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Abstract: This study aimed to determine the prevalence of high-risk human papillomavirus (HR-HPV) in population 
of hospital opportunistic screening and to identify the correlation of prevalent genotypes and cervical cytological 
abnormalities. A cross-sectional study was employed between July 2013 and July 2014 in the Chaoyang hospital, 
in Beijing. Cervical samples were collected for the Type-specific HPV and the cervical cytological analyses in the 
population of hospital opportunistic screening. Total of 8975 samples from female patients aged 17-86 years were 
tested. Of these, 10.4% were infected by HR-HPV, the highest prevalence of HR-HPV in the youngest group and 
decreasing with aging (X2=19.68, P=0.02). Of these, 78.73% were single infections and 21.27% were multiple 
infections. Age-specific prevalence of multiple HPV exhibited a “U” shaped curve (X2=19.98, P=0.018). The most 
prevalent genotype is HPV 52, then descending order of frequency were HPV-58, 16, 39, 51, 56, 59, 18, 31, 33, 
35, 68 and 45. 15.9% had an abnormal cytology in HR-HPV positive women, vs 4.13% in HR-HPV negative women. 
The prevalence of HR-HPV were 9.2%, 26.8%, 32%, 35.3% and 36.4% in normal cell, ASCUS, LSIL, ASC-H and HSIL, 
respectively (X2=234.67, P=0.000). Women with HPV 52, 16, 18, 58, 39, 51, 59, 56, 33, 31 infections related to 
the abnormal cytology, while the HPV68, 45, 35 didn’t. The prevalent characteristic in population of the hospital 
opportunistic screening is similar to the population of cervical screen, But the most five prevalent genotype in rank 
are different .Women with HR-HPV infections were more likely to have the cervical abnormal cytology. 

Keywords: High risk human papillomavirus, epidemiology, cervical cytology, population of hospital opportunistic 
screening

Introduction

Cervical cancer continues to be a global con-
cern. It is estimated that each year approxi-
mately 493,000 new cases are diagnosed and 
274,000 women die from cervical cancer world-
wide [1]. The American Cancer Society esti-
mates that 12,340 new cases of invasive cervi-
cal cancer will be diagnosed, and 4030 women 
will die of cervical cancer in 2013 in the United 
States [2]. According to World Health Or- 
ganization statistical data, about 75,000 of the 
annual new cervical cancer cases were esti-
mated to be in the People’s Republic of China, 
where cervical cancer was responsible for 
33,000 deaths in 2008 [3]. The link between 

HR-HPV and cervical cancer has been well 
established; of the more than 100 types of HPV 
identified, 14 oncogenic subtypes are associat-
ed with the majority of cases of cervical cancer, 
which were considered HR-HPV ,which including 
genotypes 16, 18, 31, 33, 35, 39, 45, 51, 52, 
56, 58, 59, 66, and 68 [2].

A global meta-analysis showed that the preva-
lence of HPV in 157,879 women with normal 
cytology was 10.4%. The prevalence estimates 
by region were 22.1% in Africa, 20.4% in Cen- 
tral America and Mexico, 11.3% in Northern 
America, 8.1% in Europe, and 8.0% in Asia. Of 
all HR-HPV genotypes, HPV 16 has been regard-
ed as the most prevalent genotypes [3]. Ding et 
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al [4] reported the 24.0% and 73.4% of the 
prevalence of infection by HR-HPV genotypes in 
the cervicitis group and the cervical lesion 
group, respectively, among the 1,082 patients 
of colposcopic clinic in Beijing. Few studies had 
examined the epidemiology of HR-HPV in the 
population of the hospital opportunistic screen-
ing in China. An accurate assessment of the 
regional distribution of HR-HPV genotypes in 
the population of hospital opportunistic screen-
ing is extremely important for both prevention 
of cervical cancer and for public hygiene mana- 
gement. 

The present study aims to evaluate the preva-
lence of HR-HPV infection in population of hos-
pital opportunistic screening in Beijing and to 

identify the correlation of prevalent genotypes 
and cervical cytological abnormalities. 

