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Abstract

Background—Human papillomavirus (HPV) infections in Thailand are a public health concern
but information on HPV infection in sex workers and men who have sex with men (MSM) is
limited. The aim of this study was to measure the prevalence and genotype distribution of HPV
among low- and high-risk, HIV-negative populations.

Methods—A total of 300 participants were categorized as general women, female sex workers,
MSM, and MSM sex workers. HPV infections were identified by the Papanicolaou (Pap) test and
nested-PCR. A phylogenetic analysis of partial HPV L1 genes was performed.

Results—Abnormal cytology was found in 5% of general women, 10% of female sex workers,
24% of MSM and 28% of MSM sex workers. HPV was detected in 9% of general women, 13% of
female sex workers and 30% in both MSM and the MSM sex workers. The prevalence of HPV
high-risk genotypes was significantly higher in female sex workers and MSM while low-risk
genotypes and genital warts were significantly higher in MSM sex workers. Significantly more
patients with genital warts and CIN I/AIN | harbored low-risk genotypes while those with CIN
[1I/AIN 11 harbored high-risk genotypes.

Conclusion—High- and low-risk HPV genotypes persist in high-risk groups in Bangkok. Some
genotypes infecting at-risk populations are not vaccine-preventable. These findings may help to
elucidate the prevalence of HPV infections in Thailand and serve as the basis for additional
investigations into risk factors for these populations.
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Introduction

Human papillomavirus (HPV) infection is considered to be a sexually transmitted disease
causing approximately 600,000 cases of cancer of the cervix, vulva, vagina, anus and
oropharynx annually, as well as benign diseases such as genital warts.(1) HPV infections,
most of which are vaccine preventable, are thought to preclude the development of cervical
intraepithelial lesions and subsequent invasive carcinoma in women and anal cancer in men.
Even though the incidence of cervical cancer has been decreasing globally over recent
decades, the incidence of anal carcinoma, for which effective screening programs and data
are lacking, appears to have been rising over the last two decades.(2) The risks of HPV
infection depend on sexual behaviors including the number of partners and age of first
sexual activity.(3) Compared to general male and female populations, sex workers including
men who have sex with men (MSM) are at higher risk for HPV infection.(4) As such, MSM
sex workers have a high risk for developing HPV associated anal intraepithelial neoplasia
(AIN) or anal squamous cell cancer. Also, both male and female sex workers may be at high
risk of HPV infection due to multiple sexual partners and unprotected sexual activities,
which can lead to the HPV transmission from person to person.(5)

HPV has more than 100 genotypes of which 40 can be found in the anogenital region.(6)
Each can be classified as a low-risk or a high-risk genotype depending on their oncogenic
characteristics. Low-risk genotypes include but are not limited to HPV 6, 11, 40, 42, 43, 44,
53, 54, 61, 72, 73 and 81: genotypes 6 and 11 are associated with genital warts. High-risk
genotypes include HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68 and 69: genotypes
16 and 18 primarily causing cervical and anal cancers. High-risk HPV genotypes have been
detected by others in a number of high-risk groups such as sex workers; for example, in
Austrian female sex workers (7) as well as Peruvian MSM and MSM sex workers.(4)

HPV prevalence data in HIV-negative heterosexual men in developing countries is emerging
and varies considerably depending on geography and anatomical site sampled.(8) Still, the
HPV prevalence data for HIV-negative MSM (9) and MSM sex workers (4) appear to be
substantially higher than heterosexual men. Among 305 heterosexual men screened in
Hangzhou, China, 14% were HPV positive: oncogenic HPV types were found in 4% and
non-oncogenic HPV types in 9%.(10) While in a study based in Shenzhen, China
demonstrated that 34% of HIV-negative MSM were HPV positive.(11) Another recent study
demonstrated that of 105 Peruvian MSM examined, 77.1% were infected with HPV and
almost half (47.3%) were infected by a oncogenic type; high-risk HPV type was associated
with sex work.(4)

In Thailand, HPV testing and screening have not yet been widely adopted systematically,
much less in high-risk groups such as MSM and MSM sex workers. As such, HPV
prevalence and genotype distribution data are limited or reported with significant variation.
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HPV prevalence in general women in Thailand has been reported ranging from
approximately 9-20% (12) to 83% (13) depending on the study location or sample
population assessed. One consistency reported in Thai patients has been that the oncogenic
HPV genotypes 16 and 18 have been detected more frequently in high-risk groups.

