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A study on the correlation between BV,VVC,and TV infections and cervical HR-HPV infection
YAN Mengke' , YANG Yehuan® » ZHAO Yanxia® s MA Lan® . YANG Yilin'  ZHENG Ruimin’
(1. Chinese Center for Disease Control and Prevention .Beijing 102206 ,China ;2. National Center for
Women and Children’s Health ,Beijing 100081, China)

[ Abstract ] Objective Based on large-scale national cervical cancer screening data,this study aims to explore the association between
common gynecological infections and the risk of HR-HPV infection and its major genotypes (HPV16/52/58) , providing evidence
for cervical cancer prevention. Methods A cross-sectional study design was adopted,including 113 149 women aged 35-64 years who
underwent HR-HPV genotyping tests in 39 districts across 11 provinces in 2021. Multivariate logistic regression was used to
analyze the association between different gynecological infections and HR-HPV infection, and further to analyze the specific
association with HPV16/52/58 types. Results The HR-HPV infection rates among women with bacterial vaginosis, vulvovaginal
candidiasis,and trichomonal vaginitis were 15. 22% ,20. 28% ,and 21. 16 % , respectively, all significantly higher than those among
women without the corresponding infections (9. 88% ,9.91%,9.89%) (X*=124. 889,211. 466,252, 304,all P<C0. 05). Bacterial
vaginosis, vulvovaginal candidiasis, and trichomonal vaginitis were positively associated with HR-HPV infection. After full
adjustment, the adjusted odds ratios (¢OR) and 95% confidence intervals (CI) were 1. 69 (1. 54-1. 84),2. 16 (1. 92-2. 43), and
2.22(1.98-2.50) ,respectively. Type-specific analysis revealed that BV and TV were significantly associated with infections of
HPV16,52,and 58;however, VVC showed significant type-specific association, being significantly associated with HPV52 (aOR =
1.89,95%CI :1.50-2. 39) and HPV58 (aOR =2.94,95%CI :2. 30-3. 77) infections,but not with HPV16 infection (aOR =0. 97,
95%CI:0.68-1.36). Conclusion BV,VVC,and TV are positively correlated with HR-HPV infection,and their effects show type-

specific patterns. In cervical cancer prevention and control, the co-management of lower genital tract infections should be
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emphasized.
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ZWE N, LB Y HR-HPV 4 A8 &8, %
— 70 logistic A A 85 AR 3F = R A BHR P 5 HR-
HPV &Y (1 A 56 P, JF #9234 logistic [] 5 45 A
DL IR 22 R 2 7H 5 O [ Codds ratio, OR) (K IE
J&i UAE 1 Cadjusted odds ratio,aOR) K H: 95% 8 {5
X ] Cconfidence interval, CI), BEHI 1 L4 A =Fh
IARHE Y8 (BV,VVC, TV) B8 2 7E R 1 3
filt b A% TE AR % 55 4 DX 3R LAY 3 FEARARY 2 Al |tk
— B RIERIES SO R . A 40 2848 A ]
VAR Y e 145 B Ol WS dE AT 40 B, DL P <Z0. 05 &

2.1 — R A O FHF1E

ARSI A 113 149 #8252 HR-HPV 43 8K
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Hrp 50~54 SAEISH LR & s, 21,5700,
60~64 2 WA 2H LR A L Ak, S 705100, BF
GRS F Ok { AR AU H X (32, 49%0) 5 B LA DL
(93.70%0) K £, UL R BE F 2 W) v (56. 67 00) A
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Table 1 Demographic characteristics and HR-HPV infection status of the study participants [n( %) ]

1A=y BAB(n=113 149 HPV &% (n=11 395) x* P
()" 26. 375 <20. 001
35~39 19 359(17. 13) 1 .828(9. 44)
40~44 19 459(17.22) 1 883(9.68)
45~49 22 730(20. 11 2 245(9. 88)
50~54 24 378(21.57) 2 521(10. 34)
55~59 18 611(16.47) 1 988(10. 68)
60~ 64 8 485(7.51) 910(10. 72)
b X 404,973 <<0. 001
IR B X 32 458(28.69) 3002(€9. 25)
Fp R i X 8 996(7.95) 1093(12.15)
PG P b [X. 34 932(30. 87) 4 296(12.30)
Rt X 36 763(32.49) 3004(8.17)
[y 90. 429 <20.001
U 105 347(93.70) 10 390(9. 86)
R iR 7 087(6. 30) 948(13. 38)
AL FREEC 9. 444 0.024
INFE R LLTF 24 669(21.89) 2 441(9.90)
B 63 847(56.67) 6 358(9.96)
it 13 663(12.13) 1472(10.77)
KERU T 10 493(9. 31) 1038(9.89)

