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Distribution of Human Papillomavirus (HPV)
Genotypes Detected by Routine Pap Smear in
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Hotan (Xinjiang, China)
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HPV infection is an important public health
problem in developing countries. We investi-
gated HPV genotypes in the Uyghur female
population of Karasay Township, Hotan region.
A population-based cervical cancer screening
was conducted for 4,500 women in Karasay
Township, Xinjiang Hotan, China. A total of 900
women were selected by systematic sampling
with a 5:1 proportion (ages 20–69). The subjects
completed a questionnaire and consented to
HPV typing and Pap smear examination. Colpo-
scopic biopsies were performed for patients
with cytological abnormalities (�ASCUS). A total
of 117 of the 900 women (13%) assessed were
infected with HPV. The most common subtype
was HPV-16, and other common high-risk types
included HPV-58 and HPV-39. A total of 40
women (4.44%) were identified with abnormal
cytology (�ASCUS) by Pap smear. A significant
link was found between HPV prevalence and
cytological diagnosis. The HPV infection rates
for the patients with cervical inflammation, CIN,
and cancer were 18.18%, 64.71%, and 100%,
respectively. Significant differences in HPV infec-
tion rates were found among the patients with
the three groups of pathological results. In Kar-
asay, the HPV infection rate in Uyghur women is
lower than previously reported; however, the
proportion infected with HR-HPV is higher. HPV-
16, HPV-58, and HPV-39 are the most prevalent
genotypes. J. Med. Virol. 87:1960–1965,
2015.
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INTRODUCTION

Cervical cancer is the second most common cancer
worldwide. According to Globecan data in 2012, there
were over 528,000 new cases of cervical cancer, nearly
85% of which occurred in less developed countries
[Globecan, 2012]. The death rate from cervical cancer
has fallen in many countries since the introduction of
cervical screening programs and systematic cytological
screening [Levi et al., 2000; Peto et al., 2004]. In 2012,
the cervical cancer incidence in China was 62/100,000,
while the mortality rate was 30/100,000 [Globecan,
2012]. While cervical cancer mortality appears to have
declined considerably in urban China in recent years
[Li et al., 2000], this decrease is less marked in rural
areas. Screening results have indicated that the in-
cidence and mortality rate of cervical cancer are 459-
590/100,000 and 17.78/100,000, respectively, for Uy-
ghur women residing in Xinjiang. These numbers are
obviously higher than those reported for other ethnic
groups. Moreover, the age of patients from Xinjiang is
younger compared with that of patients from other
regions [Suzuk et al., 1997; Abliz et al., 2001].
A number of molecular and epidemiologic studies

have demonstrated a strong relationship between
human papillomavirus (HPV) infection and cervical
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cancer, as HPV DNA is detectable in virtually all
cervical cancers [Walboomers et al., 1999]. HPV-16 is
the most prevalent HPV type worldwide. In Asia,
HPV-58 and HPV-52 are the next most common types
after HPV-16 and HPV-18 [Villiers et al., 2004; Meijer
et al., 2006; Matsumoto, 2007]. These epidemiologic
findings, in combination with follow-up studies, dem-
onstrate the roles of certain HPV types in cervical
cancer development [Kulasingam et al., 2002].
To understand the potential impact of HPV vacci-

nation and HPV-based screening, the collection of
epidemiological data on HPV type-specific prevalen-
ces among women from different populations is
important. The use of HPV DNA testing as an
adjunct to Pap smear cytology testing for the diag-
nosis of cervical cancer to improve screening sensitiv-
ity and negative predictive values, especially for
high-risk types, is becoming increasingly attractive
as a cost-effective primary screening method [Clifford
et al., 2005]. Therefore, the genotyping of HPV in
clinical settings is regarded as an important diagnos-
tic tool for cervical cancer, and also as a means of
providing valuable information necessary for HPV
prevention, treatment and vaccination. The Xinjiang
Uyghur Autonomous Region, located in western
China, has a population of 20 million Uyghur (the
main ethnic group). The Karasay township is a high-
risk region in Xinjiang. However, the HPV genotype
distribution in Uyghur women has not been exam-
ined to date. In this study, we investigated HPV
infections in Uyghur women, determined the preva-
lences of various HPV genotypes among Uyghur
women receiving a routine Pap smear in the Karasay
township of Hotan, and elucidated the relationship
between HPV infections and squamous intraepithelial
lesions.

