Journal of Infection and Chemotherapy xxx (XxXxx) XXX

Contents lists available at ScienceDirect

Journal of Infection and Chemotherapy

o %

ELSEVIER journal homepage: www.elsevier.com/locate/jic e

Guideline

Asian guidelines for condyloma acuminatum

Tekumalla Sindhuja, Neetu Bhari, Somesh Gupta

Department of Dermatology and Venereology, All India Institute of Medical Sciences, New Delhi, India

ARTICLE INFO EXECUTIVE SUMMARY

Keywords: The present guidelines aim to provide comprehensive information on genital condyloma acuminata, including
Condyloma acuminata the epidemiology, clinical features, diagnosis and management. The guidelines provide evidence-based recom-
Anal wart

mendations on the diagnosis, prevention and treatment of genital condyloma acuminata in adults in Asia,
including patients with HIV co-infection.

Methodology: A PubMed search was performed, using the keywords “condyloma acuminata”, “anal wart”,
“anogenital wart”, “genital wart” and “genital HPV”. A total of 3031 results were found in publications during
last six years. A careful review of the titles and abstracts was done to find all the studies pertaining to epide-
miology, clinical features, diagnosis, treatment and prevention of condyloma acuminata.

Diagnosis: Various diagnostic procedures described are:

1. PCR (LE: 2b).

2. Serology (LE: 2b).

3. In-situ hybridization (LE: 3).

Prevention: 1. Vaccination (LE: 1a): Quadrivalent vaccine reduced the frequency of anogenital warts in both
vaccinated and unvaccinated contacts.

According to the update Advisory Committee on Immunization Practices (ACIP) recommendations, the following
protocol is recommended:

(a). HPV vaccination at age 11 or 12 years for both males and females.

(b). Catch-up vaccination for all persons through age 26 years.

(c). Shared clinical decision-making regarding potential HPV vaccination for persons aged 27-45 years, who are
at risk of new HPV infection.

2. Male circumcision (LE: 2a): conflicting evidence.

HIV and condyloma acuminata: In HIV-affected individuals, the course of HPV is more aggressive, with a greater
risk of treatment resistance, increased chances of intraepithelial neoplasia as well as cancers.

Treatment: Physician administered.

. Photodynamic therapy (LE: 1a).

. Laser (LE: 2b).

. Surgery (LE: 1a).

. Electrosurgery (LE: 2c).

. Cryotherapy (LE: 1b).

. Immunotherapy (LE: 1b).

. Podophyllin (LE: 1b).

Provider administered.

. Imiquimod 5%(LE: 1a).

. Podophyllotoxin (LE: 1b).

. Sinecatechins (LE: 1a).

. Cidofovir (LE: 3).

. 5- Fluorouracil (LE: 1a).

. Interferon (LE: 1a).

Anogenital wart
Genital wart
Genital HPV
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Abbreviations: HPV, Human papilloma virus; CIN, Cervical intraepithelial neoplasia; MSM, Men who have sex with men; HIV, Human immunodeficiency virus;
ACIP, Advisory Committee on Immunization Practices; LE, Level of evidence.
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1. Introduction

Human papilloma virus (HPV) is the most common sexually trans-
mitted disease in the world. Almost 80% of the world’s population is
exposed by the age of 50 years. It is the most common sexually trans-
mitted infection, with the probability of infection exceeding 80% for
women and 90% for males across their lifetime [1]. Genital HPV
infection can be divided into low-risk infections (causing anogenital
warts) and high-risk infections (causing cervical intraepithelial
neoplasia (CIN), and cervical, oropharyngeal and anal cancers) [2].

HPV infections most commonly affect young adults, females being
more commonly affected than males. Over a 100 HPV types have been
identified, with HPV types 6 and 11 being responsible for approximately
90% of genital warts, and HPV types 16 and 18 for 70% of invasive
cervical cancers. Apart from the inconvenience and discomfort of
treatment, genital warts inflict substantial psychosocial burden due to
the fear of recurrence, transmission, and the possible threat of cancer.
Patients are also burdened by the shame and embarrassment related to
the diagnosis of genital warts. Costs related to routine screening for
cervical cancer, treatment of genital warts, and the management and
follow-up of malignancies lead to substantial economic burden [3].

In the US, prevalence of anogenital warts decreased during
2008-2014 among females aged 15-19 years (annual percentage change
[APC] —14.1%; P < 0.001); and during 2009-2014 among men and
women aged 20-24 years (APC -6.5%; P = 0.005 and —12.9%; P <
0.001) and among women aged 25-29 years (APC -6.0%; P = 0.001) [4].
Enough data on incidence of new cases is not available for Asia. In
Connecticut, which achieved a moderate uptake of HPV vaccine in 2013,
the overall proportion of incident anogenital warts diagnoses decreased
by 64.5% within the 5-year (2013-2017) study period (from 3.1 cases
per 1000 visits to 1.1 cases per 1000 visits; incident rate ratio, 0.36; 95%
confidence interval [CI] 0.18 to 0.70; P = 0.003) [5].