T AR AR AR R s AR IR BBk 127 B0 RORIFEBE 715 615 SCIRREEfF BBk 477 B,

2.2 AEAMBLERRIEES HR-HPV B ®
FSE iy

TEBEZ AR AF 19 113 126 44 35~64 % Lok
LBV RN 3.64% (n=4 113); VVC Bk

RN 1.60% (n=1810); TV WK HEKN 1. 62%
(n=1829), FRH X* K5 LB A 7] 1 BB g 4R &
T HR-HPV & e 48 22 S, A 40 & 7k B OE
(BV) AN B 38 B 22 T B T 5 (VV.C) K L B T8
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RKOTV) W 4 ¥, H HR-HPV & 4L = (43 9 K
15.22%.20.28% .21. 16 Y0) ¥ B F & T R 5 A0 [ &%
YL (9. 88%.9. 91%.9.89%), 2 7 B A 4 1t

22 Y (X' = 124. 889, 211. 466, 252. 304, P <<
0.05), WLFE 2,

R2 AEAAMBLBEART R HR-HPV BRER [(n( %) ]

Table 2 Comparison of HR-HPV infection status among participants with different gynecological infections [n( %) ]

A i HBAF(n=113 126) HPV @ (n=11 394) x? P
BV 124. 889 <<0. 001
H 4 113(3.64) 626(15.22)
i 109 013(96. 36) 10 768(9. 88)
vVC 211. 466 <<0.001
H 1.810(1.60) 367(20. 28)
X 111 316(98. 40) 11 027(9.91)
TV 252. 304 <20. 001
H 1.829(1.62) 387(21.16)
X 111 297(98. 38) 11 007(9. 89)

2.3 ARM\ARBEERRLE HPV BRERNZE R
o

B RN R BoR AR AR S HR-HPV
RYAFAERIR (R D, R Hl R IR 22 2 A5
RHZHE Logistic MIEH AL —25 73 B . A HFS
FIEE T =~ Logistic MIHA R (R 3), BIAY 1 K AL
TEARAT R 285 AR 2 A IF T AR i 5 X AR o AR 3
BE— AR T R SO R AR

ZHRESMGERER, =M ERERRYS
HR-HPV J8 Y A7 76 i 35 A0 ¢, HLIZ R B 76 K [ 455 78l
R, AERIFITRIEMBIR 1, BV.VVC &

TV ¥ 5 HR-HPV B 3 X 2 & % 1E fH X
(P ¥1<C0.001), H it TV By B 38 B i K (OR =
2.49,95%CI :2.22~2.79) , AEAZIE T4 i 5 1 X A
FJ5 CBERY 2) , 1 3R SCHR 9 800 1 (aOR) AL 1 T B
FESERREIE T WA N H 2 At & 4 3 R AL 3
1, BV.VVC Fl TV 8 iE 5 A L (@OR) 43 51 A
1.69(95% CI: 1. 54 ~1. 84).2. 16 (95% CI : 1. 92 ~
2.43)F1 2. 22(95%CI ;1. 98~2. 50) , 3¢ B 1 & K B 7
ARICHREE b b Sy AR % L Hb X | B B SOk R B 1) 5
Wi, AN R 3 R AR IE R | R AR A A s PG R
Hu X, DL BB R% B y 5 HR-HPV &G S EAH G

®3 AMEREBERS HR-HPV BEXKE XK E EE Logistic B4 47

Table 3 Multivariable logistic regression analysis of the association between common

gynecological infections and the risk of HR-HPV infection

As i FE# 1COR (95 % CI) ] HEH 2[aOR (95%CI) ] R 3[aOR (95 %CI) ]
AR Y
R Y Ref Ref Ref
BV 1.68(1.54,1.84) 1.66(1.52,1.82) 1.69(1.54,1. 84)
Nave 2.36(2.10,2.65) 2.24(1.99,2.53) 2.16(1.92,2.43)
TV 2.49(2.22,2.79) 2.32(2.07.2.60) 2.22(1.98,2.50)
AR ()
35~39 Ref Ref
40~44 1.07(0.996,1.14) 1.06(0.99,1.14)
45~49 1.09(1.02,1.16) 1.09(1.02,1.17)
50~54 1.19(1.11,1. 26) 1.20(1.12,1. 28)
55~59 1.26(1.17,1.35) 1.27(1.19,1.36)
60~64 1.32(1.21,1.44) 1.35(1.24,1.47)
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AR B 1LOR (95 % CI) ] B 2[aOR (95 % CI) ] HR 3[aOR (95 %CI) ]
b X
ARAB X — Ref Ref
rh R b X — 1.35(1.25.1.45) 1.36(1.26.1.46)
TG b X — 1.39(1.32,1.46) 1.39(1.32,1.47)
AR AL X — 0. 89(0. 84,0. 94) 0. 89(0. 85,0. 94)
R
DU — — Ref
DR G - - 1.21(1.12,1. 30D
AR
AN S LR — — Ref
i — - 1.06(1.01,1.12)
m R E T - - 1.12(1.05,1.21)
KE R L — - 1.03(0.95,1.11)