MATERIALS AND METHODS

Study Population

A total of 4,500 women were recruited to partic-
ipate in this study from June to September, 2008 in
the Karasay village of Hotan city, Xinjiang, China.
The women ranged in age from 20 to 69 years. Those
who were married, not pregnant or lactating, and
had no history of cervix therapy were considered to
be eligible. A total of 900 cases were selected by
random sampling with a 5:1 proportion. The 4,500
participants were assigned numbers from 1 to 4,500,
and every 5th patient was chosen for this study.
Informed consent was obtained from all participants.
This study was approved by the Ethical Committee of
The Affiliated Tumor Hospital of Xinjiang Medical
University.

Questionnaire

Each woman was interviewed and filled out a
structured questionnaire containing demographic

information, knowledge about HPV infections and
cervical cancer, relevant medical history, sexual
history, pregnancy history, contraception use, smok-
ing history, and family history. Then, gynecological
examination was conducted by a physician in a
separate room for confidentiality and to ensure the
reliability of the information provided by the
participants.
(See Fig. 1: Flow chart of study samples).

Specimen Collection

Each enrolled woman underwent gynecological ex-
amination. A Pap smear was obtained, fixed in 95%
ethyl alcohol and air-dried. A cytobrush was used for
HPV detection. The head of the brush was placed in
small bottle containing Cytorich preserving fluid. All
specimens were stored at 4˚C until analysis. Partic-
ipants with abnormal cytology results were referred
for colposcopy and biopsy.

Cytology

Pap smears were interpreted by experienced path-
ologists at Xinjiang Tumor Hospital, Urumqi. Cyto-
logical diagnoses were evaluated according to the
Bethesda system criteria. Terminology used in this
study are as follows: atypical squamous cells of
undetermined significance (ASC-US), atypical squa-
mous cells-cannot exclude HSIL (ASC-H), low-grade
squamous intraepithelial lesions (LSIL), high-grade
squamous intraepithelial lesions (HSIL), and squa-
mous cell carcinoma (CC).

HPV Genotyping

HPV genotyping was performed using the flow-
through hybridization and gene chip (HybriMax)
method (Hybribio Company Ltd. HongKong, China)
according to the manufacturer’s protocol. The types of
HPV detected included 13 high-risk types (16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59, and 68), 5 low-risk
types (6, 11, 42, 43, and 44) and 3 common Chinese
types (53, 66, and CP8304).

4500 women in Karasay village, Hotan

900 cases conducted Pap smear and  HPV test

40 cases with abnormal 

cytology accepted 

biopsy under colposcopy

117 cases with positive 

HPV were included in the 

HPV prevalence analysis

random sampling

Fig. 1. Flow chart of study sample.
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Colposcopy

Colposcopic biopsy was performed for participants
with abnormal cytological results. Direct biopsy was
conducted for visible lesions; otherwise, biopsies were
collected from four random quadrants at the three,
six, nine, and twelve o’ clock positions in the con-
junction belt of the cervix. All specimens were
interpreted by the senior pathologist of Xinjiang
Tumor Hospital according to the pathological diag-
nostic standard criteria. The results of this study
were classified as normal, CIN1, CIN2, CIN3, and
cervical cancer.

Statistical Analysis

Statistical analysis was performed using SPSS
version 13.0 for Windows. The x2 test was performed
to assess the statistical significance of differences in
the prevalence of HPV infection. P-values of less than
0.05 were considered to be significant.

RESULTS

General Status of the Population

A total of 900 women were enrolled in this study,
with a mean age of 40.91� 8.9 years. A total of 75
(8.33%) of the participants were illiterate. The num-
ber of women with a primary school degree, middle
school degree, and higher education were 679
(75.44%), 122 (13.57%), and 24 (2.66%), respectively.
The majority of the participants were farmers
(95.35% of the total); other occupations included
workers (0.58%), cadres (2.33%), and service employ-
ees (0.97%). None of the 900 women smoked or drank
alcohol.

