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Status of high-risk HPV infection and its relationship with vaginal infectious
diseases in the Fourth Division of Xinjiang Production and Construction Corps
Bai Maochao!, Wang Yan?, Li Fanka®, Wang Hua®*, Guo Yan?, Zhang Hui®
(*School of Public Health, Xinjiang Medical University, Urumgi  830011; 2Office of Tumor
Prevention and Research, Xinjiang Medical University Cancer Hospital, Urumqi  830011;
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Prevention, Xinjiang Production and Construction Corps, Urumgi  830011)

Abstract Objective To investigate the high-risk human papillomavirus (HR-HPV)
infection and its relationship with vaginal infectious diseases among women in the
region of the Fourth Division of Xinjiang Production and Construction Corps, and to
provide a basis for the prevention and control of cervical cancer among women in this
region. Methods Uterine exfoliative cells and vaginal secretions were collected from
women aged 25-64 years in the resident population (=6 months of residence) who
participated in cervical cancer screening in the Fourth Division of Xinjiang Corps
from 2023-2024, and human papillomavirus typing and vaginal microecology tests
were performed to compare the status of HPV infections in different age groups. The
study subjects were divided into HR-HPV-positive and HR-HPV-negative groups
according to whether HR-HPV infection was detected or not, and multifactorial
logistic regression analysis was used to explore the relationship between HR-HPV
and vaginal infectious diseases. Results The HR-HPV infection rate of women in
the Fourth Division of Xinjiang Production and Construction Corps was 10.43%, and
the HR-HPV infection rate of each age group was 14.34% from 25 to 34 years old,
10.16% from 35 to 44 years old, 8.70% from 45 to 54 years old, and 11.89% from 55
to 64 years old, and there were differences in the infection rate of HR-HPV among
different age groups (P<0.05). Among HR-HPV, HPV52, HPV16, HPV58, HPV51,

HPV68 were the most common, with 76.69% of single infections, 18.02% of dual



infections, 4.46% of triple infections, and 0.83% of quadruple infections. HR-HPV
single infections and multiple infections were prevalent in the age group of 25-34
years old and 55-64 years old. HR-HPV mono-infection and multi-infection rates were
statistically different between age groups (P<0.05). The infection rates of bacterial
vaginosis (BV) and trichomoniasis vaginitis (TV) were higher in HR-HPV-positive
patients (P<0.05). Logistic regression analysis showed that the infection rates of BV
(OR=1.560, 95% CI: 1.195~2.035), TV (OR=2.208, 95% CI: 1.221~3.993) were risk
factors for HR-HPV infection (P<0.05). Conclusion In the screened population of
the Fourth Division of Xinjiang Production and Construction Corps, HR-HPV
mono-infection is the most prevalent type. Women aged 25-34 and 55-64 years old
show higher rates of HR-HPV infection. The most common HR-HPV genotypes, in
descending order, are 52, 16, 58, 51, and 68. BV and TV are the two major risk

factors closely associated with HR-HPV infection.
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infectious diseases
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ORI 34.8 THETIM, 3Tl o A A VR R R R R AN BE TR 6.8% A1 8.1% M. i fE
N LIR # Chigh-risk human papillomavirus, HR-HPV) 7£ & 3 & 9 T %5 A,
X HR-HPV - JGIN K i1, T DA RUHE 2% B 30088 R AL A A 3L, {H HR-HPV 7EA ]
HOIX | ANTFVER RS I R S O A oy A oA — g 22 el i iPIRB, HR-HPV 556 i
PEBAT G, HHE HR-HPV &L 1 5K & i AR TA B IL i1, 0 & 0 T3 de itk B i

(trichomonas vaginitis, TV) &0 HR-HPV RYNAELESH 16 . BRIt T AR5 A X\ B
i1 HR- HPV Bt U P57 7R 70 A1 K5 1 LK HR-HPV R 5 [ TE IR YR O R R & %
TEFEITIG . fHER RS T2 EE ., BT B EX 2023 FEHsE A = g ik S B 55 1Y
Jifi 5 800 44 HEAT 5 2 7 A A A ) HR-HPV AL 0 K BHTE R A A T 00, LA 243t = 25



B3 6 S ARAT o A

1 MRS

L1BFFEXNER Bkt 2023—2024 47855 58 A4 Se 4] 58 DU I 20 5 250 7 45 1) 25~64
YOS ibsE: O R 25~64 % @ CiFIAL: O 47 HPV RIPHIE MR
GiR: @ BFMERZN. SRt O FPARMSHWIT AL @ MHIkK&HEW
At @ MR EHVIBRTR: @ KWHEZE Bhgindie T —Shad L.