2. Epidemiology

Analysis of the Korean health insurance review and assessment data
revealed that the overall prevalence and socio-economic burden of
anogenital warts has increased during the years 2007-2015 [average
annual percent change (APC) of +8-3%]. However, the female preva-
lence increased until 2012, and decreased thereafter (APC +3-6%), after
the introduction of routine HPV vaccination for females. The male
prevalence increased continuously over time (APC +11-6%), especially
in those aged 20-49 years [3]. The estimated number of newly diag-
nosed cases of condyloma acuminatum per 100,000 population in 2015
in Japan was 61 (95% CI 29-93) [6].

Overall prevalence of genital warts among 44061 patients ages
18-60 years examined by 200 physicians across six cities in India in
2011, was estimated at 1.07% (95% CI 0.97-1.17) and was higher
among men than women. Regional prevalence ranged from high in Delhi
(2.17%) to low in Bangalore (0.40%) and patients aged 25-29 years had
the highest prevalence (1.42%). Patients with genital warts were most
often newly diagnosed (74.07%). Among those with existing genital
warts, 56.24% were recurrent, and 43.76% were resistant [7]. A similar
overall prevalence of genital warts (1.1%) was observed in Taiwan from
October 2011 to May 2012 among those seeking healthcare, with a
higher prevalence among men [8]. Among patients seeking healthcare
between July and September 2011 in Korea, the estimated overall
prevalence of genital warts was 0.7% (95% CI 0.7%-0.8%); 0.6% (95%
CI 0.6%-0.7%) among women, and 1.0% (95% CI 0.9%-1.0%) among
men, with a peak around 18-24 years [9].

According to a prospective hospital-based study conducted in China
from September 2014 to April 2017 including 879 patients with genital
warts, the detectable rates of low-risk, high-risk and total HPV types
were 45.4%, 34.5% and 57.8%, respectively. The detectable rate of low-
risk HPV types (45.4%) was significantly higher than that of high-risk
HPV types (34.5%) (y2 = 21.85, p < 0.01). The detectable rate of
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low-risk HPV types in men (52.3%) was significantly higher than that in
women (35.7%) (y2 = 23.90, p < 0.01). The detectable rates of one, two,
and three or more HPV type infections or coinfections were 26.1%,
17.5% and 14.2%, respectively. HPV6 (24.9%), HPV11 (17.9%), HPV52
(9.9%) and HPV16 (7.3%) were the four most common HPV types [10].
Among Thai patients with anogenital warts, HPV was identified in
88.3% (182/206) of the samples and the majority were of low-risk ge-
notypes- HPV6 (36.9%) and HPV11 (36.4%) [11].

2.1. Special population groups

Men who have sex with men (MSM) living with human immunode-
ficiency virus (HIV) and anogenital warts are at disproportionate risk for
high risk HPV. In a cross-sectional study in Taiwan during 2013-2016
including 279 MSM aged 20 years or older, HIV-infected subjects had a
significantly higher prevalence of high risk HPV infection (adjusted odds
ratio [OR], 5.80; 95% CI 2.57-13.11), compared to HIV-uninfected
subjects [12]. According to a systematic review and meta-analysis, the
estimated prevalence of anal HPV among MSM in China was 85.1%
(HIV-positive), 53.6% (HIV-negative), and 59.2% (unknown HIV sta-
tus), with HPV genotypes being predominated by HPV 6, 11, 16, 18, 52,
and 58 [13].

The infection rates of condyloma acuminatum among pregnant
women in Japan in 2015 was 1/444 (225 in 100,000). The rates of
infection in teenaged pregnant women were higher than those in women
aged >20 years (p < 0.01) and infection rates in women aged 20-29
years were higher than those aged >30 years (p < 0.01) [14].

3. Risk factors

Risk factors for persistent HPV infection include multiple sex part-
ners, sex at an early age, history of sexually transmitted infections, and
smoking [15].

4. Transmission

Transmission occurs by way of skin-to-skin contact through sexual
intercourse, oral sex, anal sex, or other contact involving the genital
area. Transmission may also occur through fomites and gynecological
equipment like ultrasound probes [16]. The virus may remain latent for
months to years until a trigger causes replication of the viral DNA,
leading to clinical manifestation of anogenital warts. There is a definite
risk of viral transmission to asymptomatic partners in HPV infection, as
HPV DNA was detected in 34.5% of asymptomatic male partners of
infected women. Thus, partner protection should be recommended to
minimize the viral transmission [17]. (LE: 2b).

5. Clinical features

Low-risk HPV such as HPV-6 and 11 commonly present as asymp-
tomatic infections in men and women [18]. The prevalence of genital
HPV infection was 65.2% in asymptomatic males aged 18-70 years [19].
In individuals presenting with genital HPV lesions, more than 90% of
genital warts are caused by non-oncogenic HPV types 6 and 11 [19].
External genital warts occur at multiple sites in nearly 50% of patients
and typically appear in anogenital areas, such as the vulva, penis, groin,
perineum, perianal skin, or mucosal surfaces. The genital HPV infections
can be clinically evident at one site and may remain dormant at other
[20].

