old.* Based on data
from Dr. Hasan Sadikin General Hospital Bandung from 2018 to 2023, 260 AGW cases attended the venereology
outpatient clinic.

AGW are caused by human papillomavirus (HPV) infection, primarily types 6 and 11."® Oncogenic types of HPV,
such as types 16 and 18, may also be detected in AGW lesions (Table 1)." Coinfection with multiple types is prevalent

but the impact on persistence and the development of malignancies remains unclear.” Research in Latin America found
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Table | Types of HPV and Their Association with Different Clinical Manifestations

Categories Type of Lesions HPYV Types

Mucosal Oncogenic (High-Risk)'O’I2 Cervical Intraepithelial 16, 18, 26, 31, 33, 35, 39, 45, 51-54, 56, 58, 59, 65, 66, 68, 73, 82
Neoplasia, and Cancer

Mucosal Non-oncogenic (Low-Risk)'®™"? | Anogenital Warts 6, 11,26, 30, 34, 40, 4244, 53, 54, 55-57, 61-63, 69-74, 77, 79-82, 84,

89, 90

Skin Lesion'' Plantar Warts 1,2, 4,10, 27, 41, 57, 60, 63, 65, 66, 88, 95
Common Warts 27, 57,2,1,4
Flat Warts 3, 10, 26, 27, 28, 29, 77, 78, 94, |14, 41

that 28% were infected or coinfected with high-risk HPV.® Individuals with AGW persisting for a duration of 1—6 months
were found to be three times more prone to having oncogenic HPV infection compared to those with warts lasting less
than 1 month.” Approximately 90% resolve spontaneously within 2 years by the immune system of the body. However,
some infections can lead to clinical manifestations and complications, including AGW, recurrent respiratory papilloma-
tosis, and various forms of cancer.’

Treatment for AGW is painful, time-consuming, and requires clinician assistance since recurrence is common.'* The
condition can be treated with immunotherapy, as well as surgical methods such as electrocautery.”'> Immunotherapy
aims to destroy warts, even those located far from the injection site to prevent recurrence.'® The immunotherapy agents
observed are the measles, mumps, and rubella (MMR) vaccine.'” The MMR vaccine is a live attenuated strain of the
MMR virus.'® Several research on the therapy of AGW with MMR injection were successful and showed no serious
adverse effects.'®'®!° Limitations of MMR immunotherapy include the contraindication in specific populations, such as
pregnant women and immunocompromised individuals who are at a higher risk of infection. Previous research reported
that the success rate of MMR immunotherapy for warts varied significantly, with success rates ranging from 58.7% to
87.8%.'® Meanwhile, the complete response rate for AGW was 63.64%.* There was no recurrence even though the
recurrence data was limited to 6 months.'® Previous research on MMR immunotherapy for AGW caused by multiple
HPV infections have not been reported. A case of AGW caused by multiple HPV types (low-risk type 6, 11, and high-
risk type 16) in the pubic region and penile shaft in a 17-year-old male was reported. The AGW was unsuccessfully
treated with a subcutanecous MMR injection but the lesions were removed by electrocauterization. Therefore, this
research aimed to evaluate the immune response to MMR immunotherapy in patients with AGW of oncogenic and non-
oncogenic HPV types.

Clinical Case
A 17-year-old male presented to the Venereology Clinic with a chief complaint of multiple itchy, brownish papules
located in the pubic region and on the penile shaft. The skin lesions initially appeared 6 months before the visit in the
form of small papules that appeared in a few numbers. The papules multiplied and showed confluence, causing some
lesions to increase in size. The patient had not obtained any medication for the complaint. The patient was not yet
married but had engaged in sexual intercourse since 14 years old with approximately eight female sexual workers without
protection. Additionally, the patient smoked approximately 20 cigarettes daily, had no history of narcotic or alcohol use,
had urethral discharge approximately 1 month ago and went to a general physician for medical attention. The physician
informed the patient of a possible gonorrheal infection and administered treatment through an intramuscular injection.
On physical examination, the important signs were within normal limits, the patient was of normal weight, and no
lymph node enlargement was found. Venereological examination reported lesions in the pubic region and penile shaft,
presenting as 51 verrucous papules. Additionally, no abnormalities were observed in the hair, nails, palms, or soles and
the acetowhite test results were negative. Blood serum tests for human immunodeficiency virus (HIV), hepatitis
B surface antigen (HBsAg), Treponema pallidum hemagglutination assay (TPHA), and venereal disease laboratory
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(VDRL) titers were non-reactive. A dermoscopic examination of the lesion reported a knob-like appearance, as shown in
Figure 1. An excisional shave biopsy was obtained from a skin lesion in the pubic region and sent to the Department of
Pathological Anatomy for investigation. Histopathological examination showed hyperkeratosis, papillomatosis, acantho-
sis, koilocytosis (Figure 2), and lymphocyte infiltration, supporting the diagnosis of AGW and condyloma acuminata.