1.2 HPV 2B H Sl AN RFEAE R, B350 b 25 G — B I F B AH
JS2 55 R IR B 0 B ATLAS L AE N SR IR HEVR R BEAT SRAE , SRAE 56 BUR TN % I e A Al R R A7
TRIBEILE T, Il B W SUERE 1% 248 58 B AU EAT HPV 43 B4R, B 5048 H
() HPV RZBRAS I &b it 2 T AR AR A BR A W) N LRI R (A 70 (14 ) ik
A&, AR 14 Fh HPV mE AL (B HPV16. HPV18. HPV31. HPV33. HPV35,
HPV39. HPV45. HPV51. HPV52. HPV56. HPV58. HPV59. HPV66. HPV68) .
L3 BIBEREMEIRERARE RN AT E AR, hEE A BT &5 780
FRTE, I 0B RORR ST B A i, SRR B13E 23 W) B AT A B el
NEAT e BB SR, AR IRt S B E A S A R R & 5k LR,
BB A A R AT, TRE s IR R, T S BUR G2 Fia BRI R L, Hetn, 405
PE[iE % (bacterial vaginosis, BV) . J#HPE[E#R  (trichomonas vaginitis, TV) . #¥
3k 22 B BE % (vulvovaginal candidiasis, VVC) . ZhiiitE =% (mucinous cervicitis,
MPC) . JLAb A FETE RGeS o MR (S [A100 2o e 2ty AL e 05 A R 75 3¢ (2019 4ERO )
LR G EAE BV. TV, VWC. MPC JHAh A B IE B .

FREAEH] O %HDAETEMVEMENGES S 5 IR0 H R, s
MM BREEN . @ By AR SN LU A 5 S0 R E LA R, M EwRe%
I SRR S A8 JEAE RN 5% BT E . @ S5 —&E
PNGULIEA A RAT EE TR, NI ES EAT S hritE. @ HXF HPV FHESR v 2 e
20%, FATEAS 5%IFHEREH . © B 1%~5%H) B 20 i 2 10 R R AT H %,
SRR BT F] 95%.

L5 A4 E R SPSS26.0 #EATHEH T, THEBUR IS BA i EEREAT GE it diik . B
DRI TSR o2 Ko, 5 B R 30A 7 LS BN N 2 N % Logistic 18144347, #54 HR-HPV
BPMfERN R, P<0.05 NA Gt .
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2.1 HR-HPV BRBRYUBLM 5 800 44 Lo thrhdhhe Hh P4 3% 605 i, P %h 10.43%
(605/5 800) - &G LA 5 {7 1 fa A 2 . HPV52 (2.33%, 135/5 800) « HPV16 %4 (2.16%,
125/5800) . HPV58 (1.52%, 88/5800) . HPV51 (1.03%, 60/5800) . HPV63 (0.91%,

53/5800) ; /YL EAKAIEA K HPV35 (0.33%, 19/5800) . W% 1.

3 12023—2024 SFEHr A7 K B 5 02 0 B SUE R 1N S48 & i HR-HPV RGLRL ) 31
Tab.1 Distribution of HR-HPV infection types among married women participating in
cervical cancer screening in the Fourth Division of Xinjiang Production Corps, 2023-2024

HR-HPV Subtype Number of infections (n) Rate of infection (%)
16 125 2.16
18 36 0.62
31 47 0.81
33 22 0.38
35 19 0.33
39 41 0.71
45 28 0.48
51 60 1.03
52 135 2.33
56 37 0.64
58 88 1.52
59 39 0.67
66 50 0.86
68 53 0.91

2.2 HR-HPV BRYPRAIFR HEM /£ 605 61l HPV BRYLPHIE ANFEF, HPV B— il
WL, St 464 i, FEPHTERYL S 76.69% (464/605) , LB YL ULy HPV52,
HPV 8 YLIt 100 6, 7ERHME e 5L 18.02% (109/605) , e WIEEL N HPV16
HPV52. = HPV /&4 27 i, (EFHTERG T 5 4.46% (27/605) , #% WLAL )y HPV56.

VOEE YL 5 41, 7EPHM RS T S 0.83% (5/605) , ' WA A HPV-39. ¥ ILE 2.

R 2 AFRBGRBIH R

Tab.2 Composition ratio of different infection types

Type of infection Positive number (n)  Common subtypes  Composition ratio (%)
Single infection 464 HPV52 76.69
Double infection 109 HPV16. HPV52 18.02

Triple infection 27 HPV56 4.46



Quadruple infection 5 HPV39 0.83

2. 3 NFEIER HR-HPV., B—RB¥, ZERBRPSMBEN K 5800 #IHE i LR EER T
BN 4, AFEAEFEBAR HR-HPV FIEGLE, H— HR-HPV &Y%, £ H HR-HPV it
RAMEZESR (¥ P<0.05) . HR-HPV H.— YL A% &b i & T 25~34 % 1 55~64 %,

W 3.