The four main morphological types of genital warts are condylo-
matous, keratotic, papular, and flat. Papular warts are skin-colored,
dome-shaped papules of 1- to 4-mm size, that occur only on the fully
keratinized skin. Flat warts can occur on the fully keratinized skin or
moist skin and are macules or barely elevated papules. Keratotic warts
have thick horny layer and are seen only on the fully keratinized skin.
Condylomatous warts are cauliflower shaped lesions, seen on the moist
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surfaces. Anogenital warts may also be accompanied by symptoms such
as pruritus, burning, pain, and obstruction [21].

Patients with anal condyloma acuminata may be asymptomatic or
present with painless papules, itching, and discharge or bleeding per
rectum. It is not uncommon to have more than one involved area;
multiple lesions may be present and extend into the anal canal or rectum
[22]. Various studies support the importance of an exhaustive procto-
logical examination in patients suffering from condylomatosis of the
anogenital area, as it was found that out of 362 patients with both
endoanal and perianal condyloma, only half of them were detectable by
perianal clinical examination [23]. It was found that multiple HPV in-
fections predisposed an individual to more warts, larger warts, a longer
disease course, and a greater frequency of recurrences. The cases
infected with the high-risk type, HPV16, accounted for 60% of the
multiple infections and had a higher relapse rate than any other type of
HPV infection [24].

HPV-associated intermediate malignant or premalignant conditions
include giant condyloma acuminata (also called Buschke-Lowenstein
tumor), anal, penile and vaginal or vulvar intraepithelial neoplasia
while frankly malignant diseases include invasive anal, penile, or vulvar
carcinoma. In HIV-infected individuals, the course of HPV is more
aggressive; there is higher risk of treatment-resistance and increased
chances of intraepithelial neoplasia and cancers [25].

6. Diagnosis

Most condylomata are diagnosed clinically on the basis of their
characteristic morphology and location. Investigations for diagnosis and
management are needed only in a small proportion of cases. Extensive
investigations to detect asymptomatic infection may not be required; as
it has now been proven that HPV infection is transient with a median
duration of 7.52 months (6.80-8.61) for any HPV and 12.19 months
(7.16-18.17) for HPV 16 [18], with only 9% of the infection persisting
after 24 months [26].

6.1. Histopathology

Biopsy is indicated in the case of atypical lesions, lesions with
doubtful diagnosis, larger lesions, lesions that are not responsive to
therapy and in immunocompromised patients. In immunohistochem-
istry, P16 staining is found to be useful in differentiating condyloma
acuminata from bowenoid papulosis. In a study by Kazlouskaya et al., 36
skin biopsy specimens (24 samples of condyloma and 12 of bowenoid
papulosis) were stained with an antibody to p16 protein and all cases of
bowenoid papulosis showed diffuse staining while 75% of condyloma
lesions showed sporadic and focal positive staining for p16 protein [27].
(LE: 3) In addition, p16 has been shown to be a surrogate marker of
infection by high-risk HPV. It has proven benefit in distinguishing
high-grade cervical dysplasia from benign conditions like cervical at-
rophy, reactive inflammatory lesions, and low-risk HPV infections which
show weak expression of p16. In combination with additional markers
like Ki-67, it can help distinguish low and high-grade CIN [28]. Ki-67 is a
reliable marker to pathologically distinguish anogenital warts from
benign vulvar vestibular papules in women, and pearly penile papules in
men [29]. (LE: 3B).

6.2. Polymerase chain reaction

HPV L1 sequencing and type-specific HPV-6, 11, 16, and 18 real-time
polymerase chain reaction (PCR) for identification and typing of HPV
can be done; however, this test is useful only for research settings and
does not have much diagnostic or prognostic value [30]. (LE: 2b) Laser
capture microdissection-polymerase chain reaction (LCM-PCR) is more
precise than whole-tissue section in assigning individual genotypes to
specific lesions. LCM-PCR supported by pl6 was used to demonstrate
HPV deoxyribonucleic acid (DNA) in condylomas, which are most

Journal of Infection and Chemotherapy xxx (xxxx) xxx
commonly associated with HPV-11 genotype [31].
6.3. In-situ hybridization

Rarely, in some cases, additional confirmation of HPV infection or
typing maybe desired, where in-situ hybridization (ISH) test maybe
useful. It can detect a very low copy number of HPV DNA sequences in
paraffin-embedded tissue sections. In a study, 210 cervical tissue spec-
imens were evaluated to detect HPV DNA using ISH and PCR, and a
concordance rate of 78.2% was found between these two modalities
[32]. (LE: 3) A 63% histological and molecular agreement was observed
in pap smear samples from lesions indicative of HPV infection [33].

