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Purpose: This study aims to analyze the distribution of human papillomavirus (HPV) genotypes and the associations of demographic 
characteristics with HPV infection among women with condyloma acuminatum (CA) in Henan Province of China.
Methods: From January 2019 to October 2022, 702 women with CA were sampled for HPV subtypes and surveyed by questionnaire 
at Henan Provincial People′s Hospital. The HPV genotype was tested by flow-through hybridization after polymerase chain reaction 
(PCR).
Results: The location of warts was mainly vulva. The age of the subjects was mainly distributed in the 20–29-year-old, followed by 
30–39-year-old. The most common subtypes were HPV 6 (43.59%), 11 (24.93%), 16 (11.82%), 52 (7.83%), 58 (7.55%), 51 (7.26%), 
61 (5.70%), 39 (5.56%), 18 (5.13%), and 54 (4.70%), our results also suggested that HPV 6 and 11 were the dominant genotypes in 
each age group. The infection of low-risk HPV (LR-HPV) (74.50%) and single HPV (47.01%) were the main categories. In terms of 
educational level, women with senior high school or above were inclined to infect single and pure-LR HPV. Unmarried status, 
sometimes or never condom use increased the chances of multiple, pure high-risk (HR) and mixed HPV infections. Women with 
multiple sex partners were more likely to cause multiple and mixed HPV infections.
Conclusion: Our experimental data on the prevalence and subtype distribution of HPV in women with CA could provide valuable 
reference for preventing CA in Henan Province. The application of the nine-valent vaccine provides a broad prospect for female CA 
prevention.
Keywords: human papillomaviruses, condyloma acuminatum, genetype distribution, prevalence, central China

Introduction
As one of the most common venereal disease, condyloma acuminatum (CA) is an epidermal hyperplasia of the urogenital 
organs and perianal skin, which is caused by the infection of human papillomavirus (HPV). The appearance of CA is 
obviously papillary and can be diagnosed by observing its special appearance.1 The annual incidence of CA (including 
new and recurrent) ranged from 160 to 289 per 100,000, with a median of 194.5 per 100,000.2 The treatment for CA is 
generally classified into surgical and medical therapies at present.

So far, more than 200 different HPV subtypes have been identified, approximately 40 of which are capable of 
infecting the urogenital mucosal epithelium.3 Based on carcinogenicity, HPV subtypes can be divided into high-risk HPV 
(HR-HPV) and low-risk HPV (LR-HPV).4 HR-HPV genotypes are known as oncogenic and mainly include HPV 16, 18, 
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68, 82.5 LR-HPV genotypes generally only cause benign lesions and mainly 
include HPV 6, 11, 40, 42, 43, 44, 54, 61, 70, 72, 81.6

Geographical variations in HPV genotypes have been reported, even within the same country.7,8 Due to the vast size 
of China, it is possible that the distribution of HPV genotypes varies across different regions. The distribution of HPV 
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genotypes in CA varies with geographical location, while demographic factors (such as age, education level, marital 
status, etc.) may influence the type of HPV infection.

Females with CA tend to suffer greater psychological impact than males,9 which is the reason we are specifically 
working on the HPV genotypes among females with CA. In addition, there are few studies on HPV genotype distribution 
and clinical and demographic characteristics of patients with CA in Henan Province, a large agricultural region in Central 
China with a population of nearly 100 million. Therefore, it is necessary to gain a deeper understanding of the 
distribution of HPV genotypes and clinical and demographic characteristics of female CA patients in Central China, 
as this information can provide valuable insights for preventing CA in females.

Materials and Methods
Study Population
The study population was comprised of women who attended gynecology, dermatology, or urology department and were 
diagnosed as CA from January 2019 to October 2022 in Henan Provincial People′s Hospital. The diagnosis of CA 
referred to the Guideline for the Diagnosis and Treatment of Condyloma Acuminatum (2014 edition) and the Guideline 
for the Clinical Management of Anogenital Warts in China (2021 edition).10

The women in the study had to conform to the following inclusion criteria: ① newly diagnosed with CA, not 
a recurrence; ② not diagnosed with cervical lesions previously; ③ resided in Henan Province; ④ no treated for CA 
currently; ⑤ had not recently taken antiviral drugs; ⑥ agreed to undergo HPV testing and questionnaire survey.

A total of 746 women were invited to participate in this study. Forty-four women refused to take the questionnaire 
due to concern of privacy or time consumption, and eventually 702 women were enrolled in this study.