The aim of this study was to measure the prevalence and genotype distribution of HPV
infection among low- and high-risk, male and female groups. A total of 300 participants
from the Sexually Transmitted Infections (STI) cluster in Bangkok’s Bangrak Hospital were
categorized into one of four groups: general women, female sex workers, MSM and MSM
sex workers. The initial study design included general women and MSM populations as low-
risk groups and female sex worker and MSM sex worker populations as high-risk groups.
Participants were tested for HPV using the Papanicolaou (Pap) test and nested-PCR,;
phylogenetic analysis was done on sequenced partial L1 HPV genes.

Materials and methods

Study design and sample size

A cross-section observational study was designed and implemented with the Bangrak
Hospital STI cluster in Bangkok, Thailand. All enrollees were HIV negative and categorized
into one of four groups: general women, female sex worker, general MSM and MSM sex
worker. Sample size estimations for each gender group were determined based on estimates
from the ICO HPV online information system,(14) specifying in search fields either “women
with normal cervical cytology” or “anogenital HPV infection in men” from “South-Eastern
Asia countries”. Estimates were based on a two-tailed analysis with 99% significance
resulting in a minimum enrollment of 79 participants for each women group and 35
participants for each men group. Actual enrollment was 100 general women, 100 female sex
workers, 50 MSM and 50 MSM sex workers. Institutional Review Board approvals were
obtained from Bangrak Hospital and Faculty of Tropical Medicine, Mahidol University.

HPV detection by Pap test and nested-PCR

Both cervical and anal tissues from all 300 participants were collected for Pap tests and
nested-PCR assays. All Pap tests were performed and read at the Central Laboratory of
Cytologists at the Thai National Cancer Institute in Bangkok as per standard institutional
procedures developed from the 2001 Bethesda System.(15) Corresponding specimens were
frozen at —80°C until further testing. HPV DNA isolation and detection by nested-PCR were
performed at the Virology laboratory, Department of Microbiology and Immunology,
Faculty of Tropical Medicine, Mahidol University as per standard laboratory procedures.
Briefly, the HPV DNA was extracted using the commercial viral nucleic acid extraction kit
(Geneaid Biotech Ltd, Taiwan) and the viral DNA template was used for PCR, modified as
previously done.(16) An initial PCR reaction of 40 cycles (annealing at 55°C for 1 minute
each cycle) amplified a 450 base pair (bp) fragment of the HPV L1 gene with the forward
primer MY09 (CGTCCMARRGGAWACTGATC) and reverse primer MY11
(GCMCAGGGWCATAAYAATGG). The initial PCR products were used as templates for a
second PCR reaction of 30 cycles (annealing at 53°C for 1 minute each cycle) to detect the
shorter 150 bp fragment using the forward primer GP05
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(TTTGTTACTGTGGTAGATACTAC) and reverse primer GP06
(GAAAAATAAACTGTAAATCATATT). The nested-PCR amplicons were separated by
electrophoresis and displayed by ethidium bromide under ultraviolet light (Supplemental
Figure 1).