Materials and methods

Study population

The study group consisted of a consecutive 
sample of all women who proceeded to the 
Outpatient Gynecological Clinic of Chaoyang 
Hospital in Beijing from July 2013 to July 2014 
and were tested for Type-specific HR-HPV anal-
yses and cytological testing as cervical cancer 
screening, excluding these women: pregnant 
women, history of hysterectomy, any gyneco-
logical malignancy. The study was approved by 
the ethic committee of Chaoyang Hospital affi- 
liated to Capital Medical University, Beijing, 
China.

Sample preparation

Two cervical samples were obtained via cyto-
brush from each woman: One sample was 
resuspended in 20 mL of liquid-based cytology 
medium (ThinPrep, Cytyc Corporation, MA), and 
the other one were resuspended in 2.5 mL of 
special liquid for detecting the Type-specific 
HR-HPV.

Type-specific HR-HPV analyses

Type-specific HR-HPV analyses were made by 
diagnostic kit (Shanghai ZJ Bio-tech Co., LTD). 
Real-Time Ploymerase Chain Reaction (PCR) 
test was employed. The 13 HR-HPV genotypes 
were detected, including HPV 16, 18, 31, 33, 
35, 39, 45, 51, 52, 56, 58, 59, and 68.

Cytological diagnosis criteria

Cervical exfoliative cell slides were prepared 
using a liquid-based cytology method, the 
ThinPrep system (Cytyc Corporation). Cytolo- 
gical classifications were made in according to 
the Bethesda 2001 criteria by pathologists of 
Chaoyang hospital. A diagnosis was assigned 
to each case as having negative for intraepithe-
lial lesion or malignancy (NILM) or having an 
abnormality cytology such as atypical squa-
mous cells of undetermined significance 
(ASCUS), Atypical Squamous cells-Cannot 
exclude high-grade squamous intraepithelial 
lesion (ASC-H), low-grade squamous intraepi-
thelial lesion (LSIL), high-grade squamous 

Table 1. The distribution and proportion of 
the 8975 cases and the prevalence of HR-
HPV according to age

Age
Numbers and 

proportion
Prevalence of 

HR-HPV
No % No %

≤24 398 4.43 58 14.6
25-29 1596 17.78 184 11.5
30-34 2022 22.53 218 10.8
35-39 1097 12.22 115 10.5
40-44 1012 11.28 98 9.7
45-49 766 8.53 63 8.2
50-54 935 10.42 97 10.4
55-59 623 6.94 56 9.0
60-64 304 3.39 27 8.9
≥65 222 2.47 15 6.8
Total 8975 100 931 10.4
X2 19.68
P 0.02

Figure 1. The prevalent characteristic of HR-HRV 
genotype in the 931 positive cases.
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intraepithelial lesion (HSIL) and invasive cervi-
cal cancer (ICC), atypical glandular cells (AGC) 
and adenocarcinoma.

Statistical analysis

All statistical analyses were performed using 
SPSS 22.0 statistical package for Windows. 
Chi-square test was used to evaluate the sig-
nificance of differences among various groups. 
Frequencies and odds ratios (ORs) point esti-
mates and 95% confidence intervals (95% CI) 
were measured by the correlation degree be- 
tween two classification variables. Statistical 
significance was accepted if the p value was 
less than 0.05.

Results

The study group consisted of a consecutive 
sample of 8975 women between 17 and 86 
years old from the Outpatient Gynecological 
Clinic of Chaoyang Hospital in Beijing from July 
2013 to July 2014, excluding these women: 
pregnant women (1716 cases), history of hys-
terectomy (167 cases), any gynecological mali- 
gnancy (6 cases), 8975 women were eligible for 
analyses. The size of age classes among the 
women enrolled in the study is reported in 
Table 1.

The prevalence of HR-HPV infection according 
to age in population of hospital opportunistic 
screening

A total of 8975 cervical samples were analyzed. 
HR-HPV was detected in 931 samples and the 

overall prevalence was 10.4% (931/8975). The 
prevalence of HR-HPV according to age is in 
Table 1. The prevalence of HR-HPV was highest 
in younger women, then decreasing with aging. 
There are significant different in the age class-
es about the prevalence of HR-HPV (χ2=19.68, 
P=0.02).