Ethical Statement
This study was approved by the Ethics Committee of Henan Provincial People’s Hospital. All the specimens and clinical 
information of the participants were obtained according to protocols approved by the Ethics Committee, and informed 
consent was obtained from the study participants or legal guardians of the minor participants prior to study commence
ment. Patient information was managed in strict accordance with the Declaration of Helsinki.

Specimen Collection
Exfoliated cells from wart tissue were collected using a disposable cytobrush for HPV genotyping by an experienced 
gynecologist, dermatologist, or urologist before treatment. For patients with more than one wart, exfoliated cells were 
collected from each wart. After collection, the exfoliated cells were immediately placed in a sterile tube containing 
3.5 mL sample preservation solution and stored at 4°C until processing.

HPV DNA Extraction, PCR Amplication, and Genotyping
DNA was obtained from damaged cells using the DNA Mag-Ax Kit (HybriBio Ltd.) via an automatic nucleic acid extractor 
(HBNP-4801A, HybriBio Ltd.). By amplifying the β-globin gene as an internal control, the quality of the extracted DNA was 
confirmed. In addition, positive and negative quality control products were extracted during the whole process as the control 
group. According to the manufacturer’s protocols, the extracted DNA was amplified with the PCR kit (HybriBio Ltd.), and 
then HPV genotyping was performed with the HPV Genotyping Kit (HybriBio Ltd.). Eventually, 37 HPV genotypes could be 
detected, including 18 HR-HPV types (16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 73, and 82) and 19 LR-HPV 
types (6, 11, 34, 40, 42, 43, 44, 54, 55, 57, 61, 67, 69, 70, 71, 72, 81, 83, and 84).

Statistical Analysis
Statistical analysis was performed by SPSS version 23.0 (IBM, Armonk, NY, USA). The difference between two groups 
was compared using chi-square test. Unconditional logistic regression was used for odds ratios (ORs) with 95% 
confidence intervals (CIs). All the P values were 2-sided, and a P < 0.05 was considered statistically significant.
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Results
Clinical and Demographic Characteristics of the Subjects
A total of 702 women with CA aged 13–70 years were enrolled in this study. The mean age was 29.5 ± 10.5 years. The 
clinical characteristics are described in Table 1. The location of warts was mainly vulva (91.88%), and there were 11 
females with more than one body part of warts (3 females with vulva+vagina, 2 females with vulva+cervix, 2 females 
with vulva+crissum, 1 female with vagina+cervix, 3 females with vulva+vagina+cervix). The majority of population 
were aged 20–29 years, followed by 30–39 years. There were more women who attended senior high school or above 
(64.67%) and were married (59.69%). In addition, there were 28 women in pregnancy. Nearly one-third of the women 
had two or more sexual partners in the past year, and only 7.55% used a condom every time.

Prevalence and Genotype Distribution of HPV
Table 2 lists the detection results of HPV genotypes. Except for HPV 57 and 72, the remaining 35 of the 37 HPV 
genotypes were found, including 17 LR-HPV genotypes (6, 11, 34, 40, 42, 43, 44, 54, 55, 61, 67, 69, 70, 71, 81, 83, and 
84) and 18 HR-HPV genotypes (16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 73, and 82). The overall rate 
of HPV infection was 88.18% (619/702). The top ten prevalent genotypes were HPV 6 (43.59%), 11 (24.93%), 16 
(11.82%), 52 (7.83%), 58 (7.55%), 51 (7.26%), 61 (5.70%), 39 (5.56%), 18 (5.13%), and 54 (4.70%). HPV 6 was the 

Table 1 Clinical and Demographic Characteristics in 702 Women with CA

Variables Total Proportion% (95% CI)

Location of warts
Vulva 645 91.88 (89.86–93.90)

Vagina 31 4.42 (2.90–5.94)

Cervix 11 1.57 (0.65–2.49)
Crissum 4 0.57 (0.01–1.13)

Vulva+vagina 3 0.43 (0–0.91)

Vulva+cervix 2 0.28 (0–0.67)
Vulva+crissum 2 0.28 (0–0.67)

Vagina +cervix 1 0.14 (0–0.42)

Vulva+vagina+cervix 3 0.43 (0–0.91)
Age/years

13–19 72 10.26 (8.02–12.50)

20–29 380 54.13 (50.44–57.82)
30–39 148 21.08 (18.06–24.10)

40–49 52 7.41 (5.47–9.35)