6.4. Serology

Serology is used occasionally. When measured in cases of suspected
HPV infection, 36% (18/50) of sera were positive for type-specific
neutralizing antibodies. It is not used routinely, and use is limited to
research settings [34]. (LE: 2b) It is important for studies on vaccine
immunogenicity. In a cohort of 149 women (73 vaccinated),
type-specific IgG seropositivity was very strongly associated with
vaccination status. While, IgM seropositivity was observed with tran-
sient HPV infections [35].

In a population-based cohort (HELIUS study) including 532 women,
vaginal HPV DNA detection by PCR was associated with type-specific
HPV seropositivity (OR 1.53, 95% CI 1.06-2.20). Also, the geometric
mean of type-specific antibody reactivity was 1.15 (95% CI 1.04-1.27)
times higher in women positive for HPV DNA compared to HPV DNA-
negative women [36].

Multiplex non-competitive Luminex-based immunoassay (ncLIA) is a
validated, rapid, simple and inexpensive tool for measuring total IgG
antibody response following natural infection or vaccination against
four HPV types included in the quadrivalent vaccine. The correlation of
serum antibody levels between the ncLIA and validation assay was
highest for HPV16 and HPV11 (r = 0.90), followed by HPV6 (r = 0.86)
and HPV18 (r = 0.67). The ncLIA was better able to predict HPV DNA
positivity in genital samples than the validation assay for HPV16 (AUC
0.65 vs 0.52, P = 0.001) and HPV18 (AUC 0.71 vs 0.57, P = 0.024).
AUCs for HPV6 and HPV11 were similar between the two assays (0.70 vs
0.71, P = 0.59, and 0.88 vs 0.96, P = 0.08, respectively) [37].

7. Prevention

It is important to educate individuals about the risk factors associ-
ated with HPV transmission and infection. Although there is no evidence
that smoking cessation improves outcomes in patients with genital
warts, it may be advised considering individual and public health.
Condom use is only partially protective against HPV infection [38].

HPV DNA detected in the ablation smoke can cause lesions on the
face and airways of medical staff performing ablative procedures like
electrosurgery and CO» laser [39]. Usage of well-fitting N95 masks,
smoke evacuators, and exhaust ventilation is necessary while perform-
ing smoke-generating procedures.

7.1. Vaccine

Cervarix and Gardasil are two prophylactic HPV vaccines designed
primarily for cervical cancer prevention. Cervarix is effective against
HPV16 and -18, the two most common cancer-causing types. Gardasil is
also effective against HPV-16, 18, in addition, it is also effective against
HPV-6 and -11, which are the most common types implicated in genital
warts and respiratory papillomatosis. In 2014, a nine-valent vaccine,
Gardasil 9 (Merck & Co., Kenilworth, NJ, USA), was licensed by the FDA,
which offers protection against HPV-6, 11, 16, 18, 31, 33, 45, 53, and 58
[40]. Gardasil 9 can efficiently prevent infections and cervical cancer
precursor lesions (>95%, injection prior to HPV exposure) of any grade
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related to HPV types covered in the vaccine [40].

The Advisory Committee on Immunization Practices (ACIP) recom-
mends HPV vaccination at age 11 or 12 years. Catch-up vaccination has
been recommended for all persons through age 26 years. ACIP recom-
mended shared clinical decision-making regarding potential HPV
vaccination for persons aged 27-45 years as it may benefit some inad-
equately vaccinated persons who are at risk of new HPV infection [41].

The current generation of HPV vaccines, Cervarix and Gardasil have
demonstrated a high degree of efficacy against HPV serotypes [42,43].
According to a systematic review and meta-analysis including data from
vaccination programs of 14 high-income countries, after 5-8 years of
HPV vaccination, anogenital wart diagnoses decreased significantly by
67% (relative risk [RR] 0-33, 95% CI 0-24-0-46) among girls aged 15-19
years, decreased significantly by 54% (RR 0-46, 95% CI 0.36-0.60)
among women aged 20-24 years, and decreased significantly by 31%
(RR 0-69, 95% CI 0-53-0-89) among women aged 25-29 years. Among
boys aged 15-19 years anogenital wart diagnoses decreased signifi-
cantly by 48% (RR 0-52, 95% CI 0-37-0-75) and among men aged 20-24
years they decreased significantly by 32% (RR 0-68, 95% CI 0-47-0-98)
[42]. (LE:1a).

In a systematic review of studies from countries with high vaccine
uptake like Australia and Denmark, HPV quadrivalent vaccine for
women conferred herd protection with significant reduction in fre-
quency of genital warts among unvaccinated young men [44]. (LE: 2a)
However, the results from a meta-analysis suggests that HPV vaccination
does not provide additional benefit with patients with previous ano-
genital warts and does not prevent their relapse [45]. (LE: 1a) The most
important determinant of vaccine impact to reduce cervical cancer is its
duration of efficacy. As per current evidence, the efficacy of Cervarix has
been proven for 6.4 years and Gardasil’s for 5 years [46]. Quadrivalent
vaccine prevents infection with HPV-6, 11, 16, and 18 and the devel-
opment of external genital lesions in males aged 16-26 years; the effi-
cacy was 65.5% (95% CI, 45.8 to 78.6) for lesions related to HPV-6, 11,
16, or 18 [47].