The prevalence of HR-HPV genotypes 

The most prevalent genotype is HPV 52, which 
was detected in 201 (21.58%) out of the 931 
HR-HPV positive samples. The second geno-
type was HPV 58, which was detected in 183 
(19.66%). Genotypes 16 was the third one, 
which was 16.11% (150/931). Genotypes 18 
was the 6th one of 7.30% (68/931) (Figure 1). 
And the type-specific prevalence of HR-HPV in 
the overall population of hospital opportunistic 
screening in Table 3, the highest prevalence is 
2.24% in the HPV-52, regardless of the status 
of single-type or multiple-type infection. 

Multiple HR-HPV infection

Of these HR-HPV positive, 733 (78.7%) were 
single infection, and 198 (21.3%) were multiple 
infections. Among women with multiple infec-
tions, 166 women were infected with two HR- 
HPV types, 26 women infected three HR-HPV 
types, 5 cases with four HR-HPV types, and 1 
case with five HR-HPV types. The proportion of 
the multiple high-risk HPV infections were high-
er in these women who were younger than 30 
years and older than 50 years (Table 2), the 
highest in the oldest group, these differences 
were statistically significant (χ2=19.98, P= 
0.018). The proportion of the multiple HR-HPV 
in the 13 types were significant different 
(χ2=23.18, P=0.026) (Figure 2), the lower prev-
alent genotypes have the higher proportion of 
the multiple HR-HPV, The proportion of the mul-
tiple HR-HPV in HPV 68 was 52.6%, HPV 45 
45%, HPV 33 52.2%, and HPV 35 45%, while 
the HPV 52 31.8%, HPV 58 29.5%, but the HPV 
16 has not only higher prevalent, but also the 
higher proportion of the multiple HR-HPV in- 
fection.

The association between the HPV infection 
and the cervical cytological results

The Pap test result was available in 8975 
women: 8495 (94.7%) were negative, 480 
(5.3%) had abnormal cytological diagnosis, of 

Table 2. Distribution of high-risk HPV, in single 
or multiple infections, according to age
Age 
classes

Single infections 
(n, %)

Multiple infections 
(n, %) Total

≤24 39 (67.2%) 19 (32.8%) 58
25-29 135 (73.4%) 49 (26.6%) 184
30-34 175 (80.3%) 43 (19.7%) 218
35-39 100 (87.0%) 15 (13.0%) 115
40-44 80 (81.6%) 18 (18.4%) 98
45-49 53 (84.1%) 10 (15.9%) 63
50-54 73 (75.3%) 24 (24.7%) 97
55-59 49 (87.5%) 7 (12.5%) 56
60-64 19 (70.4%) 8 (29.6%) 27
≥65 10 (66.7%) 5 (33.3%) 15
Total 733 (78.7%) 198 (21.3%) 931

χ2=13.58, P=0.009
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the 480, 183 had a cytological diagnosis of 
ASCUS, 197 of LSIL, 32 of ASC-H, and 63 of 
HSIL, and 2 of the squamous cancer, 2 cases of 
AGC and 1 case of adenocarcinoma. There 
were no significant difference about the fre-
quency of abnormal cytology in various age 
group (χ2=9.52, P=0.39). 

Among HR-HPV positive women, 15.90% 
(148/931) had an abnormal cytology, vs. 4.13% 
(332/8044) in HR-HPV negative women, 
30.83% (148/480) of abnormal cytology wo- 
men had also an HR-HPV infection, while the 

69.17% (332/480) of abnormal cytology had 
HR-HPV negative. The prevalence of HR-HPV 
was 9.2%, 26.8%, 32%, 35.3% and 36.4% in 
normal cell, ASCUS, LSIL, ASC-H and HSIL 
respectively (Table 3). There are significant dif-
ference in HR-HPV prevalence according to the 
results of Pap test (χ2=234.67, P=0.000).

Women with HR-HPV infections were more like-
ly to have abnormal cytology (OR=4.39, 95% CI 
3.57-5.40), for the HSIL and ASCH, OR 5.54 
(95% CI 3.66-8.39), LSIL group OR 4.63 (95% 
CI 3.40-6.30), ASCUS OR 3.60 (95% CI 2.58-
5.04). As expected, HR-HPV positivity was 
greater in higher grade cytological abnorma- 
lities.

Of the 931 HR-HPV positive women, 733 
(78.7%) were single infection, and 198 (21.3%) 
were multiple infections. The multiple infection 
association with the cytology results in Table 3. 
The multiple infection didn’t increase the abnor-
mal cytology (χ2=3.96, P=0.27).