I :aOR ALIEJF LE W CL BAF XN, Rel AZ MR, BEAL 1 RALIEARff PRIE AR 2 A0 0E T 4R % 5 3 X8 o s B8 3 i — B A IE T IRFR S

AR A

2.4 AEPMBEEEE HR-HPV 2589 X B

R4l A IF 5% 1) 0 o0 AT 25 4, HPV52.,16 Fil 58
JE P Lk R YL ) HR-HPV B L B e R 43 51
H2.36% 1. 73%.1.40% . PRtk A BIF 58 H AL 40 A
TR WY BV.VVC Ml TV 5t =Ff HPV &
P EEARUI A RS OCHE . RPER 4 R B, BV
TV 5 =F HPV J& % £ 2R 5] (HPV52/16/58)
BIRIEM &, 2510 VVC 8RB R 54, VVCe
5 HPV52 Bl (aOR=1.89,95%CI : 1. 50~2. 39) &
HPV58 % (aOR =2. 94,95 % CI :2. 30,3. 77) &4 X
B ARG H R A B H S HPV16 JE YL 2 6] £ 75 5E
T2 i A M (@OR =0. 97,95 % CI :0. 68~1. 36)

F4 ARBERESHE HR-HPV # 3|
B RS B logistic MIAS# [«OR (95%CD) ]
Table 4 Logistic regression analysis of the association

between gynecological infections and the risk of specific

HR-HPV type infections [aOR (95%CI) ]

AR R Y HPV52 HPV16 HPV58

BV 1.38(1.15,1.65) 1.52(1.24,1.86) 1.58(1.26,1.98)

vvC 1.89(1.50,2.39) 0.97(0.68,1.36) 2.94(2.30,3.77)

TV 1.41(1.08,1.84) 1.93(1.51,2.47) 1.91(1.43,2.54)

I :aOR HAZIE R A I CT, W BAG X, P AR IE T
AR B IX RO R SO R LR R

31t

B SR 2 5 T A K L M R A R DL S i R
— HEAE L EYS HR-HPV ) #F 2 By % V) M
KM AR AR IR Y RE SRR AR HPV 1 R
B AR 00 1 M FR S A AE T 7E B SR i R B S
R R E DR AR Y L AR g S T — 0 4 [ b
B S0 O A I E O KA AR BRI RS T
FPIORR# IR Y 5 HR-HPV & e KU K e 3= 2 0
S0l 22 ] 1 DGR

. BEHEMREABPE RARBLNKEE

ARWFGE M T AE A RS e B O A N RE
Hr, SR AR R LR ARG R A A AR O
BV .VVC J TV (85 #8535 Ry 3. 64 % 1. 60 %}
1,62 % 3k — &% AR T BE A 56 F B e ik 12 A BE (0 F
FREER (BV.18.8%,VVC:15.9%,TV:5. 5%)"%;
5 [ 3T A XS AE Ee L AR BESE B BV K
A R T b B X (8. 7Y A 2L M M X
(7.24Y)™ ,VVC H TV K R 5 b 50 X A T
(L 7%, 1. 09O, B AR T 22 I b IX (2. 91%,
2.93YON Y TV K H R T EUPG 2019 J 2022 4F 8
35 07 A AR HR A H SR (0. 7290 X R s ]
REVR T A WF o8 %t 42 £ 8h 2 5 5 B 0 A (145 38 £
P B U f R K OF vT RE AL T HAE IR B2 1 3
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DR T JE e Ay R A X A . [ G 25 S T g
55 R[] i X N BRI L 28 5% & R K F L DA £ LU
B B R F B R 7 3 Bz Wibr A G