Figure | Dermoscopic results showed a knob-like appearance.

Figure 2 Histopathological results with hematoxylin-eosin staining showed koilocytosis of the nucleus (blue arrow), magnification 400x.
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PCR genotyping reported that HPV types 6, 11, and 16 were found in warts on the base of the penis obtained by shave
biopsy.

The patient was treated with a subcutanecous MMR vaccine injection in the right upper arm every 2 weeks for three
sessions and avoided any sexual contact during treatment. The dose of injected MMR vaccine was 0.5 mL and there were
no signs of swelling, nodules, blisters, or abscesses at the injection sites. Treatment effectiveness was evaluated by
measuring the size and quantity of warts at each subsequent visit. However, at the 1-month follow-up after the third
injection, there was no discernible improvement in the size or quantity of the lesions (Figure 3A and B). The patient
complied to avoid any sexual contact during treatment which was carried out with a sexual worker. The itching sensation
was diminished after the third injection. Additionally, there were no reports of pain, itching, redness, swelling, or flu-like
symptoms. The remaining lesions were completely removed by electrocautery (Figure 4) and no recurrence was observed
during the 6 months following immunotherapy.

Figure 4 Lesions after treatment with electrocautery.
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Discussion

AGW is the most common viral infection transmitted through sexual contact,'> affecting an estimated 160-289 cases per
100,000 individuals annually worldwide. This disease poses a significant public health concern.! AGW is most
commonly found in females under 24 and males between the ages of 25 and 29.'° The significant associations between
multiple HPV infections and the detection of warts include smoking more than 10 cigarettes/day, having more than five
female partners, and condom use less than half the time during vaginal sex in the past 3 months. These estimates of
association were higher for multiple-type infection than for single-type HPV infection.”” The patient is a male who had
coitarche at 14 years old, had another sexually transmitted disease, had eight female sexual partners without condom use,
and smoked about 20 cigarettes daily.

HPV is a small, double-stranded deoxyribonucleic acid (DNA) virus belonging to the Papillomaviridae family.'*?!
HPV types are classified into cutaneous and mucosal, while the mucosal are divided into low-risk (non-oncogenic) and
high-risk (oncogenic).11 Low-risk HPV or the cause of AGW are HPV 6, 11, 26, 30, 34, 40, 42-44, 53, 55-57, 61-63, 69,
70, 72, 73, 77, and 79-82. High-risk HPV includes oncogenic types causing oropharyngeal cancer as well as anogenital
cancers such as cervical, anal, vulva, vagina, and penis cancers, consisting of HPV types 16, 18, 31, 33, 35, 39, 45, 51,
52, 54, 56, 58, 59, 65, 67, and 68.'"'> AGW is transmitted through sexual contact and is mainly caused by HPV types 6
and 11 in 95% of cases.""'® Several types, including high-risk genotypes such as types 16 and 18, can also be detected in
AGW lesions.' Based on the PCR sequencing of the AGW tissue, HPV types 6, 11, and 16 were found, reporting the
presence of high-risk HPV types of the lesions and a tendency toward the development of precancerous lesions.

Research by Wu et al in China detected the presence of low-risk HPV types 6, 11, and 42, and high-risk HPV types
16, 18, 31, 33, 52, 56, 58, 59, and 68 from the cervical swabs of 50 women with AGW.?? In another research in China,
Zhu et al found that the four most prevalent HPV types causing AGW were 6, 11, 16, and 52. Detectable rates of low-risk
HPV are higher than high-risk HPV types. Additionally, high-risk HPV in AGW is common and can act as reservoirs of
cancer-related types.”® Research from Kuwait found that HPV type 16 was the most common genotype detected in AGW
(28.2%) while type 6 was only 10.3%.° In research conducted in the United States, the most prevalent types of HPV
detected in AGW among men were types 6 (43.8%), 11 (10.7%), and 16 (9.8%).>* Another research conducted in
Colombia reported that HPV type 6 was predominant in women (62%) and men (56%), with HPV type 11 at 20%.
Furthermore, HPV type 16 ranked third in prevalence, with 16% of patients testing positive.® HPV types 6, 11, and 16 are
prevalent in AGW across various regions globally.?