7.2. Circumcision

Male circumcision has been reported to reduce HPV prevalence in
men. However, there is no clear evidence. In a systematic review
including 12149 circumcised and 12252 uncircumcised men, there was
no significant association between circumcision and genital warts (OR
1.17; 95% CI 0.63-2.17), (LE: 2a) circumcision and genital HPV
acquisition of new infections (OR 0.99; 95% CI 0.62-1.60), and genital
HPV clearance (OR 1.38; 95% CI 0.96-1.97). In the same study,
circumcision was found to significantly reduce the odds of genital HPV
prevalence (OR 0.68; 95% CI 0.56-0.82), but there was substantial
between-study heterogeneity 1 = 70%) [48].

Conversely, a previous meta-analysis from Spain in which 21 studies
with 8046 circumcised and 6336 uncircumcised men were included
showed that male circumcision was associated with a statistically sig-
nificant reduced genital HPV prevalence [49].

8. HIV and condyloma acuminata

Anogenital warts are much more frequent in human immunodefi-
ciency (HIV)-positive patients compared to HIV-negative individuals.
Anogenital warts of HIV-positive patients differ from those of HIV-
negative individuals with respect to their spread, occurrence on more
unusual anatomical sites, HPV-type spectrum, tendency to recur, and
risk of malignant transformation. Eighteen to 56% of anogenital warts in
HIV-positive patients harbour high-grade dysplasia [50]. The odds of
developing anal carcinoma were 12.79 (95% CI 6.19-26.45; P < 0.001)
times higher in individuals with a history of anogenital warts compared
with individuals without a history of anogenital warts [51].

HIV-positive men have a high burden of genital HPV infection and
anogenital warts. Men living with HIV with high CD4 count were more
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likely to clear anogenital warts than those with low CD4 count (adjusted
hazard ratio 3.69; 95% CI 1.44-9.47) [52]. Anogenital warts of
HIV-infected patients should be preferentially treated with ablative
methods and suspicious lesions should be evaluated histopathologically.

9. Treatment

The preferred treatment modality based on the number and size of
warts, and efficacy of the available therapies are summarized in Tables 1
and 2.

9.1. Provider administered

9.1.1. Photodynamic therapy

§-aminolevulinic acid-mediated photodynamic therapy (ALA-PDT) is
an effective technique in the treatment of condylomata acuminata. ALA-
PDT is proposed to act by selective destruction of subclinical virus-
shedding area and activation of specific immune cells in the lesional
skin [53]. (LE: 1a) Significant differences were observed in HPV viral
loads between pre-therapy and after one-three rounds of ALA-PDT
treatment in patients with urethral condyloma acuminata. All patients
(n=21) achieved complete clinical remission after the last session of
ALA-PDT [54]. (LE:2C) The cervical condylomatous lesions have also
shown good improvement with a low recurrence rate [55]. (LE: 3) After
ALA-PDT, complete clearance of intra-anal rectal warts was seen in
76.1% (35 out of 46) patients and recurrence was observed in 5 patients
after 12 weeks [56]. (LE:2C) Pain was observed in all patients with an
average visual analog scale (VAS) pain score of 6.96 + 1.41 points [56].

It has also been used in combination with CO2 laser, with decreased
recurrence rate and increased clearance rate [57]. (LE: 1b) ALA-PDT has
similar efficacy [98.42% (497/505) in ALA-PDT group vs 100%
(195/195)] in COy group; p > 0.05] but lower recurrence [10.77%
(35/325) vs 33.33% (37/111); p < 0.05] rates compared to those of CO2
laser for the treatment of genital warts [58]. (LE:1B) In a systematic
review of articles studying the different treatment modalities of urethral
condylomas, ALA-PDT resulted in a higher rate of clearance on follow up
(96%) compared to laser therapy (69%) and topical therapy (14%) (p <
0.01). But, adverse events were more frequent in the ALA-PDT group
(69%) compared to laser therapy (28%) and topical treatment (30%) (p
< 0.01) [59]. (LE:1A).

9.1.2. Laser

The CO», pulsed-dye, Argon, Holmium, and Nd:YAG lasers have been
used in the treatment of anogenital warts. Single-period CO2 laser
therapy was found to be beneficial for vulvar condylomata acuminata
[60]. (LE: 3) The Nd:YAG and Thulium lasers have been used for
external and urethral condylomas in 115 patients with complete clear-
ance, however, 34% patients developed recurrences [61]. (LE: 2)
Recurrent Buschke Lowenstein tumours were found to be treatable with
CO2 laser vaporization with complete remission [62]. (LE: 3) [38] Diode

Table 1
Efficacy of various treatments for genital condyloma acuminata.