HPV sequencing and genotyping by phylogenetic analysis

The HPV partial L1 gene DNA amplicons from the nested-PCR were purified using the
PCR Clean-up Extraction Kit (Macherey-Nagel Inc., Germany) and subjected to DNA
sequencing with the GPO5 forward primer on an automated fluorescent sequencing PRISM
Reader and ABI 377 System (Macrogen Co., Ltd, Seoul). The nucleotide sequences were
aligned with ClustalX 2.1 (University College Dublin, Ireland) and compared with GenBank
reference sequences: HPV 6 (GU344803.1), HPV 11 (GU344763.1), HPV 16 (FJ797753.1),
HPV 18 (GU344774.1), HPV 31 (HM596539.1) and HPV 81 (GQ288793.1). The human
herpesvirus 2 (JN415125.1) was used as the outgroup reference gene. A phylogenetic tree
was constructed using the 44 HPV partial L1 gene sequences and was based on a maximum
likelihood method and kimura 2-parameter model for distance estimate. The percentages of
replicate trees, in which the associated taxa clustered in the bootstrap method, were
performed for values representing 1000 replicates. Confidence values were calculated by
bootstrap test and a consensus tree was drawn by MEGA version 6.0 (Arizona, USA).

Statistical analysis

Demographic, clinical and laboratory results were analyzed for significant differences using
Pearson Chi-square and Fisher’s Exact tests using SPSS statistics 18.0 (IBM Corp., USA). A
p-value of < 0.05 was considered to be statistically significant.

Results

Study demographics and prevalence of genital warts

General demographics of the study are shown in Table 1. The MSM sex worker group was
slightly younger having a median age of 26 compared to a median age of 32 for the other 3
groups. Of note, a significant proportion of the samples collected derived from those of
reproductive age (21-40 age group). Among the 300 study participants, 88 (29%) presented
with genital warts, which could be found in the vaginal area of 19 (19%) of the general
women group and 23 (23%) of female sex worker cases. Genital warts found in the MSM
group included 21 (42%) on the anus area and 2 (4%) on both the anus and penis areas.
Genital warts found in the MSM sex worker group included 15 (30%) on the anus area, 3
(6%) on the penis area, 4 (8%) on both the anus and penis areas and 1 (2%) on the anus and
rectum. Approximately 75% of both female groups and the MSM sex worker group had not
received a Pap test in their medical history whereas 90% of MSM participants had no Pap
test. There was a slightly higher trend of both female and MSM sex workers who had a Pap
test within the previous year compared to their gender non-sex worker counterparts (Table
1).

Sex Transm Dis. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Leaungwutiwong et al. Page 5

Cytological results based on Pap test

Abnormal cytology was found among 41 (13.6%) enrollees (Table 2), 36 (87%) of which
were of reproductive age, from 21-40 years old. Of the 5 (5%) general women having
abnormal cervical cytology, 2 (2%) were classified as having atypical squamous cells of
undetermined significance (ASC-US), 1 (1%) had low-grade squamous intraepithelial lesion
(LSIL) and HPV change, and 2 (2%) cervical intraepithelial neoplasia grade I (CIN I). Of
participants in the female sex worker group, 10 (10%) had abnormal cervical cytology: 3
(3%) as having ASC-US, 4 (4%) as LSIL and HPV change, 2 (2%) as CIN I and 1 (1%) CIN
I1. While 54 (54%) female sex workers were negative for intraepithelial neoplasia, 27 (27%)
of general women were negative, demonstrating a significant difference between these
groups.

Of the MSM group, 12 participants (24%) had abnormal anal cytology: 5 (10%) had ASC-
US, 3 (6%) had LSIL and HPV change, 1 (2%) had anal intraepithelial neoplasia grade |
(AIN 1) and 3 (6%) had AIN I1. Of the MSM sex worker group, 14 (28%) had abnormal
cytology: 4 (8%) had ASC-US, 2 (4%) had LSIL and HPV change, 7 (14%) had AIN | and 1
(2%) AIN Il. We observed significantly more MSM sex workers (14%) positive for AIN1
compared to MSM (2%) (Table 2).

Based on the Pap test, the cytology results from cervical and anal tissue (2 of which were
MSM sex workers) demonstrated infection with several microorganisms including Candida
spp., Trichomonas vaginalis and herpes simplex virus. The cytology reports also revealed
that general women had significantly more inflammation or infection with other
microorganisms as compared to female sex workers: 68 (68%) in general women and 36
(36%) in the female sex worker group (Table 2). All 7 (100%) of the atrophy cases were
older, between 41-60 years.

