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Abstract: Anogenital warts (AGWs) are globally recognized as the most common sexually transmitted infections (STIs) caused by 
the human papillomavirus (HPV), particularly types 6 and 11. Meanwhile, immunotherapy is one of the treatments of choice for 
patients with extensive AGWs. Measles, mumps, and rubella (MMR) vaccine induce the production of various T helper 1 cytokines to 
elicit immune responses, resulting in the clearance of both treated and untreated warts. This study reported a case of extensive genital 
and extragenital warts in a 53-year-old male which had occurred for five years, with no pseudo-Koebner phenomenon. The history of 
MMR vaccination was uncertain but the patient received oral antibiotics for one week, one month before seeking consultation. 
Physical examination showed extensive verrucous and hyperkeratotic papules, plaques, and nodules in the lower abdomen, pubic, 
inguinal, genital, and gluteal regions. Acetowhite test results were positive, while polymerase chain reaction (PCR) results were 
positive for HPV types 6 and 11. The patient received an intralesional injection of 0.5 mL MMR vaccine into the largest warts with a 
3-week interval. However, during the one-month follow-up after the third injection, no improvement was observed in either the size or 
number of warts. Based on the results, several factors must be considered to determine the best candidate for immunotherapy, 
particularly with MMR vaccine, to achieve an optimal outcome. These factors include the active state of diseases, duration of diseases, 
as well as a history of sensitization, and broad-spectrum antibiotics. 
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Introduction
Anogenital warts (AGWs) are benign proliferative lesions known to affect the epithelium of genital, anus, or perianal region.1 

Several studies have also reported an increased risk of cervical or penile malignancies related to a history of AGWs.2 The 
etiology is human papillomavirus (HPV), particularly types 6 and 11 in 95% of cases,1 while HPV type 16 and 18 infection can 
develop into malignancies in the cervical, anal, and penile area.3,4 This condition has become a significant public health 
concern with an estimated global incidence of 160–289 cases per 100,000 persons per year.1 Based on data from the Centers 
for Disease Control and Prevention (CDC), HPV infections are the most frequent sexually transmitted infections (STIs) in the 
United States (US) accounting for 13 million incidences in 2018 and 42.5 million prevalence.5 Furthermore, the vast majority 
of recently acquired genital HPV infections seem to be subclinical.6 The annual incidence rate ranges from 160 to 168 per 
100.000, with cases in women ranging between 103 and 168 per 100.000.7 The highest prevalence of HPV infection in women 
was observed in sub-Saharan Africa, Eastern Europe, and Latin America, while in men, the prevalence varied, with most 
studies reporting estimates greater than 20%. Each year, approximately 500,000 new cancers attributed to HPV infection are 
diagnosed.3 Most patients only notice the presence of warts, which can be asymptomatic, or itching, bleeding, and 
dyspareunia.1,6 Morphologically, AGWs are divided into condyloma acuminata (CA) with a cauliflower-like appearance, 
papule, keratotic, and flat-topped.6 Among the four types, CA is the most predominant.8 The transmission of genital HPV 
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infection mainly occurs through sexual intercourse.6 However, a small proportion of cases also occur by fomites which 
potentially contribute to the spread of lesions to extragenital areas.9 Risk factors of HPV infection, both low (causing AGWs) 
and high (associated with penile cancer), include higher sexual activity at a young age.3 The peak prevalence of AGWs occurs 
before 24 years in females and between 25 and 29 years in males.7 Other risk factors include higher number of sexual 
partners,10 as well as a history of phimosis, smoking,3 and chronic inflammation.3 In a previous study, history of circumcision 
related to religious belief was significantly associated with lower incidence of AGWs.11 This condition is also considered a 
risk factor for penile cancer.3

AGWs typically do not cause substantial morbidity or mortality, but the high rate of recurrence might interfere with 
the patient’s quality of life.12,13 When the HPV infection leads to penile cancer, the condition can be devastating, 
especially in advanced stages.3 Various treatment modalities are available, but there is no clear evidence supporting the 
superiority of any one treatment over another.1,6 Size, number, location, and morphology of warts should be taken into 
consideration when treating AGWs, as well as patient preferences and provider experiences.12 The currently available 
treatments can only remove the skin lesions, not the HPV infection.7 Furthermore, these treatments have variable rates of 
efficacy and are frequently associated with recurrences.14

Recently, immunotherapy has received a growing interest in the treatment of warts. Immunotherapy works by 
enhancing the cell-mediated immunity (CMI) of the host, potentially eradicating the virus instead of merely removing 
visible skin lesions. Several immunotherapy agents have been investigated, including Candida albicans, measles, 
mumps, and rubella (MMR) vaccine, Trichophyton, purified protein derivative (PPD), Mycobacterium w (Mw), and 
Bacillus Calmette–Guerin (BCG), with varying results. This study reported a case of giant CA unresponsive to 
immunotherapy using MMR vaccine.

