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Abstract

Objective: Human papillomavirus (HPV) infection is currently the main cause of cervical cancer and precancerous lesions in

women. This study aimed to investigate the epidemiological characteristics of HPV genotypes in women from Yueyang city

and to provide a basis for the prevention and treatment of cervical cancer in this city. Methods: A retrospective cross-sectional

study was conducted on 125,604 women who had received treatment from eight hospitals in Yueyang city from September 2019

to September 2022. The HPV infection rate of the patients was analyzed. Results: The HPV infection rate was 20.47%, of

which the high-risk type (HR-HPV) accounted for 17.47% and the low-risk type (LR-HPV) accounted for 4.97%. Among the

HR-HPV subtypes, the top five infection rates, from the highest to the lowest, were HPV 52 (5.11%), HPV 16 (2.71%), HPV 58

(2.55%), HPV 53 (2.39%), and HPV 51 (1.67%). The main LR-HPV infection types were HPV 81 (2.05%), HPV 42 (1.04%),

and HPV 43 (0.78%). Among the infected patients, 74% had a single subtype, 18% had two subtypes, and 8% had three or

more subtypes. The main infected populations were <25 years old, 55–64 years old, and [?]65 years old, accounting for 26.68%,

29.03%, and 32.28% of the total infected population in this study, respectively. Conclusion: The HPV infection rate in women

in Yueyang city was 20.47%, with HR-HPV being dominant. As women aged <25 years, 55–64 years, and [?]65 years are at a

relatively higher risk, more attention should be paid to them for prevention and control of HPV infections.
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FIGURE 1 Distribution of HPV genotypes among samples: (A) prevalence of High-Risk (HR) 

HPV among samples; (B) prevalence of Low-Risk (LR) HPV among samples 
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A                       B                        C 

 
FIGURE 2 Prevalence and of HPV grouped by age: (A) prevalence of HPV 52, 16, 58, 53and 

81 in each age group; (B) prevalence of High-Risk (HR), Low Risk (LR), and Any HPV infection 

in each age group; (C) prevalence of single and multiple infection of HPV in each age group. 

3



P
os
te
d
on

9
J
an

20
23

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
67
33
04
96
.6
87
65
03
3/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Table 1 Single and multiple type infection rates different HPV subtypes in 

Yueyang 

HPV subtype Positive, n(%) 

Single-type 

infection, n(%) 

Multiple-type 

infection, n(%) 

HPV52 6413 (5.11) 4054 (3.23) 2359 (1.88) 

HPV16 3410 (2.71) 2049 (1.63) 1361 (1.08) 

HPV58 3208 (2.55) 1824 (1.45) 1384 (1.10) 

HPV53 3004 (2.39) 1626 (1.29) 1378 (1.10) 

HPV81 2576 (2.05) 1343 (1.07) 1233 (0.98) 

HPV51 2093 (1.67) 1044 (0.83) 1049 (0.84) 

HPV68 1645 (1.31) 826 (0.66) 819 (0.65) 

HPV33 1397 (1.11) 746 (0.59) 651 (0.52) 

HPV39 1334 (1.06) 694 (0.55) 640 (0.51) 

HPV42 1303 (1.04) 623 (0.50) 680 (0.54) 

HPV56 1210 (0.96) 579 (0.46) 631 (0.50) 

HPV18 1177 (0.94) 624 (0.50) 553 (0.44) 

HPV43 978 (0.78) 450 (0.36) 528 (0.42) 

HPV66 915 (0.73) 437 (0.35) 478 (0.38) 

HPV59 895 (0.71) 415 (0.33) 480 (0.38) 

HPV31 815 (0.65) 391 (0.31) 424 (0.34) 

HPV6 840 (0.67) 399 (0.32) 441 (0.35) 

HPV44 569 (0.45) 371 (0.30) 198 (0.16) 

HPV35 502 (0.40) 208 (0.17) 294 (0.23) 

HPV11 451 (0.36) 216 (0.17) 235 (0.19) 