&3 HR-HPV FEA FEH B A E .
Tab.3 Distribution of HR-HPV in different age groups

Age Group Number of Positive Positive rate Single Multiple
(years) persons cases (%) infection (%) infection (%)
examined

25-34 823 118 14.34 86 (10.44) 32 (3.89)
35-44 1477 150 10.16 121 (8.19) 29 (1.96)
45-54 2 482 216 8.70 171 (6.89) 45 (1.81)
55-64 1018 121 11.89 86 (8.45) 35 (3.44)
Total 5800 605 10.43 462 (7.97) 145 (2.5)
% value 23.807 11.219 17.078

P value <0.001 0.011 0.001

2.4 HR-HPV ERFEAFFERHAP KK EEMR  HR-HPV # HPV16. HPV31l. HPV39,
HPV56. HPV66 7EAN A AR AR R = R it = L (¥ P<0.05) . HPV16. HPV31.

HPV39 7 25~34 % YK 5, HPV56 Al HPV66 7E 55~64 & &4 F iy m . W& 4.

4 FERFERH HR-HPV £ ARG HERHH n (%)
Tab.4 Distribution of detection rates of HR-HPV subtypes in different age groups n (%0)

HR-HPV 25-34 35-44 45-54 55-64 ¥2 value P value
Subtype (year) (year) (year) (year)

16 32 (3.89) 40 (2.71) 34 (1.37) 19 (1.87) 21.525 <0.001
18 7 (0.85) 12 (0.81) 13 (0.52) 4 (0.39) 2.820 0.420

31 21 (2.55) 7(0.47) 8(0.32) 11 (1.08) 41.405 <0.001
33 5(0.61) 5(0.34) 7 (0.28) 5 (0.49) 2.450 0.476

35 5 (0.61) 5(0.34) 4 (0.16) 5(0.49) 5.372 0.122

39 10 (1.22) 16 (1.08) 10 (0.40) 5(0.49) 9.952 0.019

45 4 (0.49) 8 (0.54) 12 (0.48) 4 (0.39) 0.315 0.978

51 14 (1.70) 13 (0.88) 19 (0.77) 14 (1.38) 6.824 0.078

52 20 (2.43) 24 (1.62) 58 (2.33) 33 (3.24) 6.988 0.072

56 3(0.36) 6 (0.41) 14 (0.56) 14 (1.38) 11.166 0.011

58 15 (1.83) 14 (0.95) 38 (1.53) 21 (2.06) 5.750 0.124

59 3(0.36) 9 (0.61) 21 (0.85) 6 (0.59) 2.482 0.479

66 12 (1.46)  8(0.54)  14(0.56) 16 (L57)  13.772 0.003



68 5(0.61)  22(149)  19(0.77) 7 (0.69) 7.437 0.059

2.5 FIBEREMERSE HR-HPV BERFBEREST K AHKRKERER, VWC. MPC X
HoAth A 5l i G B L AE HR-HPV BRI T4 2 F) 2= R g it m L (B P>0.05) ; i
HR-HPV [HM: 8 BV, TV B EE (P<0.05) . #NIL.# 5.

£5 HR-HPV BRERBEERIT n (%)
Tab.5 Univariate analysis of HR-HPV infection n (%)

Variant HR-HPV HR-HPV % value P value
positive negative
BV 10.658 0.001
+ 72 (11.90) 416 (8.01)
_ 533 (88.10) 4779 (91.99)
TV 6.944 0.008
+ 14 (2.31) 56 (1.08)
- 591 (97.69) 5139 (98.92)
VVC 1.813 0.178
+ 35 (12.87) 570 (10.31)
- 237 (87.13) 4 958 (89.69)
MPC 3.307 0.069
+ 63 (10.41) 428 (8.24)
- 542 (89.59) 4 767 (91.76)
Other  reproductive 1.247 0.264
tract infections
+ 22 (3.64) 147 (2.83)

- 583 (96.36) 5048 (97.17)

2.6 HR-HPV BREM LR Logistic BB T £ Logistic [HHBEA 45 KK, 1E
Bf HR-HPV &L 2 K &4 dr, &4 BV (OR=1.560, 95%Cl: 1.195~2.035) . /&4t TV