50–59 36 5.13 (3.50–6.76)
60–70 14 1.99 (0.96–3.02)

Education level

Junior high school or below 248 35.33 (31.79–38.87)
Senior high school or above 454 64.67 (61.16–68.21)

Marital status

Married 419 59.69 (56.06–63.32)
Unmarried 283 40.31 (36.68–43.94)

Number of sexual partners

0–1 480 68.38 (64.94–71.82)
≥2 222 31.62 (28.18–35.06)

Frequency of condom use

Every time 53 7.55 (5.60–9.50)
Sometimes 554 78.92 (75.90–81.94)

Never 95 13.53 (11.00–16.06)

Abbreviations: CA, condyloma acuminatum; CI, confidence interval.
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most common LR-HPV, and HPV 16 was the most common HR-HPV. HPV 6/11 were detected in 66.24% (465/702) of 
all patients, accounting for 75.12% (465/619) of HPV-positive patients. The detection rate of LR-HPV was higher than 
that of HR-HPV (χ2 = 116.700, P < 0.001).

Category Distribution of HPV Infection
As shown in Table 3, the infection rate of single HPV genotype (47.01%, 330/702) was slightly higher than that of multiple HPV 
genotypes (41.17%, 289/702) (χ2 = 4.857, P < 0.05). Double infections were the predominant category of multiple infections. 
Single infection was mainly LR-HPV, while multiple infections were mainly mixed with LR and HR HPV. As a whole, pure-LR 

Table 2 Distribution of HPV Genotypes Among 702 Women with CA

Genotype Positive Cases Detection Rate% (95% CI)

LR-HPV 523 (250+273)a 74.50 (71.28–77.72)
HPV-6 306 (142+164) 43.59 (39.92–47.26)

HPV-11 175 (72+103) 24.93 (21.73–28.13)

HPV-34 9 (1+8) 1.28 (0.45–2.11)
HPV-40 6 (5+1) 0.85 (0.17–1.53)

HPV-42 4 (0+4) 0.57 (0.01–1.13)

HPV-43 4 (2+2) 0.57 (0.01–1.13)
HPV-44 2 (0+2) 0.28 (0–0.67)

HPV-54 33 (1+32) 4.70 (3.13–6.27)
HPV-55 6 (0+6) 0.85 (0.17–1.53)

HPV-61 40 (7+33) 5.70 (3.98–7.42)

HPV-67 3 (0+3) 0.43 (0–0.91)
HPV-69 1 (0+1) 0.14 (0–0.42)

HPV-70 10 (2+8) 1.42 (0.54–2.30)

HPV-71 3 (0+3) 0.43 (0–0.91)
HPV-81 31 (10+21) 4.42 (2.90–5.94)

HPV-83 3 (0+3) 0.43 (0–0.91)

HPV-84 29 (8+21) 4.13 (2.66–5.60)
HR-HPV 325 (80+245) 46.30 (42.61–49.99)

HPV-16 83 (17+66) 11.82 (9.43–14.21)

HPV-18 36 (5+31) 5.13 (3.50–6.76)
HPV-26 1 (0+1) 0.14 (0–0.42)

HPV-31 21 (2+19) 2.99 (1.73–4.25)

HPV-33 23 (1+22) 3.28 (1.96–4.60)
HPV-35 3 (0+3) 0.43 (0–0.91)

HPV-39 39 (7+32) 5.56 (3.86–7.26)

HPV-45 8 (0+8) 1.14 (0.35–1.93)
HPV-51 51 (6+45) 7.26 (5.34–9.18)

HPV-52 55 (14+41) 7.83 (5.84–9.82)

HPV-53 31 (2+29) 4.42 (2.90–5.94)
HPV-56 11 (2+9) 1.57 (0.65–2.49)

HPV-58 53 (11+42) 7.55 (5.60–9.50)

HPV-59 19 (3+16) 2.71 (1.51–3.91)
HPV-66 30 (5+25) 4.27 (2.57–5.77)

HPV-68 22 (2+20) 3.13 (1.84–4.42)

HPV-73 6 (1+5) 0.85 (0.17–1.53)
HPV-82 18 (2+16) 2.56 (1.39–3.73)

Total 619 (330+289) 88.18 (85.79–90.57)

Note: aTotal number of cases (number of single infection +number of multiple infections). 
Abbreviations: HPV, human papillomavirus; CA, condyloma acuminatum; CI, confi
dence interval; LR-HPV, low-risk HPV; HR-HPV, high-risk HPV.
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HPV infections (41.88%, 294/702, including single and multiple LR-HPV infections) were the dominant infection form, followed 
by mixed HPV infections (32.61%, 229/702, including HR-HPV and LR-HPV mixed infections).