HPV45 360 (0.29) 162 (0.13) 198 (0.16) 
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Table 2 Single-type and Multiple-type HPV infection rate in District Yueyang

（25833） 

Number (HPV subtype) Infection Infection Rate(%) 

1 HPV subtype 19203 15.29  

2 HPV subtype 4673 3.72  

3 HPV subtype 1364 1.09  

4 HPV subtype 401 0.32  

5 HPV subtype 119 0.09  

6 HPV subtype 41 0.03  

7 HPV subtype 20 0.02  

8 HPV subtype 7 0.01  

9 HPV subtype 5 0.004  

 

5



P
os
te
d
on

9
J
an

20
23

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
67
33
04
96
.6
87
65
03
3/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

 

 

Table 3 Prevalence of HPV infection by age group (N=125604)       

 Prevalence of HPV infection (n/%) 

HPV genotype 

<25 

(n=3343) 

25-34 

(n=27695) 

35-44 

(n=34346) 

45-54 

(n=41748) 

55-64 

(n=13863) 

≥65 

(n=4609) 

Any HPV Infection 892/26.68 4735/17.10 6055/17.63 8519/20.41 4025/29.03 1488/32.28 

High-risk HPV       

Any high-risk HPV 583/17.44 4068/14.69 5176/15.07 7235/17.33 3520/25.39 1364/29.59 

52 194/5.80 1285/4.64 1499/4.36 2075/4.97 1019/7.35 389/8.44 

16 170/5.09 683/2.47 742/2.16 1041/2.49 524/3.78 275/5.97 

58 93/2.78 576/2.08 666/1.94 1039/2.49 582/4.20 276/5.99 

53 80/2.39 475/1.72 643/1.87 1051/2.52 556/4.01 207/4.49 

51 96/2.87 430/1.55 471/1.37 633/1.52 331/2.39 145/3.15 

68 51/1.53 297/1.07 381/1.11 524//1.26 292/2.11 111/2.41 

33 62/1.85 201/0.73 288/0.84 425/1.02 277/2.00 151/3.28 

39 45/1.35 251/0.91 319/0.93 402/0.96 202/1.46 105/2.28 

56 51/1.53 203/0.73 224/0.65 392/0.94 248/1.79 106/2.30 

18 48/1.44 221/0.80 290/0.84 365/0.87 186/1.34 73/1.58 

66 39/1.17 160/0.58 213/0.62 281/0.67 164/1.18 66/1.43 

59 49/1.47 182/0.66 192/0.56 257/0.62 151/1.09 68/1.48 

31 27/0.81 142/0.51 183/0.53 235/0.56 151/1.09 87/1.89 

35 14/0.42 84/0.30 105/0.31 156/0.37 103/0.74 44/0.95 

45 17/0.51 60/0.22 64/0.19 133/0.32 58/0.42 30/0.65 

Low-risk HPV       

Any low-risk HPV 269/8.05 1060/3.83 1318/3.84 2118/5.07 1099/7.93 382/8.29 

81 87/2.60 383/1.38 538/1.57 935/2.24 495/3.57 149/3.23 

42 55/1.65 222/0.80 246/0.72 404/0.97 261/1.88 125/2.71 

43 55/1.65 169/0.61 196/0.57 355/0.85 152/1.10 59/1.28 

6 58/1.73 181/0.65 186/0.54 223/0.53 133/0.96 55/1.19 

44 9/0.27 81/0.29 148/0.43 208/0.50 92/0.66 32/0.69 

11 50/1.50 89/0.32 86/0.25 134/0.32 70/0.50 25/0.54 

1 HPV infection 599/17.92 3659/13.21 4834/14.07 6470/15.50 2654/19.14 867/18.81 

2 HPV infection 183/5.47 816/2.95 926/2.70 1510/3.62 902/6.15 337/7.31 

Multiple HPV 

infection 110/3.29 260/0.94 295/0.86 539/1.29 469/3.38 284/6.16 
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