3.2BV.VVC E TV 5 HR-HPV B 2R &
EM%

AR R ER,BV.VVC & TV =F Wid
FHEL 5 HR-HPV B 7R R B, R IE T4F
B X RO K SRR P SRR N RS . 2
FEEAH BoR . Bk =Fg s 5 HR-HPV J& L
50 A G, LG I B B b A IE ASE A AR b AR R AR
filt, Fe I LR e AE AR KRR B 1 2k 37 F Ak 2 N 1 2
fiE AT RER T AE W 2E LA . X SCR Il B L i
— I 45 5 s BV 5 HR-HPV &g 6,
HAR S & B HR-HPV PR RTE TV B #H K 8
TV b W B 22 % HE NI Z R 45 ] 5
AT —F B LD E =R ARHR G 5 HPV B A7
FEICHE T R [ BF 97 45 R 2 1) i 25 5L AT g5
FENHER U HPV KA BRI 19 K I 7 125 L 12 Wi b
HELL B o8 R 1 S RN A A O, X 7E — E R i L BR
il TSR SE 45 R 22 0 ) B A . (NS TR
SRR AT R I EAT R S, TR U O
Ay 55 R v IR 25 A O B B YA T I 4 [ Uk
Yo, AT AT HR-HPV B 35 28R Y 5, o i A% 5
B 0 R KU

3.3 AEAPAMBE S E HR-HPV B 51 A58

A5 X B B vk P EE AT = b HR-
HPV A% (HPV52, HPV16 #1 HPV58), 34 T =
Pl DL B Rk e 5 R R e XU 22 IR] ) A 5 M DG K
S5 0L WK, 4 B M B E R (BV) R v B E
(TV)¥15 HPV16/52/58 J&& s 1 1F A ¢, 1 1 B B
AR 22 BERE TR (VVCO) 5 HPV RG] G B 2 75 5]
Fr . VVC 5 HPV52/58 1 3% A 6, ok W 2% 31
5 HPVI16 YLy i & OCHK . MBI T A 2SR AE K
& BV LIZLERAT B D | DR ST 2 R M 1 n % B 3
pH FFiE oA E EAAE TV i P B R Y51,
VAR L B A0 B OB 2 A B I FL R L S
pH TR, 301 S8k Y 3 W] v R b R S 1Y B
A ALK W BT E pH T Rk SRS B
BN HPV e KU 38 i & B 39005 A8 & AR A
SR BV A TV AT B 1 48 112 A B

MO AR L R HR-HPV BB 0 &g, i VVC £
T B 22 W B A R 5| RS, T 22 B AR AT
B BIR R R RN, VVC 2 80A W R
R A T G P s Ak A L T AR B R S G R
BAIE pH {H 38 % 4E 35 16 15 % 882 35 1F % K
VVC 51 & (1 Ry B 4 5 Al L Bz #5145 7] g HPVS2 il
58 M f= AR T AL 2, BEfAE0F 58 & B, A Al HR-
HPV 750 8% s 35 (1 B 38 1A 35 7 7F 22 =% . HPV16
Y H B AE pH K P # F HPVS2 e H7, 42
7~ HPV16 (1) Jgk Y 5 Rf 22 47 45 7] A 50 4K i B 3
pH T KA RER B A BT . M VVC BT EuW pH
AR AN WY R AE RS, R RE N 2 DL 5
HPV16 fyRege WU, R R ML A i — 2
4 0 1) BFF 9 R - A 0 2 G A 56 E 5 AR B 5
BT 4 [ R UL 0 A N B 00 AT 0 24 25 R, O AN TR
AR B R T R SE A 22 5 Ak 0 JR) S B B R A v
R MR E HR-HPV A g KRS $2 4 7 AR
J2 T S

S.AMRMBERRE

AW HEA LR ILs L H5e Rk T HA
4 AR SR Y B U O A R A B, B R b )
12 MR, HA B A TR S AR R L B AR TS
S5 R AR AEPE 5 AN AN 18 R ik 22 R R Al A
RUPE R 2 A0 i, 7 KB A BEh R T 10 F
&Y 5 HR-HPV K 3% HR-HPV B 5] Z [a] (1) %
WK Sy T WY S e WL ) K 1) o RS By SR g 1 T R
B RAT I A

AT GEATI A7 AE — 2 S B . 1 56, B O 1 F
FER T I E AR Y 5 HR-HPV &Y 2 J8] (1)
PRROC 3R BB R . U, R IR AL IE T 2 50
TETETR 22 TR (H K R AR U 43 B A7 A s L
RO H AR 2248 i, 55 =, HPV 6 78 A8 [+
b DA ] T e Ak o v 22 R AR B R T A
S S A IR, (H AT RE 51O — R R I S T
B ERANTEAR IR JE [ O 35~64 &, 454 E &
AR L M A T R A

L5 T AR Y T A M R A O A B
KW,BV.VVC I TV 5 HR-HPV & 2 % F
FAOG . 20 T T B 36 s K i PR BB 2 5 HPV16/
52/58 J& Y 35 FH &, A B B G B 22 B RE R S
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