(OR=2.208, 95%Cl: 1.221~3.993) &4t HR-HPV G H&. W 6.
#6 HR-HPV BRI L HEE Logistic BIHSHT

Tab.6 Multifactorial Logistic regression analysis of HR-HPV infection

Variant S SE Wald OR 95%ClI P value
TV 0.792 0.302 6.862 2.208 1.221-3.993 0.009
BV 0.444 0.136 10.730 1.560 1.195-2.035 0.001
3k

B S I R 9 DR B A T T S R, R K HPV AN S R
PRI, DAR Sy 3 1) TR T3 R 2 TR 5 e Ff) B L i o P I SO R, HR-HPV & e
KRR BEARF X IR DAL AT REIR, B8 A e g % Se 1 58 DO i £
HR-HPV MR H %k 10.43%, mTHEEA T HET (9.6%) U, K-FIU)I14& mR#E T (11.7%)



6], AH[X 1) HR-HPV I AL HPV52, HPV16. HPV58. HPV51 Fl HPV6ES At . 541t
X HR-HPV EZAL%]: HPV16. HPV58. HPV52. HPV33 Al HPV/S3CVRTIGE I Hh X 5 & L)
HR-HPV JL A A5 HPV52, HPV58. HPV53. HPV16 Al HPV3OMOA AR e &4l . ] RE2E AR
[F X ERT R AR RER S 775 ARPETE KRR ARIFEEER. AR
FIAETE SRR A a5 B o SERT IR A3 X HR- HPV FE AR 43 A S S Ge s 0L, %ot 5 25008 1) -
WA AT SR T IR BRI AR T RO, A A R I R R, R
Z:7% H CITERLIX 1) HPV AT WA I 45 6 0d 1) HPV A B B b AT e

RYCHE R, HrsiA ™ @ e B SR 0T HR-HPV R 2 — AUk, — d
RZERPh L WK, ATFTERA HR-HPV B — R R Y& T HR-HPV ZERR, 5
4K B A0, B AR HR-HPV RS A — 2 22 3, X B 5 AR FIAE %
M R ATAZRN, SECT VRN R Th R R AR T AR A R AN[A) 08 B A R e
oA BRI, “U” B, 25~34 5 L HR-HPV AL e m, v B2 T IXANMFE#R
B Lo MR AL TR R, PEAETE SO, WA S EURAT] HR-HPV 258 XU intal,
HRON 55~64 % ik, 1ZAEHBL HR-HPV R HL i Tl B 7 PR Dy b Al 42 fink 2 6z BT 35 #) I 1) B
K, UNENLAE. WER WA R RGEMZE T, AT T R AE T e e,
DR T 25~34 % Ao tE RS REA E « 481 HPV BETTHERr R, R B 30 00 KUK
Xt 55~64 % ()Lt RIINGE HPV AR, T & kEL HPV RYLH Lotk R
BEATIRIT, FER AT G Sba v, 8 R B e S

HR-HPV J& G/ 5 308 A A F ) B LR IR, R SR8 i s e I8 3% 7T DA 000D o 30
Mk AR . AU St KBRS BV A TV 9 HR-HPV L G KR 25, 15[ A AT 156
— OB, FTREE BV B RE A S, BB R . 4T R A D R R R
SR, RELFEYIRGE EAE, W3R, MR T A, SRS IR, N7 HR-HPV
¥ 5 A RS, Ak, BV I A R S A R B R I A2, X L6 R]
R LA R A AL, BEIRBTE e Thie, BEORTEERRGE ), AIMAFIT HR-HPV &
e, TV 2 e B3 B UGS, AT BRSO A S SO 1 BE LR D, AT
SRR, B > 1 B 24 45 SR b B T URR, Re s B i N 2L SRR 33 4E 1 B 201
(RO BREPE,  RT T R N L Sk TR 8 2 SR e P T R 8L, BRI, AR A I B SR e e e 2 P
Wi HR-HPV e — AN 10, By AT BV TV AMUAT DL B R v, 18
AT RARRAR HR-HPV [REGLSR, wl B 30 B i ot FO SR b 0T L, D B B0 o i 5 S 2
FRIR ALK .



L5 LRTR, AHE TR S AT TR A R R A DT X At HR- HPV IR
Mo SREIR, RN HR-HPV G228 m (10.43%) , H, HPV52. HPV16.
HPV58. HPV51. HPV68 ALjjlf i W HEEGLNEKYLE L, 25~34 Fll 55~64 &k
BURG R e, TV M BV & HR-HPV AL a2 . SR, AR SRR AR RN, R

R TFREEREAR MBI, s U B iR R At 8 A i 225 Hdks .
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