The most common HR-HPV genotypes were 
HPV 52, 58, 16, 39, 51, 56, 59 and 18 in the 
population of screening. HPV 52, HPV 16, 18, 

Table 3. The prevalence of HPV types in the screening population by cytological findings

Types
Abnormal cytology

Total Normal cytology ASCUS LSIL ASCH/HSIL*
N OR (95% CI)

N (%) N (%) N (%) N (%) N (%)
HR-HPV infection
    HR-HPV(+) 931 (10.4) 783 (9.2) 49 (26.77) 63 (31.98) 36 (36.73) 148 4.39 (3.6-5.4)
    HR-HPV(-) 8044 (89.63) 7712 (90.78) 134 (73.22) 134 (68.02) 62 (63.27) 332
HR-HPV infection, single or multiple
    Single 733 (78.8) 622 (79.3) 39 (79.6) 46 (69.8) 26 (72.3) 111
    Multiple 198 (21.2) 161 (20.7) 10 (20.4) 17 (30.2) 10 (27.7) 37 0.7 (0.7-1.1)
    HPV16 150 (1.67) 126 (1.48) 3 (1.64) 12 (6.09) 9 (9.18) 24 4.4 (2.8-6.9)
    HPV18 68 (0.76) 56 (0.66) 6 (3.28) 2 (1.02) 3 (3.06) 11 5.00 (2.6-9.4)
    HPV31 47 (0.52) 36 (0.42) 6 (3.28) 2 (1.02) 3 (3.06) 11 7.1 (3.6-14.1)
    HPV33 45 (0.50) 40 (0.47) 0 (0) 3 (1.52) 3 (3.06) 5 2.9 (1.1-7.4)
    HPV35 40 (0.45) 36 (0.42) 0 (0) 4 (2.03) 0 (0) 4 2.7 (0.94-7.51)
    HPV39 128 (1.43) 109 (1.29) 8 (4.37) 5 (2.54) 6 (6.12) 19 4.1 (2.5-6.7)
    HPV45 20 (0.22) 18 (0.21) 1 (0.55) 0 (0) 1 (1.02) 2 2.6 (0.6-11.2)
    HPV51 115 (1.28) 93 (1.09) 4 (2.19) 10 (5.08) 8 (8.16) 22 5.8 (3.6-9.3)
    HPV52 201 (2.24) 170 (2.00) 8 (4.37) 16 (8.12) 7 (7.14) 31 4.2 (2.8-6.3)
    HPV56 77 (0.86) 56 (0.66) 11 (6.01) 9 (4.57) 1 (1.02) 21 8.7 (5.2-14.6)
    HPV58 183 (2.04) 156 (1.84) 11 (6.01) 10 (5.08) 6 (6.12) 27 4.0 (2.6-6.1)
    HPV59 71 (0.79) 58 (0.68) 3 (1.64) 7 (3.55) 3 (3.06) 13 5.2 (2.8-9.6)
    HPV68 25 (0.28) 22 (0.26) 1 (0.55) 2 (1.02) 0 (0) 3 3.2 (0.9-10.6)
*Including 2 cases of atypical glandular cell and 2 cases of the squamous cancer and1 case of adenocarcinoma.

Figure 2. The proportion of the multiple HR-HPV in-
fections in various HR-HPV genotypes.
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58, 39, 51, 59, 56, 33, 31 infection were more 
likely to have the abnormal cytology, while the 
HPV 68, 45, 35 have not increase the risk of 
abnormal cytology, the OR and their 95% CI for 
each genotype HPV in Table 3.

Discussion

The prevalence of HR-HPV 

We presented a large study of HR-HPV preva-
lence in population of opportunistic hospital 
screening in different ages in Beijing, from 
which interesting conclusions was drawn. The 
results indicated higher prevalence of HR-HPV 
in young women (17-29 years) and HR-HPV 
infection decreasing with aging. In an attempt 
to compare the current study results with other 
countries’ epidemiological data, we presented 
an age-related prevalence curve of HR-HPV 
infection. This curve showed that the highest 
prevalence at the ≤24 age group, then a steady 
decrease of HR-HPV prevalence across increas-
ing age, until the age group of ≥50 years. 
Younger women are more prone to develop an 
HR-HPV infection as they are less likely to have 
developed immunity to HR-HPV given their 
recent exposure to the virus, this is consistent 
with worldwide data. The prevalence has a mild 
increasing in the age group of 50-59, as they 
are premenopause, which may make them anx-
iety, sleeplessness, and so on, all of these dis-
comfort may affect the immunity.