Case Study
A 53-year-old Indonesian man (Asian) of Sundanese ethnicity and Muslim faith had multiple non-itchy painless skin- 
colored papules on the lower abdomen, including the pubic, inguinal, genital, and gluteal regions. The lesion initially 
appeared five years before the first visit as a skin-colored papule in size of a pinhead on the scrotum. Given that the 
condition was asymptomatic, the patient did not seek treatment but in the last six months, the lesions had significantly 
increased in number and size. The patient visited a dermatologist one month ago and was administered three different 
oral medications alongside an ointment. According to the doctor, these drugs were used for eliminating pruritus, “anti- 
inflammation”, and “antibiotic”. After taking the medication for a week, no improvement was observed. The patient was 
married and admitted to having only one sexual partner, the wife. There was no history of promiscuity, and on clinical 
evaluation, the wife did not show any sign of AGWs. Furthermore, there was no history of other STI symptoms, and the 
patient did not remember exactly the type of vaccine received in childhood. Physical examination indicated extensive 
verrucous and hyperkeratotic papules, plaques, and nodules on the lower abdomen, pubic, inguinal, genital, and gluteal 
region ranging from 0.3×0.3×0.2 cm to 6×3×0.7 cm (Figure 1a). No cutaneous lesions were found in any other body 
region, and no lymphadenopathy was observed. The acetowhite test results were positive, while laboratory examination 
results for HIV, syphilis, and hepatitis B were non-reactive. Genotyping with PCR showed positive results for HPV types 
6 and 11. Histopathology showed keratinized stratified squamous epithelium with hyperplastic, acanthosis, hyperker-
atosis, and papillomatosis figure (Figure 2a and b). Koilocytosis (Figure 2c) was observed in some nuclei, but there were 
no signs of malignancy. Based on the histopathological examination results, the diagnosis was concluded as CA. The 
patient received an intralesional injection of 0.5 mL MMR vaccine (Merck Sharp & Dohme Corp. North Carolina, USA; 
distributed by Merck Sharp & Dohme, Jakarta, Indonesia) into the largest wart, with a 3-week interval. The treatment 
response was assessed by measuring the size and number of warts at each follow-up visit. During the one-month follow- 
up after the third injection, no improvement was observed in either the size or number of lesions (Figure 1b–d). 
Moreover, there were no local adverse effects, such as pain, itching, erythema, and swelling, or systemic adverse effects, 
including flu-like symptoms. The patient was scheduled for electrocautery to remove visible skin lesions.
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Discussion
AGWs are the most frequent STIs found worldwide.15 Based on a previous review conducted between January 
2001–2012, the regional distribution of new cases per 1000,00 population was as follows: 101 to 205 in North 
America, 118 to 170 in Europe, and 204 in Asia.7 A previous study found a significant association between a history 
of circumcision, often related to religious belief, and a lower incidence of AGWs.11 This condition is also considered a 
risk factor for penile cancer.3 More than 30 types of HPV are known to infect genital tract. Based on the potential of the 
infected cells to progress into malignancy, HPV has been divided into high- and low-risk types.16 The high-risk HPV, 
including types 16, 18, 26, 31, 33, 35, 39, and 45 cause malignant lesions such as carcinoma of the cervix, vulva, vagina, 
anus, or penis. Meanwhile, low-risk types 6, 11, 40, 42, 44, and 54 are associated with benign lesions, such as AGWs.17 

The clinical manifestations of HPV infections are somewhat correlated with epithelial tropism of different types.6

Figure 1 Continued.
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The transmission of HPV mainly occurs through sexual routes, including genital, anal, or oral.6 During intimate 
contact, the basal keratinocytes, as the primary targets of HPV, are exposed through minor abrasions, providing access to 
infection.18 The rate of transmission between sexual partners is high and may occur without visible warts.1 Maceration 
promotes infection, and it frequently results in autoinoculation to the nearby skin.18 Autoinoculation may also cause the 
spread of lesions to extragenital areas through contaminated objects, such as toiletries, razors, or towels.9 However, the 
occurrence of extragenital CA, in the axilla,9 inframammary,19 abdomen,20 and pannus21 without associated genital 
infection, has been previously reported. An immunocompromised state can serve as a favorable environment for HPV 
infection with subsequent epidermal transformation. In cases of CA in extragenital areas, it is crucial to investigate the 
patient immunological status.9 In immunocompromised patients, AGWs can appear more extensive, multifocal, and less 

Figure 1 (a–d) Clinical manifestation before treatment (a); after first injection (b); second injection (c); and third injection (d).
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responsive to treatment.6 The extensive lesions observed in some patients might explain the long duration of the disease 
and subsequent autoinoculation to extragenital areas.