Treatment modality Clearance rate (%) Recurrence rate (%)

Photodynamic therapy 76-100 10-14
Laser 23-95 2.5-77
Surgery 89-93 18-65
Electrosurgery 35-94 20-25
Cryotherapy 46-96 18-39
Trichloroacetic acid 70-100 18-36
Immunotherapy 66-98 No recurrence after 3 months
Podophyllin 42-46.9 46-60
Imiquimod 5% 35-75 6
Podophyllotoxin 45-94 11-100
Sinecatechins 40-81 7-12
5-fluorouracil 10-50 50
Interferon 17-67 9-69
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Table 2
Treatment summary.

Type of warts Preferred treatment modality Level of evidence

Few smaller lesions Imiquimod 5% cream 1A, Gr A
5-fluorouracil 1A, Gr A
Polyphenon ointment 1A, Gr A
Few larger lesions Surgery 1A, Gr A
Cryotherapy 1B, Gr A
Podophyllotoxin 1B, Gr A
Multiple lesions Immunotherapy 1B, Gr A
PDT 1B, Gr A
Laser 2B, Gr B
Combination therapies 1A,Gr B

laser coagulation resulted in a cure rate of 73% (33/45 patients) in small
to large anogenital warts after a maximum of two sessions [63]. (LE:2b)
In a retrospective study, Holmium laser had the highest clearance rate
(92.2%) and lowest recurrence rate (14.3%) compared to cryotherapy,
surgery and podophyllin (p = 0.001) in the treatment of genital warts
[64]. (LE:3b) Single treatment with Holmium: YAG laser was effective in
57/60 patients (95%) with urethral warts. At a mean follow-up of 26
months, recurrences occurred in 8 patients (13.3%) [65]. (LE:2c) It is
important to note that fumes from laser treatment contain contagious
particles; masks and smoke evacuators should therefore be used.

In a retrospective study of 242 women treated with CO, laser in
2006-2007, the median time for recurrence was 14.6 weeks. Systematic
follow-up for a median of 3.1 years revealed at least one recurrence in 68
(28.1%) of 242 women. Women with multifocal genital warts had a 2.9
times increased risk for recurrence compared to women with unifocal
lesions (p = 0.01) [66]. (LE:2c) Holmium: YAG laser with ALA-PDT
significantly reduced wart recurrence rates (17.6%) in comparison
with CO2 laser with ALA-PDT (55%). Most warts (88.23%) were
removed after a session of Holmium: YAG laser pretreatment. The
average number of laser sessions required to clear all warts was 1.94 in
the Holmium: YAG laser plus ALA-PDT group [67]. (LE:3b).

9.1.3. Surgery

Surgical excision is considered as the treatment of choice in large
pedunculated lesions [68]. (LE: 3) Majority of patients can be treated
under local anesthesia (1-2% lidocaine). Clearance rates of 89-93%
have been reported for scissor excision, with recurrence rates of 18-65%
[69]. Surgical excision is likely the most effective treatment for reducing
risk of recurrence after complete clearance [70]. (LE:1a).

9.1.4. Electrosurgery

Electrosurgery uses high-frequency electrical currents to destroy
anogenital warts and requires local anesthesia. Similar to lasers, fumes
from electrosurgery contain contagious particles and hence preventative
measures should be used. Clinical studies have shown clearance rates of
35-94% [69]. At one year after treatment, a cumulative recurrence rate
of 8% (4/65, 95% CI 2-15%) was observed with electrosurgical excision
of anal condylomas in HIV-infected men [71]. (LE:2c).

9.1.5. Cryotherapy

Cryotherapy acts by crystallizing the cytosol of the cells, resulting in
cell necrosis and activation of immune system. It has a reported efficacy
of 46-96% for wart clearance with recurrence in 18-39% of cases [69].
Weekly sessions are done usually up to 12 weeks for external genital
warts [72]. (LE: 1b) It is an inexpensive, easy method with no serious
side effects and is considered safe in pregnant women. Cryotherapy is
safe and easy to apply in patients with externally accessible urethral
condylomas. A mean number of 2.2 (1-5) sessions were required to
eradicate clinically evident urethral condylomas without any compli-
cations like urethral obstruction [73]. Mild side effects as blistering,
local necrosis, scarring and hypopigmentation can occur. Cryotherapy
efficacy did not appear to differ from that of trichloroacetic acid,
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podophyllin, or imiquimod. Electrosurgery was weakly associated with
better anogenital wart clearance than cryotherapy (RR 0.80, 95% CI
0.65-0.99) [74]. (LE:1a) Cryotherapy was associated with more imme-
diate low-level adverse events (erythema, stinging, or irritation; RR
3.02, 95% CI 1.38-6.61) and immediate pain requiring oral analgesics
(RR 2.11, 95% CI 1.07-4.17) but fewer erosions (RR 0.57, 95% CI
0.36-0.90) [74]. (LE:1a).