Prevalence and Genotype Distribution of HPV Grouped by Age
Table 4 shows that HPV 6 and 11 were the dominant genotypes in each age group. The prevalence of single and multiple 
HPV infections in each age group is displayed in Figure 1. The prevalence was different between single and multiple 
HPV infections in the 13–19-year-old (χ2 = 12.367, P < 0.001) and 30–39-year-old (χ2 = 25.405, P < 0.001) groups. The 
prevalence of pure-LR, pure-HR, and mixed HPV infections in each age group is displayed in Figure 2. There was 
a significant difference among pure-LR, pure-HR, and mixed HPV infections in each age group except the 60–70-year- 
old group, whereas no difference existed between pure-LR and mixed HPV infections in the 20–29-year-old group, nor 
between pure-HR and mixed HPV infections in the 30–39-year-old group.

Associations of Demographic Characteristics with HPV Infection
Table 5 summarizes the associations of demographic characteristics with the category of HPV infection. Women aged 
20–59 years were more likely to infect single HPV, and women aged 20–70 years were more likely to suffer pure-LR 
HPV infection. Women with senior high school or above were inclined to suffer single and pure-LR HPV infection. 
Unmarried status, sometimes or never condom use increased the chances of multiple, pure-HR and mixed HPV 
infections. Multiple sex partners in the past year increased the chances of multiple and mixed HPV infections.

Discussion
Condyloma Acuminatum (also referred to as genital warts or anogenital warts) is one of the most commonly reported 
sexually transmitted diseases due to the infection with some types of HPV. It is a benign lesion, but it results in direct 
medical costs and a substantial psychological impact on patients, especially women. Nevertheless, researches on the 
epidemiology of HPV infection in women with CA were quite rare in Henan Province, located in central China. In this 

Table 3 Category Distribution of HPV Infection Among 619 HPV-Positive Women 
with CA

Category Pure-LR No. Pure-HR No. Mixed No. Total No.

Single 250 80 0 330

Multiple 44 16 229 289

Double 39 13 85 137
Triple 5 3 84 92

Quadruple 0 0 32 32

Quintuple 0 0 13 13
Sextuple or more 0 0 15 15

Total 294 96 229 619

Abbreviations: HPV, human papillomavirus; CA, condyloma acuminatum; LR, low risk; HR, high risk.

Table 4 Prevalence and Genotype Distribution of HPV in Each Age Group

Age/years HPV Detection Rate% (95% CI) Top Three HPV Genotypes

13–19 90.28 (83.34–97.22) HPV6, 11, 16

20–29 87.37 (84.03–90.71) HPV6, 11, 16
30–39 87.16 (81.77–92.55) HPV6, 11, 16

40–49 92.31 (84.80–99.80) HPV6, 11, 39

50–59 88.89 (78.10–99.70) HPV11, 6, 54/61
60–70 92.86 (77.40–100.00) HPV6, 11, 16

Abbreviations: HPV, human papillomavirus; CI, confidence interval.
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study, we evaluated the distribution of HPV genotypes and clinical and demographic characteristics of female CA 
patients in Henan Province.

In our study, thirty-five different HPV genotypes were detected. The most common HPV genotypes were HPV 6 
(43.59%) and 11 (24.93%), and HPV 6/11 were detected in 66.24% of all patients, accounting for 75.12% of HPV- 
positive patients. Moreover, HPV 6 and 11 were the main genotypes in each age group. It has been reported that more 
than 90% of CA patients are caused by the low-risk HPV types 6 and 11,11,12 which was higher than that in our study. 
The difference may be explained by the size and characteristics of the study populations, and different sensitivities of 
HPV genotyping methods. HPV 16 was confirmed to be the most prevalent HR-HPV genotype and the third most 
prevalent HPV genotype after HPV 6 and 11 in this study. From a multi-center study, HPV 6, 11, and 16 were the three 
most common genotypes among genital wart cases (including male and female) in China.13 In addition, HR-HPV 52 and 

Figure 2 Prevalence of pure-LR, pure-HR, and mixed HPV infections in each age group. 
Abbreviations: LR, low risk; HR, high risk; HPV, human papillomavirus.