Detection of HPV by nested-PCR and sequencing

Two hundred cervical tissue samples (100 from general women and 100 from female sex
workers) and 100 anal tissue samples (50 from MSM and 50 from MSM sex workers) were
subjected to HPV testing by nested-PCR. Due to initial unsuccessful attempts to amplify an
L1 gene fragment by PCR alone, nested-PCR was employed to detect HPVV DNA resulting
in a 150 bp fragment of the L1 gene (Supplemental Figure 1). HPV DNA was detected in 52
samples (17.3%): 9 (9%) in the general women group, 13 (13%) in the female sex worker
group, 15 (30%) in the MSM group, and 15 (30%) in the MSM sex worker group (Table 3).
The prevalence of nested-PCR positive results and abnormal cytology within each group
was similar. However HPV prevalence in MSM and MSM sex workers was significantly
higher than the general women and female sex workers respectively (Table 3).
Approximately 30% of participants in both the MSM and MSM sex worker groups
demonstrated HPV positivity as compared to 10% and 13% of participants in the general
women and female sex worker group.

HPV genotyping

Forty-four samples (of 52 nested-PCR positive tested) were found to be HPV positive by
DNA sequencing (Table 3). The HPV low-risk genotypes 6, 11 and 81 were detected in
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3.3%, 3% and 1.3% of samples respectively and high-risk genotypes 16, 18 and 31 were
found in 2.6%, 1% and 3.3%, respectively. Two distinct patterns of HPV genotype
distribution emerged across the four tested populations. First the prevalence of the low-risk
genotype HPV 11 was significantly higher in MSM sex workers than the other three groups
contributing to a significantly higher prevalence of low-risk genotypes in this group. The
second is the prevalence of the high-risk genotype 18 was found significantly higher in the
MSM group than the other three groups (Table 3). Otherwise, a fairly equal distribution of
both low- and high-risk genotypes could be found in each population. We then crosschecked
detected genotypes with Pap test results. Only high-risk genotypes 16 and 18 were found in
cases having inflammation (Table 4). Of the 27 cases infected with Candida spp.,
Trichomona vaginalis or Herpes simplex virus, one (3.7%) was found to have high-risk
genotype HPV 31 and 2 (7.4%) harbored low-risk genotypes. In general, both HPV low- and
high-risk genotypes were found equally related across Pap test results. Interestingly, patients
diagnosed as having CIN I/AIN | had a significantly higher prevalence of infection with
low-risk HPV genotypes (50%) compared to high-risk genotypes (25%); conversely of the
patients having CIN II/AIN 11, a significantly higher prevalence of infection with high-risk
genotypes (80%) was observed (Table 4). As expected, the prevalence of patients with
genital warts was significantly higher in those infected with the low-risk genotypes than
those infected high-risk genotypes (Table 4).

Given the significant difference found between low-and high-risk HPV infected patients
having genital warts, we wanted to determine the prevalence of low- and high-risk
genotypes in each study group stratified by cytology results. Of the 5 general women HPV
cases having vaginal warts, 4 (80%) had low-risk genotype. These 4 cases were spread
equally among the 4 lower risk cytology results (Table 5). Interestingly, the female sex
worker group demonstrated a lower prevalence of warts than general women, having only 2
patients infected with low-risk HPV 6 and 11, respectively. In the men, both MSM and
MSM sex workers had significantly higher prevalence of high-risk HPV infections than both
women groups. The cases were equally spread among ASC-US and LSIL and HPV change
cytology results. The MSM sex worker group infected with low-risk genotypes
demonstrated a significantly higher prevalence of AIN | (8%) compared to MSM (2%) and
CIN I in both women groups. Also, the prevalence of MSM sex workers infected with low-
risk genotypes (16%) was significantly more than MSM sex workers infected with high-risk
genotypes (4%). The overall HPV prevalence, both low- and high-risk genotypes, in patients
having warts was significantly higher in MSM (14%) and MSM sex workers (30.4%) than
female sex workers (8.6%) (Table 5).