9.1.6. Trichloroacetic acid

Trichloroacetic acid (TCA) causes a chemical burn that destroys the
anogenital warts. TCA is used in concentrations of 33-50% thrice
weekly or 80-90% once weekly can be administered until the warts have
cleared. It is most suitable for small acuminate or papular warts. Clinical
studies have reported clearance rates of 70-100% [69]. Common
side-effects include local discomfort, burning and ulceration. TCA can be
used safely during pregnancy.

9.1.7. Immunotherapy

Intralesional antigen immunotherapy has been used for the treat-
ment of warts. Induction of delayed type hypersensitivity is the pro-
posed mechanism of action. Ll-virus like particles (VLP)
immunotherapy was found to be associated with a significantly reduced
rate of recurrence of genital warts when used in combination with
conventional destructive therapy [75]. (LE: 1b) In a randomized control
trial of 89 patients, intralesional Mycobacterium w (Mw, the new
nomenclature is Mycobacterium indicus pranii or MIP) vaccine showed
similar efficacy and safety as of imiquimod 5% cream, with complete
clearance in 66.7% of patients and a mean reduction in size of 83.23%
[76]. (LE: 1b).

MMR vaccine is a safe and effective therapy for the treatment of
anogenital warts. On average, a 42.4-percent response was observed in
the first three weeks after administering the MMR vaccine, which
increased to 75.8% after the second vaccine at six weeks and nearly 98%
after the last vaccine at nine weeks [77]. (LE: 2¢).

9.1.8. Podophyllin

Topical solution of 20% podophyllin is applied by physician, once a
week for up to eight weeks. It is an antimitotic and antiproliferative
agent. Local side effects in the form of edema, inflammation and ero-
sions can be seen [78]. (LE: 1b) It is contraindicated during pregnancy.
However, a recent analysis of a cohort of 9229 pregnancies from
January 1997 to December 2016 suggested that podophyllotoxin did not
appear to be associated with an increased risk of adverse fetal outcomes
during pregnancy and may be safe for use during pregnancy [79].
(LE:2Db).

A combination of one or two sessions of cryo-destruction with 25%
podophyllin as the cytotoxic agent, and post-ablation immunomodula-
tion with topical sinecatechins 15% ointment resulted in an initial
clearance rate of 96.3% with a recurrence rate of 7.4% after a total
period of six months of follow-up in 27 patients with external genital
warts [80]. (LE: 2¢).

9.2. Patient administered

9.2.1. Imiquimod 5%

Imiquimod 5% cream is a topical immune response modifier, which
has antiviral and anti-tumor properties by inducing the production of
cytokines (interleukins, interferons, TNF-alpha). Imiquimod is recom-
mended for anogenital warts as topical application three times every
week till complete clearance of wart or maximum 16 weeks [81]. (LE:
1b) In terms of complete clearance, imiquimod 5% cream had signifi-
cantly better therapeutic efficacy compared with imiquimod 1% (OR
0.21, 95% CI 0.14-0.34), 2.5% (OR 0.25, 95% CI 0.13-0.49) and 3.75%
(OR 0.36, 95% CI 0.18-0.70) creams [82]. (LE: 1a) Imiquimod 3.75%
cream, which is approved in USA and Canada, appears to be as effective
as 5% when applied daily for 8 weeks and is said to increase tolerability,
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decrease treatment duration and side effects. (LE: 3) [44].

Imiquimod 5% cream can cause severe erythema and erosions
leading to treatment discontinuation in 40% of patients [82]. It should
not be used for warts involving the urethral orifice, cervix, anus, and
rectum. In a recent study, imiquimod 5% cream applied to intra-anal
warts was found to be as efficacious (complete clearance rate of
36.8% (7/19) at week 16, 70% (7/10) at week 28) as when applied to
external anogenital warts but adverse events were observed in 81%
(17/21) of patients with intra-anal warts [83]. (LE:2c) A retrospective
study of 60 patients with anogenital warts showed that the recurrence
rate during long-term follow-up (up to 7 years) was lower for patients
with complete responses to imiquimod 5% monotherapy (15%), or with
surgical removal of residual warts after imiquimod 5% (20%), compared
with surgery alone (65%) [84]. (LE:2C).

9.2.2. Podophyllotoxin

Podophyllotoxin inhibits the proliferation of human skin keratino-
cytes and cures genital warts by inhibiting proliferation of HPV-infected
cells. Podophyllotoxin is used twice daily on 3 consecutive days every
week until warts are completely cleared, or for a maximum period of 4
weeks. Clearance rates from clinical studies range from 45 to 94%, with
common side-effects including pain, itching, burning, erosion and
inflammation [69]. In a randomized controlled trial comparing the
effectiveness of self-applied podophyllotoxin 0.5% solution and podo-
phyllotoxin 0.15% cream, compared to clinic applied 25% podophyllin
in treating anogenital warts, complete clearance was seen in 75%,
64.5% and 53.1% of patients respectively [85]. (LE: 1b).