Figure 1 Prevalence of single and multiple HPV infections in each age group (13–19 years or 30–39 years, single vs multiple, P < 0.001). 
Abbreviation: HPV, human papillomavirus.
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Table 5 Associations of Demographic Characteristics with the Category of HPV Infection in 702 Women with CA

Variables Single vs Multiple Pure-LR vs Pure-HR Pure-LR vs Mixed

Single No. 
(%)

Multiple No. 
(%)

OR  
(95% CI)

Pure-LR No. 
(%)

Pure-HR No. 
(%)

OR  
(95% CI)

Pure-LR No. 
(%)

Mixed No. 
(%)

OR  
(95% CI)

Age/years
13–19 22 (30.6) 43 (59.7) 1.0 (referent) 19 (26.4) 9 (12.5) 1.0 (referent) 19 (26.4) 37 (51.4) 1.0 (referent)

20–29 171 (45.0) 161 (42.4) 2.1 (1.2–3.6) 143 (37.6) 60 (15.8) 1.1 (0.5–2.6) 143 (37.6) 129 (34.0) 2.2 (1.2–3.9)

30–39 86 (58.1) 43 (29.1) 3.9 (2.1–7.3) 78 (52.7) 20 (13.5) 1.8 (0.7–4.7) 78 (52.7) 31 (21.0) 4.9 (2.5–9.8)
40–49 28 (53.9) 20 (38.5) 2.7 (1.3–5.9) 29 (55.8) 3 (5.8) 4.6 (1.1–19.1) 29 (55.8) 16 (30.8) 3.5 (1.5–8.0)

50–59 19 (52.8) 13 (36.1) 2.9 (1.2–6.8) 19 (52.8) 3 (8.3) 3.0 (0.7–12.8) 19 (52.8) 10 (27.8) 3.7 (1.4–9.5)

60–70 4 (28.6) 9 (64.3) 0.9 (0.2–3.1) 6 (42.9) 1 (7.1) 2.8 (0.3–27.3) 6 (42.9) 6 (42.9) 1.9 (0.6–6.9)
Education level

Junior high school or 

below

101 (40.7) 120 (48.4) 1.0 (referent) 91 (36.7) 36 (14.5) 1.0 (referent) 91 (36.7) 94 (37.9) 1.0 (referent)

Senior high school or 

above

229 (50.4) 169 (37.2) 1.6 (1.2–2.2) 203 (44.7) 60 (13.2) 1.3 (0.8–2.2) 203 (44.7) 135 (29.7) 1.6 (1.1–2.2)

Marital status
Married 215 (51.3) 155 (37.0) 1.0 (referent) 194 (46.3) 58 (13.8) 1.0 (referent) 194 (46.3) 118 (28.2) 1.0 (referent)

Unmarried 115 (40.6) 134 (47.3) 1.6 (1.2–2.2) 100 (35.3) 38 (13.4) 1.3 (0.8–2.0) 100 (35.3) 111 (39.2) 1.8 (1.3–2.6)

Number of sexual partners
0–1 277 (57.7) 139 (29.0) 1.0 (referent) 242 (50.4) 79 (16.5) 1.0 (referent) 242 (50.4) 95 (19.8) 1.0 (referent)

≥2 53 (23.9) 150 (67.6) 5.6 (3.9–8.2) 52 (23.4) 17 (7.7) 1.0 (0.5–1.8) 52 (23.4) 134 (60.4) 6.6 (4.4–9.8)

Frequency of condom use
Every time 38 (71.7) 4 (7.5) 1.0 (referent) 35 (66.0) 4 (7.5) 1.0 (referent) 35 (66.0) 3 (5.7) 1.0 (referent)

Sometimes 270 (48.7) 218 (39.4) 7.7 (2.7–21.8) 233 (42.1) 83 (15.0) 3.1 (1.1–9.0) 233 (42.1) 172 (31.0) 8.6 (2.6–28.5)

Never 22 (23.2) 67 (70.5) 28.9 (9.3–90.2) 26 (27.4) 9 (9.5) 3.0 (0.8–10.9) 26 (27.4) 54 (56.8) 24.2 (6.8–86.2)

Abbreviations: HPV, human papillomavirus; CA, condyloma acuminatum; OR, odds ratio; CI, confidence interval; LR, low risk; HR, high risk.
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58 were the fourth and fifth most prevalent genotypes in this study. Previous data has confirmed that HPV 52 and 58 were 
more prevalent than HPV-18 in Chinese women,14,15 which was different from the results of women in western 
countries.16