Phylogenetic analysis based on HPV L1 gene

A Maximum Likelihood phylogenetic tree was generated from the analysis of 44 nucleotide
sequences of a partial segment of the HPV L1 gene detected in patient samples (Figure 1).
Six allele clusters were found based on HPV 6, 11, 16, 18, 31 and 81 with individual HPV
genotypes closely related. HPV 16, 18 and 31, classified as high-risk genotypes, were found
to cluster closely together and similarly, the HPV low-risk genotypes 6, 11 and 81 clustered
closely. Accession numbers for HPV sequences from clinical samples are listed on the
phylogenetic tree (Figure 1).
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Discussion

Prevalence of HPV and genital warts in female and MSM groups

This study has supported data from others and established the prevalence of HPV infection
and the relationship of HPV genotypes in general women, female sex workers, MSM and
MSM sex workers in Thailand. It is the first report in Thailand demonstrating HPV
prevalence in MSM sex workers. Our prevalence data for general women (5%) support
previous studies that reported between 5% and 10% in Thai women.(17, 18) Further, we
have summarized cytology, PCR and HPV sequencing and genital warts results from our
study populations. The overall prevalence of abnormal cytology detected by the Pap test
(13.6%) was slightly lower than HPV positivity found by nested-PCR (17.3%) but not
significantly different. Comparisons of low-and high-risk HPV prevalence in patients with
abnormal cytology results are discussed below and data are shown in Table 4. The results
found from each population group demonstrated unique patters that deserve further
discussion.

Female sex workers worldwide are considered a high-risk population for abnormal cytology
and most likely have a higher risk for HPV infection from having multiple sexual partners
and unprotected sexual activities.(19, 20) Thai female sex workers have been shown to have
significantly higher HPV prevalence than control women (21) which is in line with our data
demonstrating a higher trend of abnormal cervical cytology among the female sex worker
group (10%) compared to general women (5%). Further supporting these findings was a
report demonstrating significant increased odds ratio (OR = 6.18) in Belgium female sex
workers having low-grade squamous intraepithelial lesions compared to controls.(22) In the
region, a China population-based study of 4,215 sexually active women demonstrated that
4% presented with CIN | (23) compared to 2% in our study, slightly lower but comparable.
Interestingly, we observed that significantly more female sex workers (54%) were negative
for intraepithelial neoplasia compared to general women (27%), who also had a significantly
higher prevalence of inflammation (44% compared to 28% in female sex workers) and
atrophy (6% compared to 1% in female sex workers). Given that the prevalence of HPV
infection and genital warts in female sex workers (13% and 23%) were similar to general
women (9% and 19%), one possible contribution to increased intraepithelial neoplasia in
general women may be the role of Candida infection, as significantly more general women
(16%) were infected with Candida compared to female sex workers (7%). However data
supporting this possibility are inconclusive. While some have demonstrated that the
presence of Candida is not associated with an increased risk for squamous abnormalities,
(24) others have suggested that CIN can be promoted by vaginal microorganisms, including
Candida, in conjunction with HPV infections.(25) Although not assessed in our study,
factors independently associated with HPV infection in female sex workers include the use
of non-barrier contraception, cytological abnormalities and the number of non-paying sexual
partners.(26) Further assessment will need to verify these social behavioural patterns in Thai
female sex workers and whether secondary vaginal infections may contribute to squamous
abnormalities.
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Inflammation, atrophy and infections with Candida and Trichomonas vaginalis were found
primarily in general women group. These findings suggest that female sex workers, as
required by their employer, may more frequently use condoms whereas general women may
not, resulting in increased susceptibility to HPV infection, inflammation and infection by
other microorganisms. As part of employment requirements, female sex workers should
attend follow-up Pap tests every 6 months. Our data suggest general women and female sex
workers rarely receive Pap tests: 73% of the general women and 75% of the female sex
workers screened had not previously had a Pap test. Pap coverage is rather poor in Thailand
and others have found that women interviewed avoided Pap test screening due to either fear
of vaginal examination (27.6%), embarrassment (26.3%) or lack of any symptoms (22.4%).
(27) Limited Pap test coverage in Thailand is potentially a very important public health issue
that, although improving recently, may be overlooked to some degree in the health care
system. Still, it is possible that female sex workers may attend clinics for education and
screening as part of their employment requirements, reducing their risks to HPV infection
and infection with other microorganisms, but these data are not consistent. The limited HPV
screening practices currently employed in Thailand may result in under-diagnosis of HPV in
all females with an abnormal smear who may be best suited for further testing. It has been
proposed that female sex workers be screened when they enter prostitution regardless of
their age.(22) But it appears that general women would also benefit from education and
more frequent screening.