The study population have the overall 10.4% 
prevalence of HR-HPV infections, it is higher 
than 7.2% (5585/77069), which was reported 
in screening populations in the Southern China 
[5], but it is lower than that described in mid-
south China (20.0%) [6] and southern China 
(13.7%) in the cervical cancer screening popu-
lations [7] and it is similar to the result from 
ZheJiang Province in the cervical screening 
population (10.2%) [8]. These different preva-
lence of the HR-HPV in various studies and the 
current study may be the different populations 
and different areas.

For the population of opportunistic-hospital 
screening, the overall 10.4% of prevalence of 
HR-HPV is lower than that described in other 
area of the world , such as, the prevalence of 
HR-HPV infection was 29.9% from women seek-
ing gynecological care in Southern Brazi [9], 
14.2% and 13.7% in with and without cervical 

lesions, respectively in women attending regu-
lar gynecological visit in Croatian [10], 27.4% in 
the population of gynecological outpatient clin-
ic in Green [11], 24.0% and 73.4%, in cervicitis 
group and the cervical lesion group, respective-
ly in China [4]. However, it was higher than that 
found in Green, a cross-sectional study carried 
out in 5379 women showed the overall 5.8% 
(295/5107) of the HR-HPV infection [12] and it 
was similar to in other parts of world, such as 
Eastern Brazilian Amazon (10.5%) [13]. The dif-
ferential prevalence of HR-HPV in the popula-
tion of opportunistic-hospital screening in vari-
ous area of the world may be related to the dif-
ferent socio-economic and cultural factors.

Prevalence trend 

It is important to identify which are the most 
common genotypes in the positive HR-HPV, and 
which types associated with the cervical abnor-
mal cytology. Knowledge of the distribution of 
HR-HPV genotypes in women will make it pos-
sible to evaluate the potential efficacy of the 
next generation of HPV prophylactic vaccines. 

The current study show that the most prevalent 
genotypes in descending order of frequency 
were subtypes 52, 58, 16, 39, 51, 56, 59, 18, 
31, 33, 35, 68 and 45 in the population of 
opportunistic-hospital screening in Beijing, 
which is similar to the other’s results in popula-
tion of opportunistic-hospital screening or cer-
vical screening populations in China, for exam-
ple, Ding reported that the most common HPV 
genotypes were HPV 52, 16, 58, and 18 in the 
patient of colposcopy clinic in Beijing [4]. The 
five most common HPV types were HPV 16, 52, 
58, 18 and HPV 6 in the southern China [5], the 
date from the Zhejiang shows that the HPV-52 
was the most prevalent type, followed by HPV-
16, 58, 68 and 81 in a cervical screen popula-
tion [8]. The most common HR-HPV genotype 
was HPV-16, followed by -52, -58, -18, -6 and 
-39 in the mid-south in China [6] and so on. 

Most dates from areas of China about the spe-
cific-types of HR-HPV distribution are similar, 
the most prevalent three types HPV 16, 58, 52, 
while the rank varied by various studies, most 
dates showing the HPV 16 detected first and 
HPV 52, 58 ranking second or third [14, 15]. It 
was inconsistency with the current study, which 
shows HPV-52, rather than HPV-16, was the 
most commonly identified type, HPV16 ranked 
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the third, HPV-58, another common type, ran- 
ked the second. The most prevalent of HR-HPV 
genotypes from China were similar to the 
results in the other areas of Asia [16], for exam-
ple, the most prevalent HR-HPV genotypes in 
descending order of frequency were HPV 51, 
16, 52, 58 and 66 [17].

But besides the Asia, the distribution of HR-HPV 
were differential from other area of the world, 
for example, the date from the Green show that 
the most common HR-HPV types were HPV-16, 
31, 35, 53, 18 [12]. The date from Italy showing 
the commonest types were HPV-52, 53, 16 and 
HPV-6 [18], the most three frequent genotype 
were HPV-16, 18, and 33 in Southern Brazil [9] 
and so on. The difference of the distribution of 
HR-HPV in various region of the world may be 
due to the geographical and biological interplay 
between HPV types and host immunogenic fac-
tors [19].