The diagnosis of AGWs is established from the history and physical examination of the patient.22 Additional 
diagnostic tools include acetowhite test, histopathology, and HPV genotyping. Histopathology investigation is usually 
performed only in cases that are present with atypical features or high susceptibility to malignancy.23 These features 
include acanthosis, papillomatosis, elongation and thickened rete ridges, hyperkeratosis, parakeratosis, hypergranulosis, 
basal cell hyperplasia, and koilocytosis.6 Acetowhite test in this patient showed a positive result and histopathology 
presented stratified squamous epithelium with hyperplastic, papillomatosis, and acanthosis, supporting the diagnosis of 
CA. PCR examination is used to determine the type of HPV and is only performed on lesions suspected to be malignant.6 

In approximately 95% of cases, AGWs are usually caused by types 6 and 11.1 Furthermore, high-risk HPV places the 
patient at greater risk for persistent AGWs compared to the low-risk types.6 PCR examination in this patient was positive 
for HPV types 6 and 11, but negative for 16 and 18, suggesting a lower likelihood of malignant transformation.

Several treatment options are available for AGWs, but none have proven to be superior to the others.23 The choice of 
treatment is guided by location, number of lesions, size, morphology, patient preference, and provider experience. 
According to its mechanism of action, AGWs treatments are divided into antitumor agents, antiviral, and 
immunotherapy.6 Immunotherapy uses biological agents to enhance or suppress immune system responses against 
infection, disease, and malignancy,24 such as penile cancer which can be treated with adoptive T-cell therapy.3 This 
method is considered as an alternative for cases not responding to standard treatment, recurrent cases, extensive lesions, 
or those in difficult-to-reach areas.24 Various antigens, including Trichophyton, imiquimod, mumps, measles, and rubella 
(MMR), candida antigen, cimetidine, zinc sulfate, BCG, and topical allergens are used to stimulate immune response in 
AGW immunotherapy.25 As a preventive measure against infection and clinical disease including AGWs and penile 
cancer, the quadrivalent HPV vaccine directed against types 6, 11, 16, and 18 has shown to be highly efficacious.3

Measles, mumps, and rubella vaccine contains live, attenuated forms of measles, mumps, and rubella virus.26 

Combining three antigens results in a stronger immune response against HPV through the production of various T 

Figure 2 (a–c) Histopathological features of the lesions showed; keratinized stratified squamous epithelium with hyperplastic, acanthosis, hyperkeratosis (a); papillomatosis 
(b); and koilocytosis (c). No signs of malignancy were found.
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helper 1 (Th1) cytokines, such as IL-2, IL-4, and TNF-α.27 It also activates the delayed-type hypersensitivity reaction to 
both injected antigens and the viruses causing warts. Consequently, the elicited immune responses eliminate both the 
treated and untreated lesions.26,27 In immunocompetent patients, Th1 CD4+ release different types of cytokines, 
including IFN-γ, IL-2, and IL-12. Interleukin-2 stimulates the maturation of cytotoxic T cells and enhances natural killer 
(NK) cells. One of the main functions of these cells is cytotoxicity, which refers to the ability to recognize and eliminate 
virus-infected cells, as well as fight against intracellular bacteria and certain types of malignancy.28

Several studies have investigated the efficacy of MMR vaccine in the treatment of AGWs. An open-label study by Sharma 
and Agarwal29 on 35 AGW patients using 0.5 mL MMR vaccine, with a 3-week interval, reported a 98% response rate after three 
sessions of treatment. A case report of two patients by Meena et al30 also used a similar protocol and recorded complete clearance 
in one patient after two sessions. Meanwhile, significant improvement was found in the other patient after a single session. The 
same dose of MMR was used with a shorter interval (two weeks) in a randomized clinical trial on 122 patients with extragenital 
warts. Complete response was achieved in 68%, and a statistically significant difference compared to the control group was 
observed (p<0.00001).31 Al-Qassabi et al conducted a two-case study of genital warts using higher doses of MMR vaccine, with 
one case receiving 0.6 mL on two lesions and the other receiving 1.2 mL on four lesions due to the extensive condition.32 