Globally, MSM populations are disproportionately affected by high-risk oncogenic HPV
infections and increased incidence of HPV-associated anal cancers.(28) In 2003 in the US,
the average annual incidence of anal cancer was 1.0 and 1.5 per 100,000 among men and
women, respectively while the incidence of anal cancer among MSM was estimated to be as
high as 37 per 100,000.(29, 30) However, there is a gap in knowledge regarding the HPV
and anal cancer prevalence in MSM sex workers worldwide. In Thailand, MSM and MSM
sex worker populations are not regularly screened for HPV, genital warts or anal carcinoma.
A study from Peru found that 77% of MSM sex workers were positive for HPV.(4) Our data
demonstrated that 30% of both MSM and MSM sex workers were HPV positive and that the
prevalence of AIN | was significantly higher in MSM sex workers (14%) than MSM (2%).
One possible explanation of the observed increased prevalence among MSM sex workers
may be high-risk sexual behaviour such as multiple partners or sex without condoms,
increasing physical disturbance of the epithelial lining of the anal canal or possibly HPV
exposure; however data to support this claim are unavailable. Initially, the MSM group in
our study was assigned as a low-risk population but clearly both MSM and MSM sex
workers were equally at-risk for HPV infection.

Unique to MSM sex workers among all male cases was the significantly higher prevalence
of low-risk HPV and anogenital warts: low-risk HPV was diagnosed in 18% of MSM sex
workers compared to 10% of MSM and warts were found in 16% of MSM sex workers
compared to 8% of MSM. Thirty percent of MSM sex workers with warts harbored any
HPV type, significantly higher than MSM (14%) or women females sex workers (8.6%)
with warts. While genital warts are the most common clinical manifestation of HPV
infection (31) they are most frequently associated with low-risk HPV genotypes and found
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to be benign and not associated with mortality. However, genital warts are a source of
psychosocial distress and can cause physical discomfort including pain, bleeding and
itching. Moreover, genital warts are highly infectious. Approximately 65% of people whose
sexual partner has genital warts will develop warts themselves, appearing between 3 weeks
and 8 months after an HPV infection.(32) Moreover, shame, emotional and physical troubles
and embarrassing sexual experiences were reported by MSM with genital warts in Peru.(33)
Stigma and apparent health services’ inability to deal with genital warts and anal carcinoma
in MSM populations limited their access to effective medical care. Although these issues
have not yet been addressed in depth in Thailand, community outreach efforts to promote
knowledge and discussions with providers regarding HPV and anorectal warts and cancer in
MSM and MSM sex worker populations should not be overlooked. These social aspects
merit further study in Thailand.