Most studies show that the HPV 18 is one of 
the most commonly identified type [20], but in 
current study, HPV 18 not the commonly type, 
ranking the eighth, 68 cases of the 931 HR-HPV 
positive women were detected the HPV18 
(7.30%), 0.76% the prevalence. When analysis 
the association between the HR-HPV infection 
and the cervical lesions, we found that HPV 18 
was more likely to have the abnormal cytology 
(OR 4.98, 95% CI 2.64-9.38), although the 
lower prevalent. So, we should raise concern to 
the HPV 18 infecting the genital tract.

The proportion of multiple HR-HPV infections 
were 198/931 (21.3%) in the population of 
opportunistic-hospital screening in Beijing. 
Multiple HR-HPV positivity was more common 
in younger women and older women. It is may 
be that the younger women are less likely to 
have developed immunity to resist the HPV 
infection, the women older than 50 years old 
are premenopause or menopouse, who may be 
inclined to anxiety, sleeplessness, and so on, 
which may influence the immunity. The study 
presented that the proportion of the multiple 
HR-HPV in the 13 types were significant differ-
ental, the lower prevalent genotypes have the 
higher proportion of the multiple HR-HPV. The 
proportion of the multiple HR-HPV in HPV-68 
was 52.6%, HPV 33 52.2%, HPV 45 45%, and 
HPV35 45%, while the HPV 52 31.8%, HPV 58 
29.5%, but the HPV 16 has not only higher prev-
alent, but also the higher proportion of the mul-

tiple HR-HPV infection. The most proportion of 
multiple HR-HPV infection (HPV 68, 45, 35) not 
increase the cervical abnormal cytology.

HR-HPV infection is the principal etiological fac-
tor for cervical cancer. In the present study, the 
prevalence of HR-HPV were 9.2%, 26.8%, 32%, 
35.3% and 36.4% in normal cell, ASCUS, LSIL, 
ASC-H and HSIL, respectively. The prevalence 
increase with the cervical lesions progression. 
This is in agreement with other’s studies [21]. 
The low rate of HR-HPV infection in women wi- 
th overall cytological abnormalities, including 
ASCUS, is an unexpected finding as there is no 
clear explanation to it; one can argue about the 
possibility of inadequate way in cervical sample 
collection or low sensitivity of HR-HPV test; 
these questions need further investigation.

This studies results demonstrate that HR-HPV 
infection increased odds ratio of having abnor-
mal cervical cytology, with the highest OR found 
in the HSIL and ASC-H cytology groups when 
compared to normal cytology. Women with 
HR-HPV infections have the OR 5.54 (95% CI 
3.66-8.39) for HSIL and ASCH, OR 4.63 (95% CI 
3.40-6.30) for LSIL, OR 3.60 (95% CI 2.58-
5.04) for ASCUS. As expected, HR-HPV positivi-
ty was greater OR in higher grade cytology 
abnormalities.

About 1/3 of the women with a positive Pap 
test (including ASCUS) were also infected by 
HR-HPV. This finding emphasizes the need of a 
follow up in women who are HR-HPV infection. 
However, HR-HPV test is not sufficient in sur-
veillance for cervical cancer: as a matter of fact 
that the test were negative in about two-third 
(69.3%) of the 480 women with squamous 
intraepithelial lesions of low or high grade and 
therefore HPV surveillance would have missed 
about two-third of the negative HR-HPV women 
with an abnormal Pap test result requiring a 
cytological follow up.

When we analysis the association between the 
type-specific HPV infection and the cervical 
abnormal cytology, it was found that HPV 16, 
52, 58, 39, 18, 51, 56, 59 and 31 infecting will 
increase the risk of abnormal cytology, all of 
these HPV had a significantly OR, higher than 
4.0, and HPV 33 had a significantly, but lower 
OR (2.9), while the HPV 35, 45, 68 infection 
show do not increase the risk of cervical cytol-
ogy. The most five prevalent HR-HPV (HPV 52, 
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58, 16, 39 and 51) infection not only have high-
er prevalent, but also increase the risk of cervi-
cal abnormal cytology. The lower prevalence 
HR-HPV (HPV 35, 45, 68) infection do not asso-
ciate with the cervical abnormal cytology.