Intralesional immunotherapy has been successfully used in the treatment of warts with the potential advantages of good
efficacy, high safety profile, low recurrence rate, and clearance of untreated distant warts compared to conventional
therapy.”” Different methods of immunotherapy are used to treat warts, including imiquimod, intralesional interferon,
oral medications such as levamisole, cimetidine, and zinc sulfate, intralesional antigens namely Candida albicans antigen,
tuberculin or purified protein derivative (PPD),%**” Mycobacterium w, bacillus Calmette—Guérin (BCG);*® the MMR
vaccine.”>°! The MMR vaccine injection is not routinely used to treat AGW. Several research have reported successful
outcomes but larger randomized trials must be conducted to prove the effectiveness of MMR vaccine injection as
a treatment for AGW. The advantages compared to other therapeutic modalities are the low recurrence rate, minimal
side effects, and convenience of use.'” Mohta et al suggested that the mechanism of action was by increasing the T helper 1
(Th1) immune response, tumor necrosis factor-a (TNF-a), interleukin-2 (IL-2), IL-4, IL-5, and interferon-gamma (IFN-y).
The stimulated immune response can eliminate all lesions outside the treated lesion.'® In immunocompetent individuals,
Thl (CD4+) cells secrete various types of cytokines, including IFN-y, IL-2, and IL-12. Additionally, IL-2 stimulates the
maturation of cytotoxic T cells and increases the natural killer (NK) to eliminate virus-infected cells.*

Different research assessed and compared the effectiveness of MMR vaccines in genital and extragenital warts. In an open-
label research, Sharma and Agarwal evaluated the use of a 0.5 mL MMR vaccine in 35 patients with AGW at 3-week intervals.
The research found that the therapy responded in 98% of patients after 9 weeks, after the third injection.”* Meena et al reported
two cases of AGW that responded to 0.5 mL intralesional injection of MMR vaccine at 3-week intervals.!” Mohta et al used
0.2-0.3 mL intralesional MMR vaccine injection for recalcitrant extragenital warts. The patient was given 0.5 mL of the

injection at the largest wart at 3-week intervals for a maximum of three sessions. The results showed a complete cure within
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3 weeks and the patient was given only one injection.'® Al-Qassabi et al conducted a dual-case investigation on AGW treated
with the MMR vaccine. In different cases, 0.6 mL and 1.2 mL were administered to two and four lesions because of the
extensive nature of the condition. Injections were administered every 2 weeks, and cryotherapy was combined with
immunotherapy to boost effectiveness.'” Similarly, 0.5 mL of MMR vaccine was injected subcutaneously every 2 weeks
for three sessions and the lesions were observed for 6 weeks. There was no clearance of the lesions or significant decrease in
the size. We considered electrocautery for all lesions in the sixth week of observation.

An Indian research comparing intralesional and subcutaneous MMR vaccines in common warts was conducted in
2021. The result found a significant reduction in the total number of warts in both treatments. Subcutaneous MMR also
promises an effective therapeutic modality in multiple warts, specifically where intralesional injection is difficult to
administer. However, this is inferior to intralesional MMR for the local and distant clearance of warts.'® In the case
report, the patient showed no measurable improvement in the lesions. Complete clearance was not achieved because of
the short follow-up period and the inclusion of multiple HPV types. Cross-sectional research by Al-Awadhi et al reported
that the likelihood of developing an AGW infected with HPV types 16, 18, 33, or 38 increased when wart persisted for
a duration of 1-6 months. High-risk HPV genotypes take a longer time to clear than others.” For further research such as
cohorts can be considered to support Al-Awadhi et al hypothesis. The presence of multiple HPV infections in men at the
initial assessment has been connected to HPV persistence. Therefore, coinfection with various HPV types may be
developed as a significant risk factor for HPV-related cancers.?® Previous research showed that the duration of warts also
influenced the clinical response to MMR immunotherapy. A higher clearance rate was found in warts that had a duration
of less than 6 months. A lower clearance rate was found in warts present for more than 2 years.*> This patient had an
AGW for more than 6 months, which might be a factor influencing the unresponsiveness to immunotherapy.

The recurrence rate of AGW is quite high (25-65%) but very low for immunotherapy. Previous research reported that
the recurrence rate in AGW treated with MMR vaccine injection was low (6.45%) after 6 months of therapy.** The
lesions did not recur during the 6-month observation period.

Conclusion

In conclusion, the effectiveness of MMR immunotherapy in the patient was unfavorable due to the inclusion of
oncogenic HPV type 16, which resulted in prolonged infection and a poor immune response. In cases of AGW treated
with immunotherapy, PCR testing identified the HPV genotype since the method influenced therapeutic response.
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