Genotype and phylogenetic analysis

The sequencing results and phylogenetic analysis of 44 HPV sequences revealed 6 HPV
genotypes, 3 low-risk (6, 11, 81) and 3 high-risk (16, 18, 31). Our findings align with a
general consensus that non-oncogenic HPV genotypes, particularly HPV 6 and 11, are
responsible for the majority of genital warts in HPV infected patients. The 6 genotypes
detected in this study have been reported previously in Thai women and of particular interest
are the oncogenic types HPV 16 and 18.(18, 34, 35) A prospective case-control study in
Northeast Thailand concluded that 66% of cervical cancer cases was caused by HPV 16 or
18, which increased the risk of cervical cancer with an odds ratio of 130.(36) Others have
reported that the majority of HPV positive female sex workers in Thailand harbored the
oncogenic genotypes HPV 16 or 18.(21) Additionally, female sex workers in Bangkok have
been shown to be reservoirs of oncogenic HPV and it was suggested that cervical cancers in
low-risk Thai women develop in part as a result of transmission of these viruses by their
husbands from female sex workers.(37) In terms of additional regional data, of 802 female
sex workers tested in a China based study, 24% harbored high-risk HPV types 16 (24%) or
18 (10%), which was similar to prevalence data among female sex workers in East Asia—
HPV 16 (24%), 18 (11%) and 58 (9%)—but higher than female sex workers in Southeast
Asia—HPV 52 (13%), 16 (9%) and 58 and 18 (5%).(38) In Vietnam female sex workers,
high risk HPV was found in 89% of enrollees and the most common type was HPV 52
followed but HPV 16 and 18.(39) In our study, 13% of female sex workers harbored HPV,
of which 7% were high-risk HPV genotypes. There was no significant difference of HPV
prevalence among female sex workers and general women, suggesting that both groups have
equal opportunities for screening and HPV detection and treatment.

HPV prevalence data for MSM sex workers in Thailand are not available while HPV
prevalence data for MSM in Thailand and Asia vary substantially depending on the country,
anatomical area measured, and methodology employed. In Thailand, overall HPV
prevalence in HIV-negative MSM was found to be 59% while high-risk HPV 16 was
detected in 36% of HIV-negative MSM.(40) In both MSM and MSM sex worker groups, we
observed a similar HPV prevalence of 30%. Interestingly, the prevalence of high-risk HPV
in MSM (14%) was significantly higher than MSM sex workers (8%) while MSM sex
workers demonstrated a significantly higher prevalence of low-risk genotypes (18%) and
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genital warts (16%) compared to MSM (10%) and (8%). Our data support others who
suggest that MSM, and especially MSM who participate in sex work, are important groups
to target with interventions to decrease or prevent HPV. Importantly, HPV infection has
been associated with acquisition of HIV in MSM (41, 42) and high-risk HPV type was
associated with sex work in MSM.(4) Also, male sex work in the developing world is
understudied yet it is known to be an important factor perpetuating HIV infection globally.
(43, 44) As such, MSM in Thailand, as others have noted regarding the developing world,
represent a “hidden epidemic” of HIV,(45, 46) and the results of this study support
expanding this epidemic to include HPV infection in MSM and MSM sex workers in Asia.

Our HPV genotyping results may add value regarding vaccine design and use in Thailand
even though we did not investigate invasive cervical or anal cancer biopsy specimens. The
current HPV vaccines available in Thailand include the quadrivalent vaccine having HPV 6,
11, 16 and 18 and the bivalent vaccine having HPV 16 and 18. Trials of both vaccines have
shown nearly 100% efficacy against high-grade lesions of the cervix, vulva and vagina in
uninfected women under 26 years of age.(47) The quadrivalent vaccine has also shown high
efficacy against anogenital warts, reducing the risk of anal cancer and precancerous lesions
in MSM without history of anal cancer or precancerous lesions and significantly reducing
anal intraepithelial neoplasia recurrence among MSM.(48) The vaccine strategy is
appropriate in the context of some studies. For example, as expected, HPV types 16 and 18
were the most common types in invasive cervical cancer cases in Thailand (13) as have been
found in similar reviews.(49, 50) Further, a Thailand-based study aiming to determine the
relationship between penile cancer and the prevalence of HPV genotypes found that penile
cancer cases were most frequently (55%) infected with the high-risk HPV 18 while the low-
risk HPV 6 was found in 43% of cases.(51) Although we do not measure cancer outcomes,
our findings support previous data and similar studies that demonstrate the persistence of
high-risk genotypes 16 and 18 in Thailand and in the region.(21, 39, 52) Unfortunately,
neither vaccine used in Thailand is cross protective against nonspecific HPV genotypes. As
such, a large proportion of people living in Thailand are susceptible to infection with HPV
31, particularly the MSM and female and MSM sex worker groups. Expanding availability
and use of vaccines that have more comprehensive high- and low-risk genotypes (including
HPV 31 and 81) for a Thai setting may improve disease outcomes and reduce the prevalence
of genital warts, abnormal cytology or cancers. More epidemiological investigations are
required.