In conclusion, the current study showed a 
10.4% prevalence of HR-HPV in the population 
of opportunistic-hospital screening in Beijing, 
the most prevalent HR-HPV were similar to 
other population in the china, but the rank var-
ied. This finding might influence vaccine impact 
in our country. Further prospective investiga-
tions are needed to determine which types 
HR-HPV were more possible to develop continu-
ous infections and the association with the ab- 
normal cervical cytology and cervical cancer.

Acknowledgements

This research was funded by the Natural 
Science Foundation of Beijing, China. Grant # 
7122069.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Shu-Zhen Wang, 
Department of Obstetrics and Gynecology, Chaoyang 
Hospital Affiliated to Capital Medical University, 
Beijing, China, 8 Gongren Tiyuchang Nanlu, Chao- 
yang District, Beijing 100020, China. Tel: +86133- 
81029169; Fax: +86-13381029169; E-mail: shuzh-
enwangd@163.com

References

[1] Parkin DM, Bray F, Ferlay J and Pisani P. Global 
cancer statistics. CA Cancer J Clin 2005; 55: 
74-108.

[2] American Cancer Society. Cervical cancer sta-
tistics. http://www.cancer.org/cancer/cervica- 
lcancer/detailedguide/cervical-cancer-key-
statistics; 2013. 

[3] Li S, Hu T, Lv W, Zhou H, Li X, Yang R, Jia Y, 
Huang K, Chen Z, Wang S, Tang F, Zhang Q, 
Shen J, Zhou J, Xi L, Deng D, Wang H, Wang S, 
Xie X and Ma D. Changes in prevalence and 
clinical characteristics of cervical cancer in the 
People’s Republic of China: a study of 10,012 
cases from a nationwide working group. On- 
cologist 2013; 18: 1101-1107. 

[4] Walboomers M, Jacobs MV, Manos MM, Bosch 
FX, Kummer JA, Shah KV, Snijders PJ, Peto J, 
Meijer CJ and Muñoz N. Human papillomavirus 

is a necessary cause of invasive cervical can-
cer worldwide. J Pathol 1999; 189: 12-19.

[5] de Sanjosé S, Diaz M, Castellsagué X, Clifford 
G, Bruni L, Muñoz N and Bosch FX. Worldwide 
prevalence and genotype distribution of cervi-
cal human papillomavirus DNA in women with 
normal cytology: a meta-analysis. Lancet Infect 
Dis 2007; 7: 453-459.

[6] Ding X, Liu Z, Su J, Yan D, Sun W and Zeng Z. 
Human papillomavirus type-specific preva-
lence in women referred for colposcopic ex-
amination in Beijing. J Med Virol 2014; 86: 
1937-1943.

[7] Jing L, Zhong X, Huang W, Liu Y, Wang M, Miao 
Z, Zhang X, Zou J, Zheng B, Chen C, Liang X, 
Yang G, Jing C and Wei X. HPV genotypes and 
associated cervical cytological abnormalities 
in women from the Pearl River Delta region of 
Guangdong province. China: a cross-sectional 
study. BMC Infect Dis 2014; 14: 388. 

[8] Li H, Zhang J, Chen Z, Zhou B and Tan Y. 
Prevalence of human papillomavirus geno-
types among women in Hunan province, China. 
Eur J Obstet Gynecol Reprod Biol 2013; 170: 
202-205.

[9] Wang YY, Li L, Wei S, Peng J, Yuan SX, Xie JS 
and Liu ZH. Human Papillomavirus (HPV) infec-
tion in women participating in cervical cancer 
screening from 2006 to 2010 in Shenzhen 
City, South China. Asian Pac J Cancer Prev 
2013; 14: 7483-7487.

[10] Ye J, Cheng X, Chen X, Ye F, Lü W and Xie X. 
Prevalence and risk profile of cervical Human 
papillomavirus infection in Zhejiang Province, 
southeast China: a population-based study. 
Virol J 2010; 7: 66. 

[11] Entiauspe LG, Silveira M, Nunes EM, Basgalupp 
SP, Stauffert D, Dellagostin OA, Collares T and 
Seixas FK. High incidence of oncogenic HPV 
genotypes found in women from Southern 
Brazil. Braz J Microbiol 2014; 45: 689-694.