HPV Prevalence and Genotyping

A total of 117 (13%) out of the 900 were determined
to be infected with HPV. The infection frequencies of
high-risk HPV (HR-HPV) and low-risk HPV (LR-
HPV) were 11.78% and 1.22%, respectively, and a
total of 90.62% of the HPV-positive women were
infected with HR-HPV. Three participants had multi-
ple infections, including one with HPV-16; HPV-58,
and two with HPV-16; HPV-33. The most frequent
genotypes were HPV-16 (70.94%, 83/117), followed by
HPV-58 (7.69%, 9/117), HPV-39 (6.84%, 8/117), HPV-
6 (5.98%, 7/117), HPV-33 (2.56%, 3/117), HPV-18
(1.71%, 2/117), HPV-11 (1.71%, 2/117), HPV-43
(1.71%, 2/117), HPV-52 (1.71%, 2/117), and HPV-62
(1.17%, 2/117). The age-specific HPV prevalence is
shown in Figure 2. Women aged 35–40 and 40–45
had the highest HPV prevalences (24.79% and
23.08%, respectively), while the lowest rate of HPV
infection was observed in women aged 25–30 (1.71%).
Women older than 65 years also had a low HPV
infection rate (2.56%).
(See Fig. 2 : Age-specific Prevalences of Human

Papillomavirus [HPV]).

HPV Prevalence in Patients with Different
Cytological Results

The conventional cervical pap smear results were
abnormal for 40 samples out of the 900 tested
(4.44%), while 860 were identified as normal or
inflamed. A total of 25 participants had abnormal
cytological results out of the 117 HPV-positive women
(21.37%) compared with 15 out of the 783 HPV-
negative women (1.92%). The differences between
these two groups were statistically significant
(x2¼ 90.688, P¼ 0.000). The HPV infection rate in-
creased concomitantly with the severity of cytological
diagnosis. A total of 3 women were infected with
HPV, out of 10 cases with ASC-US (30%), and the
HPV infection rates were 75% in women with HSIL
and 100% in women with cervical cancer. These links
between HPV infection and the cytological results
were significantly different (x2¼ 115.470, P¼ 0.000).
(See Table I: HPV Prevalences according to Differ-

ent Cytological Results).

HPV Prevalences in Women with Different
Pathological Diagnosis

Befitting the process of the study, colposcopic
biopsy was performed for 40 women with positive
cytological results. A total of 11 women were diag-
nosed with inflammation, 17 with cervical intraepi-
thelial neopalsia and 12 with cervical invasive
cancer. Similar to the cytological results, the HPV
infection rate significantly increased with the severity
of cervical lesion (x2¼ 16.453, P¼ 0.000). The preva-
lence of each HPV genotype detected in the cervical
lesions is reported in Table II.
(See Table II: HPV Prevalences according to Differ-

ent Pathological Results).

DISCUSSION

This population-based study was conducted in
Xinjiang to assess HPV type-specific prevalence
amongst Uyghur women across a broad age-range.
Overall, 13% of the women were found to be HPV-

Fig. 2. Age-specific prevalence of Human Papillomavirus
(HPV).
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positive in this study. Among them, the HPV infec-
tion rate was 10.70% in those with normal cytological
results. This rate is higher than that reported for
HPV distribution in Uyghur women by MAYINEUR
Niyazi et al. [2011]. In this study, the HPV infection
rate was 8.27%. This discrepancy in rates among
studies may be related to differences in resources,
the ages of study subjects and the methods used for
HPV detection. HPV infection in Chinese women has
been reported to be higher in a nationwide study
12.1% [Li and Dai, 2008], and it has been determined
to be even higher in some provinces, such as Shanxi
(20.8%) [Zhao et al., 2001] and Jiangxi (20.63%) [Cao
et al., 2006]. The HPV prevalence determined in the
present study is lower than those reported by some
studies conducted in other countries [Zhuan-ping
et al., 2004; Baseman and Koutsky, 2005; Ledy
OliveiraI et al., 2006; Cotton et al., 2007], but is
higher than those calculated in others [Pavani Sowja-
nya et al., 2005]. The HR-HPV infection rates for the
900 women evaluated in the present study were
11.78%, higher than MAYINEUR Niyazi et al.
[2011] reported as 7.25% in Uyghur women, but
lower than 17.7% of Fang-Hui Zhao et al. [2012]
reported for crude HR-HPV prevalence in their
pooled analysis of 17 population-based studies in
China. This discrepancy was considered to be related
to different sources of population of the studies.
The total HPV rate was unexpectedly low, since