Our study has several potential imitations including lack of generalizability and HPV
detection method used. Given that our study employed the MY09/11 consensus primer pair,
which is know to detect a wide range of HPV genotypes but is limited based on partial L1
gene amplification, our results may not be generalizable outside of Thailand. Our sequence
results were genotype positive for 44 of 52 (85%) nested-PCR samples. Recent studies
comparing the sensitivity and specificity of HPV typing using the Linear Array HPV
Genotyping Test (Roche Molecular System, Inc., Branchburg, NJ) and other techniques
including the Roche PGMY primer-based line blot assay (53) and PCR and sequencing (54,
55) demonstrated highly accurate results for HPV typing while confirming reproducibility in
the detection of multiple infections while others have demonstrated 92% agreement of
detected HPV types using the PGMY09/11 primer system compared to the MY09/11,

Sex Transm Dis. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Leaungwutiwong et al. Page 11

demonstrating that the PGMY09/11 primer set was significantly more sensitive.(56) As such
PCR detection and sequencing in our future studies may be replaced with the Roche Linear
Array Test or PGMY system. Additionally, even though we did not include some relevant
socio-economic status data, which may have strengthened the results and allowed for more
accurate predictors of risk in Thailand, our results may be used as a baseline for further
investigation.

General effectiveness of cervical and anal cancer screening may be improved by combining
frequent cytology with HPV screening of all at-risk groups in Thailand, especially female
sex workers, MSM and MSM sex workers, using validated assays including Pap test and
PCR screening or more sensitive techniques such as Linear Array HPV Genotyping. Given
the diaspora of HPV prevalence data in Thailand, especially for marginalized groups such as
MSM sex workers, the results of this study may assist in the therapeutic management of
patients and provide useful data for following up with patients having persistent HPV
infection. These data may also be used to better determine type-specific HPV vaccines to be
used. Additional efforts to vaccinate female sex workers, MSM and MSM sex workers with
expanded HPV vaccines may reduce the burden of HPV-related diseases.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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sequences of the HPV L1 gene. Six allele clusters comprised of HPV 6, HPV 11, HPV 16,
HPV 18, HPV 31 and HPV 81 genotypes. NCBI accession numbers are listed with sample
number. Reference sequences include HPV 6 (GU344803.1), HPV 11 (GU344763.1), HPV

16 (F3797753.1), HPV 18 (GU344774.1), HPV 31 (HM596539.1) and HPV 81

(GQ288793.1). The outgroup sequence is the human HPV 2 (JN415125.1).
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Table 4

Prevalence of low- and high-risk HPV cases by cytology result and overall genital wart prevalence

Pap Test Result

HPV Genotype*

L ow-risk

High-risk

HPV 6, 11, 81

HPV 16, 18, 31

Negative for intraepithelial neoplasia (n=153) 3 (194/206)*™

Inflammation (n=72)

Candida spp./Infection (n=27) 2 (0.6%/7.4%)

Atrophy (n=7)
ASC-US (n=14)

6 (2%/43%)

3 (1%/2%)
3 (1%/4.2%)
1 (0.3%/3.7%)

3 (1%/21%)

LSIL/HPV change (n=10) 5 (1.6%/50%) 4 (1.3%/40%)
CIN VAIN I (n=12) 6 (2is0%)T 3 (1%/25%)
CIN IVAIN Il (n=5) 1(03%20%) 4 (1.30/809%)"
Total (N=300) 23 (7.5%) 21 (7%)
Genital Warts 18 (6%)T 6 (2%)

*
Of 300 samples, 44 of 52 nested-PCR positive results sequenced
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The denominators to calculate the percentages in parentheses (a/b) are a) 300 for the total number of patients and b) the number of patients in
each Pap test result category as shown (from Table 2)

TSig:jnificr;mt difference comparing low- and high-risk groups (p < 0.05)
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