The combination of podophyllotoxin and cryotherapy showed a
significantly higher efficacy in the treatment of genital warts in men
compared to monotherapy with podophyllotoxin after 6 weeks of
treatment (P < 0.001), with considerably lower recurrence and
appearance of new warts compared with cryotherapy during the 6-
month periodafter therapy (P < 0.005) [86]. (LE:1b) In a systematic
review and network meta-analysis, podophyllotoxin 0.5% solution was
found to be significantly more effective than imiquimod 5% cream (OR
0.07, 95% credible interval [CrI] 0.001 to 0.36) at achieving complete
clearance at the end of treatment [70]. (LE: 1a) In addition, podo-
phyllotoxin was found to be more effective than imiquimod for ano-
genital warts on keratinized sites. In patients with lesions on dry,
keratinized anatomical sites, the complete clearance rates were 7.6% for
imiquimod and 27.9% for podophyllotoxin (P < 0.001) and no differ-
ence was noted with lesions on moist, partially keratinized sites [87].
(LE:2b).

9.2.3. Sinecatechins and polyphenon E 10% ointment

Sinecatechins are derived from green tea leaves of the Camellia
sinensis species containing the active ingredient epigallocatechingallate
(EGCG; Polyphenon E). Anti-viral, immune stimulation and anti-
carcinogenic activity are the proposed mechanism of actions. It is
formulated as a 10% ointment while a 15% preparation is only available
in the US. There are no significant differences in response rates between
the two formulations [88]. (LE:1a) Three times daily application is
recommended till complete wart clearance or maximum 16 weeks.
Polyphenon E 10% ointment is generally well tolerated in adults with
external genital and perianal warts. Mild local side effects can be noted
as redness, burning, pain, itching and swelling [89]. (LE: 3) Sineca-
techins have resulted in complete clearance rates of 40-81% with
around 7-11% recurrence rate [69,90]. (LE:1a) In a prospective multi-
center trial, the use of sinecatechins 10% as proactive sequential therapy
after ablative treatment with CO2 laser was associated with a lower
recurrence rate of new external genital warts in the short term in com-
parison with CO2 laser alone (Recurrence rate: 5% vs. 29%, p = 0.0024;
OR 0.16; 95% CI 0.04-0.68) [91]. (LE:1b).

9.2.4. Cidofovir
Cidofovir is a nucleotide analog of deoxycytidine monophosphate. It
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selectively competitively inhibits viral DNA polymerase. Topical cido-
fovir has been successfully used in the management of condyloma acu-
minatum and other HPV-mediated diseases, especially in the
immunocompromised and in patients with recalcitrant warts [92]. (LE:
3).

9.2.5. 5-Fluorouracil (5-FU)

5-Fluorouracil is a pyrimidine anti-metabolite that functions as an
anti-neoplastic agent by blocking DNA synthesis. Daily application of
5% 5-FU cream has been found to be effective in external genital and
perianal warts [93]. (LE: 1a) A randomized controlled trial including 72
patients demonstrated that there was no significant difference in the
efficacy between 1% 5-FU cream and 90% TCA (p = 0.763) or between
5% 5-FU cream and 90% TCA (p = 0.274) after 7 weeks of treatment.
Subjective side-effects with 1% and 5% 5-FU were significantly milder
than 90% TCA [94]. (LE:1b).

9.2.6. Interferon

It acts in HPV infections by virtue of its antiviral, anti-proliferative
mechanisms. In addition, it also stimulates the immune system of the
body. It can be used either by intralesional route or systemic routes
(subcutaneous or intramuscular), the former being more effective [95].
(LE: 1a) Biphasic vesicles for topical delivery of interferon alpha are also
available [96]. Studies investigating the efficacy of adjuvant systemic
interferon after ablative treatment have yielded inconsistent results.
Compared with placebo, adjuvant alpha-, beta- and gamma-interferon
were neither significantly superior in terms of complete clearance over
the short, intermediate or long term, nor with regard to intermediate- or
long-term recurrence [97]. (LE:1a).

Other treatment modalities like low-dose oral cyclophosphamide
therapy [98] (LE: 4), systemic interleukin 2 and topical cidofovir [92]
(LE: 4), local hyperthermia 44°c [99] (LE: 4), oral retinoid and intra-
muscular interferon-y therapy [100] (LE: 4), combination of radio-
frequency surgical dissection and oral acitretin [101] (LE: 3), a
radionuclide 32P application device for the treatment of condyloma
acuminatum in the rectum [102] (LE: 1b), adjuvant oral pidotimod plus
vitamin C after laser vaporization [103] (LE: 1b), chemoradiotherapy for
large Buschke-Lowenstein tumor [104] (LE: 3), topical nitric-zinc com-
plex [105] (LE:2c), and topical sodium nitrate with citric acid [106]
(LE:1b) have been tried.
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