[12] Grahovac M, Racić I, Hadzisejdić I, Dorić A and 
Grahovac B. Prevalence of human papillomavi-
rus among Croatian women attending regular 
gynecological visit. Coll Antropol 2007; 31: 73-
77.

[13] Argyri E, Papaspyridakos S, Tsimplaki E, 
Michala L, Myriokefalitaki E, Papassideri I, 
Daskalopoulou D, Tsiaoussi I and Magiakos G. 
A cross sectional study of HPV type prevalence 
according to age and cytology. BMC Infect Dis 
2013; 13: 53.

[14] Agorastos T, Chatzistamatiou K, Zafrakas M, 
Siamanta V, Katsamagkas T, Constantinidis  
TC and Lampropoulos AF. LYSISTRATA study 
group: Epidemiology of HPV infection and cur-
rent status of cervical cancer prevention in 
Greece: final results of the LYSISTRATA cross-

mailto:shuzhenwangd@163.com
mailto:shuzhenwangd@163.com


Epidemiology and genotype distribution of high risk human papillomavirus

16014 Int J Clin Exp Med 2015;8(9):16007-16014

sectional study. Eur J Cancer Prev 2014; 23: 
425-431.

[15] de Aguiar SR, Villanova FE, Martins LC, dos 
Santos MS, Maciel Jde P, Falcão LF, Fuzii HT 
and Quaresma JA. Human papillomavirus: 
prevalence and factors associated in women 
prisoners population from the Eastern Brazilian 
Amazon. J Med Virol 2014; 86: 1528-1533. 

[16] Dai M, Bao YP, Li N, Clifford GM, Vaccarella S, 
Snijders PJ, Huang RD, Sun LX, Meijer CJ, Qiao 
YL and Franceschi S. Human papillomavirus 
infection in Shanxi Province, People’s Republic 
of China: a population-based study. Br J Cancer 
2006; 95: 96-101.

[17] Li LK, Dai M, Clifford GM, Yao WQ, Arslan A, Li 
N, Shi JF, Snijders PJ, Meijer CJ, Qiao YL and 
Franceschi S. Human papillomavirus infection 
in Shenyang City, People’s Republic of China: A 
population-based study. Br J Cancer 2006; 95: 
1593-1597.

[18] Lin H, Ma YY, Moh JS, Ou YC, Shen SY and 
ChangChien CC. High prevalence of genital hu-
man papillomavirus type 52 and 58 infection 
in women attending gynecologic practitioners 
in South Taiwan. Gynecol Oncol 2006; 10: 40-
45.

[19] Geraets DT, Grünberg AW, van der Helm JJ, 
Schim van der Loeff MF, Quint KD, Sabajo LO 
and de Vries HJ. Cross-sectional study of geni-
tal carcinogenic HPV infections in Paramaribo, 
Suriname: prevalence and determinants in an 
ethnically diverse population of women in a 
pre-vaccination era. Sex Transm Infect 2014; 
90: 627-633.

[20] Meloni A, Pilia R, Campagna M, Usai A, Masia 
G, Caredda V and Coppola RC. Prevalence and 
molecular epidemiology of human papillomavi-
rus infection in italian women with cervical cy-
tological abnormalities. J Public Health Res 
2014; 3: 157.

[21] Hildesheim A and Wang SS. Host and viral ge-
netics and risk of cervical cancer: a review. 
Virus Res 2002; 89: 229-240.

[22] An HJ, Cho NH, Lee SY, Kim IH, Lee C, Kim SJ, 
Mun MS, Kim SH and Jeong JK. Correlation of 
cervical carcinoma and precancerous lesions 
with human papillomavirus (HPV) genotypes 
detected with the HPV DNA chip microarray 
method. Cancer 2003; 97: 1672-1680.

[23] Lurchachaiwong W, Junyangdikul P, Payung- 
porn S, Sampatanukul P, Chansaenroj J, 
Tresukosol D, Termrungruanglert W, Niruthi- 
sard S and Poovorawan Y. Human papillomavi-
rus genotypes among infected Thai women 
with different cytological findings by analysis of 
E1 genes. New Microbiol 2011; 34: 147-156.