Xinjiang Hotan is considered to be a high-risk region
for cervical cancer [Suzuk et al., 1997; Abliz et al.,
2001]. These results indicate that the population may
have been less exposed to HPV; thus, their develop-
ment of cervical cancer is most likely attributed to
the involvement of other risk factors including

lifestyle, sexual behaviors, and genetic background
[Abliz et al., 2007; Abliz et al., 2008].
This study reported an HR-HPV infection rate of

90.62% for the HPV-positive women, and HPV-16
was found to be the most frequent type, followed by
HPV-58 and HPV-39. HPV-18 was detected in two
participants. These results differ from those of stud-
ies conducted elsewhere in China and world-wide,
and also differ from a hospital-based study of Uyghur
women that was conducted at Xinjiang Tumor Hospi-
tal [Abliz et al., 2007]. The findings of this study
require further confirmation, and the question of
whether HPV-58 and HPV-39 are the common sub-
types in other high-risk regions of Xinjiang still needs
to be addressed.
Studies performed by the World Cancer Organiza-

tion have demonstrated that the prevalence of cer-
vical HPV infection greatly varies worldwide
(comparisons have been made between ethnic groups
and regions), but that its prevalence is consistent
with the distribution of cervical cancer [Bosch et al.,
2002; Bhatla et al., 2006; Ragin et al., 2009]. A
majority of cervical cancer cases have been associated
with HPV-16 or HPV-18 in all regions; however,
approximately one-quarter of all cervical cancer cases
have been associated with a genotype other than
HPV-16, and the distribution of these subtypes has
been demonstrated to vary by region [Deluca et al.,
2004; Clifford et al., 2005]. There is a great deal of
variation among published reports about the distribu-
tion of the HPV subtypes in China and worldwide.
The results of many of these studies have little
coherence because few have investigated the correla-
tion between HPV infection and race [Pavani Sowja-
nya et al., 2005].

TABLE I. HPV Prevalence According to Different Cytological Results

HPV Cytological Result

Infection Normal ASCUS ASCH LSIL HSIL CC Total

HPV positive 92 (10.7) 3 (30.0) 4 (44.4) 3 (75.0) 6 (75.0) 9 (100.0) 17 (13.0)
High risk 60 (6.9) 1(10.0) 2 (22.2) 2 (50.0) 5 (62.5) 9 (100.0) 79 (8.8)
Low risk 32 (3.7) 2 (20.0) 2 (22.2) 1 (25.0) 1 (12.5) 0 (0.0) 38 (4.2)
HPVnegative 768(89.3) 7 (70.0) 5 (55.6) 1 (25.0) 2 (25.0) 0 (0.0) 783 (87.0)
Total 860 10 9 4 8 9 900