Injections were performed every 2 weeks, and cryotherapy was also used in combination with immunotherapy to enhance 
efficacy and prevent recurrences after the third session of intralesional MMR. Rezai et al28 achieved complete clearance after four 
sessions in case 1 and seven sessions in case 2.32 Another study performed an immunocompetence test before intervention using 
intradermal injection of 0.1 mL MMR vaccine on the forearm. The size of skin test reactivity was used to guide the volume of 
vaccine injected, including 0.3, 0.2, and 0.1 mL for indurations <20, 20–40, and >40 mm, respectively. Treatment was given at a 
2-week interval, and complete clearance was reported in 60.86% of patients.28 In contrast, Mohta et al did not perform a pre- 
sensitization test, and patients were administered an intralesional injection of 0.2–0.3 mL MMR vaccine in the largest warts, with 
a 2-week interval and a maximum of four sessions. Complete clearance was observed in 87.8% of the patients.26

In this study, the patient was administered an intralesional injection of 0.5 mL MMR vaccine into the largest warts 
every 3 weeks. This protocol was adapted from Sharma and Agarwal,29 due to the similarity in the type of warts treated 
and the highest efficacy reported in their study compared to others. In addition, MMR vaccine is available in Indonesia as 
a 0.5 mL preparation per vial after reconstitution with the diluent. Based on the results, no response in either the size or 
number of lesions was observed after three treatment sessions. Although investigations on the dose, interval, and session 
of MMR for AGWs have not been previously conducted, the possibility of achieving better results with higher doses and 
more sessions, in combination with cryotherapy as previously used by Al-Qassabi et al32 cannot be excluded. In this 
patient, the treatment method used by Al-Qassabi et al was not used because the report aimed to evaluate the efficacy of 
MMR, and previous studies could not distinguish whether the response was due to MMR or cryotherapy.

The outcome of MMR vaccine as immunotherapy for AGWs can be affected by several factors including the active state of 
diseases, duration, and the history of sensitization, which includes but is not limited to previous vaccination, and broad-spectrum 
antibiotics. In a recent study by Mohta et al,26 the complete response rate was significantly higher among subjects with the 
pseudo-Koebner phenomenon. A total of 13 out of 14 patients with this phenomenon showed a complete response, reflecting the 
active state of the disease. In patients with localized recalcitrant warts, only the local immune response is suppressed, while the 
levels of circulating antibodies against viral coat proteins are already in substantial amounts. Over time, such warts eventually 
develop resistance to these immune mechanisms and in this case, immunotherapy may not provide additional benefits. In 
contrast, individuals with actively disseminated warts have low levels of circulating antibodies, and the administration of 
immunotherapy may offer the immune response the necessary boost for clearance.26 Based on the results, there was no pseudo- 
Koebner phenomenon observed in this patient. This might explain the less responsive lesions with a long-standing duration of 
five years. Sharma and Agarwal also reported a statistically significant difference across treatment responses in relation to the 
duration of the disease. In patients with complete clearance, the mean duration of disease was 4.7±2.6 weeks, compared to 8.8 
±4.6 weeks in those showing relative responses (p=0.014).29 Despite the insignificant association between treatment response 
and the baseline characteristics of participants observed across studies, increasing age was found to be associated with a weaker 
immunological response.33 Successful intralesional antigen immunotherapy usually requires a strong host CMI.30 In immu-
notherapy, the injection of antigen to which the patient was previously sensitized induced the elicitation phase of the immune 
response to recognize HPV antigens.34 Although the previous vaccination status was not confirmed, evidence showed that the 
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patient was not previously sensitized to MMR. Investigations focused specifically on how individual race might affect the 
treatment outcome of MMR to AGWs have not been conducted. Lee et al reported that despite differences in epidemiology, 
genetics, and susceptibility, the treatment response rate of immunotherapy against cancer was comparable between Western and 
Asian patients.35 According to Elkrief et al, a history of using broad-spectrum antibiotics can negatively impact the outcome of 
immunotherapy, through dysbiosis of gut microbiome, which alters systemic immune response. One study showed that a three- 
day course of broad-spectrum antibiotics led to a tenfold decrease in bacterial load and phylotype, with only partial recovery 
observed after four months.36 The long-term use of non-steroid anti-inflammatory drugs has potentially positive effects on 
cancer, including those caused by HPV.37,38 The patient in this case had a history of “anti-inflammation” and “antibiotic”, for a 
week, one month ago. Although the anti-inflammation was less likely to affect the treatment outcome, the history of antibiotic use 
may have contributed to the results of immunotherapy.

Conclusion
In conclusion, immunotherapy using the MMR vaccine for AGWs treatment showed promising results in various studies. 
However, several factors should be considered when selecting the best candidate for this treatment to achieve optimal results.
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