HPV 6, 11, 52, 16, and 58 have been identified as the top five prevalent HPV genotypes causing female genital warts 
in Beijing and Xi’an,17,18 which is similar to our study except the order of HPV 16 and 52 and may be explained by the 
geographical proximity. In Shandong Province, which also lies near Henan, the top five prevalent HPV genotypes of CA 
were HPV 6, 11, 16, 42, and 52 (including male and female).19 This finding is similar to our study except for the fourth 
and fifth positions, which may be attributed to gender differences in the study population. In Guangzhou, located in 
southern China, the top five prevalent HPV genotypes of female CA were HPV 6, 52, 11, 16, and 53,20 which is different 
from our study and may be due to geographical difference. In this study, there were six HR-HPV genotypes in the top ten 
prevalent genotypes, so we should pay more attention to prevent CA patients infected with HR-HPV from cancerization. 
The nine-valent vaccine (which targets for HPV 6, 11, 16, 18, 31, 33, 45, 52, and 58) could better protect women from 
CA in this region but could not cover all of the HPV subtypes that we most commonly detected.

In this study, the infection rate of single HPV genotype was higher than that of multiple HPV genotypes and double 
infections were the predominant category of multiple infections, similar to some other reports.13,17,20 The results of this 
study indicated that 41.17% of women with CA had multiple HPV genotype infections, which is significantly higher than 
that reported by Chang et al.13 The high infection rate of multiple HPV genotypes among women with CA in Henan 
Province should be taken seriously, because multiple HPV infections were associated with an increased risk of HPV 
persistence and might make CA become more severe and worse prognosis.6,21,22 The pure-LR HPV infections were the 
dominant form of infection in our study, indicating that CA was mainly caused by LR-HPV, which is in line with most 
studies.6,13,17,19

The most common location of warts in women was the vulva in our study (91.88%), consistent with the report from 
a retrospective analysis.23 The majority of our subjects were aged 20–29 years, followed by 30–39 years, indicating that 
the majority of CA were young women, in agreement with some relevant studies.2,13,17–19,23 Sexually active young 
women have the highest infection rate of HPV, although most women will be infected at least once in their lifetime. The 
high rate of HPV infection in young women increase the risk of CA. Besides, there were 26 cases under the age of 18 in 
our study, which propose an issue with legal and sexual abuse about children and adolescents. The 28 pregnant women 
with CA in this study should also be concerned. During pregnancy, the size of genital warts tends to increase, which can 
bring some problems to the therapeutic management; on the other hand, vaginal delivery can expose newborns to the risk 
of HPV infection.24,25

We also found that women aged over 20 years or with senior high school or above were more likely to infect single 
and pure-LR HPV infection. Unmarried status, sometimes or never condom use were inclined to suffer multiple, pure-HR 
and mixed HPV infections. Multiple sex partners in the past year increased the chances of multiple and mixed HPV 
infections. Many studies have confirmed that the most common risk factor for HPV infection and clinical sequelae in 
both men and women was the high number of sexual partners.19,26,27 In addition, there was a higher proportion of women 
who attended senior high school or above and married, consistent with previous reports.9,13

This study provided the prevalence and genotype distribution of HPV and the associations of demographic char
acteristics with HPV infection among women with CA in Henan Province of China. But there were also several 
limitations in our study. First, the demographic characteristics of the subjects were incomplete, and some information 
was not collected, such as occupation, income and sexual style. Second, high recurrence rate is an important problem of 
CA, but it was not included in this study, so the relationship between HPV genotypes and the recurrence of CA should be 
carried out in the future study. Thirdly, although patients with previously diagnoses as cervical lesions were excluded, 
some patients with undetected cervical lesions might be included in study population. This might lead to biases in the 
results and conclusion, such as an increase in the proportion of HR-HPV.

Conclusion
In conclusion, the most prevalent genotypes of CA were HPV 6, 11, 16, 52, 58, 51, 61, 39, 18, and 54 in Henan Province, 
central China. LR-HPV infection and single HPV infection were the main infections. Women with senior high school or 
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above were inclined to suffer single and pure-LR HPV infection. Unmarried status, sometimes or never condom use 
increased multiple, pure-HR and mixed HPV infections. Multiple sex partners increased multiple and mixed HPV 
infections. To understand the epidemiological characteristics of HPV infection, it is very important to formulate 
prevention and control strategies for CA. The application of the nine-valent vaccine provides a broad prospect for 
female CA prevention.
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