TABLE II. HPV Prevalence According to Different Pathological Result

HPV Pathological Result

Infection Normal CIN1 CIN2 CIN3 Invasive cancer Total

HPV positive 2 (18.2) 2 (28.6) 3 (75.0) 6 (100.0) 12 (100.0) 25 (62.5)
HPV 16 2 (100.0) 1 (50.0) 3 (100.0) 5 (83.3) 11 (91.7) 22 (88.0)
HPV 39 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (8.3) 1 (4.0)
HPV 58 0 (0.0) 0 (0.0) 0 (0.0) 1 (9.1) 0 (0.0) 1 (4.0)
HPV 62 0 (0.0) 1 (50.0) 0 (0.0) 0 (16.7) 0 (0.0) 1 (4.0)
HPV negative 9 (81.8) 5 (71.4) 1 (25.0) 0 (000) 0 (0.0) 15 (37.5)
Total 11 7 4 6 12 40
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In Germany, the prevalence of HR-HPV detected by
the HC2 method is 6.4% and that of the carcinogenic
types is 4.3%, HPV-16, HPV-31, HPV-52, HPV-51,
HPV-18, and HPV-45 were the most common carcino-
genic types detected in the study population. Among
women with histologically confirmed high-grade le-
sions, HPV-16, HPV-45, HPV-58, HPV-18, HPV-31,
HPV-33, and HPV-52 are the predominant types.
HPV-16 is the most frequently detected type reported
in other studies, followed by HPV-33, HPV-18, and
HPV -31 [Klug et al., 2007]. In Asian countries, the
proportions of HPV-52 and -58 are higher than those of
HPV-45, HPV-31, and HPV-33. In Mainland China,
the second most common type is HPV-18, followed by
types HPV-58 and HPV-52, the infection rates of which
are higher than those of HPV-16 and HPV-18 in some
regions [Lo et al., 2002; Masumoto et al., 2003]. The
predominant HPV subtype of cervical cancer patients
from 14 cities in China has been determined to be
HPV-16 and -58, further confirming that HPV-58 is
one of the most common types in China [Li et al.,
1996]. ZHENG Yi et al. [2009] have reported that the
HPV-16, HPV-59, HPV-56, HPV-18, HPV-33, and
HPV-58 are the common HPV types in Uyghur women
from Payzawat Kashgar, which is another high-risk
area in the Xinjiang Uyghur Autonomous Region. In
this study, the distribution of HPV subtypes detected
in Uyghur women in Karasay, Xinjiang Hotan, was
different from those reported in other regions of China
and in other countries worldwide. The most frequent
HPV subtype was HPV-16, following by HPV-58, and
HPV-39. The distributions and frequencies of HPV
subtypes reflect their peculiarities. Thus, our data
requires confirmation by further studies, and the
question of whether HPV-58 and HPV-39 are the most
common subtypes in other high-risk regions in Xin-
jiang remains to be determined.
Many studies conducted in Xinjiang have demon-

strated that essentially most women with CIN1-3
have detectable HPV-DNA. A total of 70–80% of
patients with low-grade lesions tested positive for
HPV. The HPV-positive rate in patients with high-
grade lesions is 80–90%, and that in patients with
invasive cervical cancer exceeds 95% [Lo et al., 2002;
ShQ et al., 2006; Abliz et al., 2007; Dutra et al.,
2008]. In our study, CIN and cervical cancer were
found in 3.22% of the study population, resulting in a
lower rate compared with those reported by Xian-
gyuan (4.31%) and Yangcheng (4.35%) [Shen et al.,
2003]. The relatively low rate of CIN and cervical
cancer in this study was possibly due to the screening
procedure of only using a pap smear for colposcopy,
and cervical cytology is inherently prone to sample-
quality variation, subjective interpretation error, and
false-negative results. In this study, the detection
rates of HPV in patients with ASCUS, ASC-H, LSIL,
HSIL, and cancer were 30%, 44.44%, 75%, 75%, and
100%, respectively. These finding are in accordance
with relevant previous reports [Ledy OliveiraI et al.,
2006; Peedicayil, et al., 2006; Cotton et al., 2007].

HPV was detected in 10.70% of women with negative
cytology, 88.04% (81/92) of whom were infected with
a HR-HPV subtype. A total of 11 patients with
cervical inflammation were confirmed by histology, 2
of whom were infected with HPV-16. Therefore,
although the HPV infection rates were unexpectedly
low and the ratio of HR-HPV subtypes were high
(especially the HPV-16 subtype, which may have
increased the incidence of cervical cancer in this
population), other factors may play a role in this type
of carcinogenesis of Uyghur women, such as early
marriage, early pregnancy, education level, and socio-
economic status [Abliz et al., 2008].
The distribution of HPV in Uyghur women will

play a guiding role in vaccine research and immuni-
zation of this population. Follow-up visits and proper
intervention for HPV infection could reduce the
occurrence of cervical carcinoma and precancerous
changes in this region. However, the findings and
conclusions of this study are limited by the small
sample size studied. Therefore, a much larger popula-
tion-based multi-center study is required to validate
our findings.
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