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Abstract: Objective: To analyze the infection status of human papillomavirus (HPV) in women after vaccination by
meta-analysis. Methods: The PubMed, Wiley, science direct and web of science databases were searched by computer.
The full-text English literatures published since the establishment of the database were collected with HPV and
vaccination as key words. The literatures that met the inclusion criteria were selected and used RevMan5.3 analysis.
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Results: Nine literatures were included, and the number of researchers was 60570. The results showed that the protective
effect of HPV16/18 and HPV31/33/45/52/58 related 6-month persistent infection in vaccinated women was higher than
that in non vaccinated women, and the protective rate was 95% (RR: 0.05, 95% CI: 0.04 ~ 0.06). The protective effect of
12-month persistent infection related to any type of HPV in the experimental group was higher than that in the control
group, and the protective rate was 96% (RR: 0.04, 95% CI: 0.03 ~ 0.06). The incidence of CIN1+ associated with
HPV16/18 and (or) HPV6/11/16/18 decreased in women after vaccination in a protocol compliant population (PPE) (RR:
0.12, 95% CI: 0.06 ~ 0.22); The incidence rate of CIN2+ was lower than that of non vaccinated population (RR: 0.06,
95% CI: 0.02 ~ 0.18). The incidence of CIN1+ associated with HP\VV16/18 and (or) HPV6/11/16/18 in vaccinated women
was lower than that in non vaccinated people in the modified intention to analyze population (mITT) (RR: 0.15, 95% CI:
0.07 ~ 0.31). The incidence rate of CIN2+ was lower than that of non vaccinated population (RR: 0.11, 95% CI: 0.04 ~
0.34). The incidence of HPV6/11/16/18/31/33/45/52/58 related cervical lesions was lower than that of the control group,
and the final combined effect value was RR = 0.02 (95% CI. 0.01 ~ 0.04). The incidence rate of
hpv6/11/16/18/31/33/45/52/58 related vaginal and vulvar diseases of any grade and high grade was lower than that of the
control group, and the final combined effect value was RR=0.06 (95% CI. 0.03 ~ 0.10). Conclusion: The protective
effect of HPV vaccine against persistent HPV infection in women is higher, and the incidence rate of related cervical,
vaginal and vulvar diseases is lower. Bivalent, tetravalent and ninvalent vaccines all show long-term protection.
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Risk Ratio
M-H, Fixed, 95% CI

1.3.1 5HPV16/18fa%

Cosete 2016 & 1858 67 1786  4.3%  0.09 [0.04, 0.20]

Qlag 2020 1 3240 45 3245 28% 0.02[0.00,0.18] +¥———
Zhy 2019 z 2483 63 2402 38 003[0.01,0.13] +————
Subtotal (95% CI) 7581 7524 11.0%  0.05 [0.03, 0.10] -l
Total events k] 175

Heterogenetty: ChiE = 2.65, df = 2 (P = 0.27); P = 24%

Test for overall effect: Z = 8.73 (P < 0.00001}
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Angelaz018 2z 2010 414 2028 25.8%  0.05 [0.04, 0.08] —=
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Warnerz{17 41 5941 946 5955 59.1X  0.04 [0.03, 0.08] L 3
Subtotal (95% CI) 8687 8723 89.0%  0.05 [0.04, 0.06]

Total events &6 1427

Heterogeneity: ChE = .62, df = 2 (P = 0.73); P = 0%

Test for overall effect: Z = 24.56 {P < 0.00001}

Total (95% CI) 16268 16247 100.0%  0.05 [0.04, 0.06] <
Total events 75 1602

Heterogenetty: ChE = 3.50, df = 5 (P = 0.62); F = 0% b1 o' ; n 00

Test for overall effect: Z = 26.07 {P < 0.00001}
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Test for overall effect: Z = 17.83 (P < 0.00001)
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 PPEAE
Cosete 2016 z 1852 12 1618 12.6% 0.16 [0.04, 0.73] —_—
welz019 0 1272 14 1243 15.3% 003 [0.00,058] +———
Zhu 2019 1 2523 15 2534 1568 007 [0.01,051] +4—F—
Subtotal (95% CI) 5647 5595 43.5% 0.08 [0.03, 0.25] —~all-—
Total events 3 41
Heterogenehy: ChE = 1.22, df = 2 (P = 0.54); F = DX
Test for overall effect: Z = 4.47 (P < 0.00001)
1.1.2 mITTAR
Cosette 2016 4 2003 16 1068 16.8%  0.25 [0.08, 0.73] e —
wel2018 2 1481 21 1440 220X 0.09 [0.02, 0.40] —_—
Zhu 2019 z 2567 17 2587 17.6% 0.12 [0.03, 0.51] I —
Subtotal (95% CI) 6031 5995 56.5%  0.15 [0.07, 0.31] -
Total events 54
Heterogenetty: ChE = 1,34, df 2P =052} F=0%
Test for overall effect: Z = 5.07 (P < 0.00001}
Total (95% CI) 11678 11590 100.0%  0.12 [0.06, 0.22] -
Totl events 11 85
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Test for subgroup differences: ChE = .71, df = 1 {P = 040}, F = (X
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Experimental Control Risk Ratio Risk Ratio
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1.2.1 PPEAEE
Carolina 2020 0 1913 34 2233 37.9% 0.02[0.00,0.26] +®#———
Cosette 2016 1 1852 & 1B1B 7.2%  0.16 [0.02, 1.34] —
wel2018 0 1272 7 1243 50X 0.07[0.00,1.14] ¢+
Zhu 2019 1 2523 B 2534 95X 0.13 [0.02, 1.00]
Subtotal (95% CI) 7560 7828 63.6%  0.06 [0.02, 0.18] —eatii—
Tomml events F4 55
Heterogenehty: ChE = 2.26, df = 3 (P = 0.52); F = 0X
Test for overall effect: Z = 4.77 (P < 0.00001)
1.2.2 mITTAR
Cosettie 2016 z 2003 5 1866 10.8¥ 0.22 [0.05, 1.01] e
welz019 0 1461 12 1440 15.0% 004 [0.00, 067 +————
Zhu 2019 1 2567 9 2587 10.7% 0.11[00L, 088 ——=—"—"
Subtotal (95% CI) 6031 5995 36.4% 0.11 [0.04, 0.34] el
Total events 3 0
Heterogenehty: Chi = 1.24, df = 2 (P = 0.54}; F = )X
Test for overall effect: Z = 3.85 P = 0.0001)
Total (95% CI) 13591 13823 100.0% 0.08 [0.03, 0.17] -~
Total events 5 B5
Heterogenehty: ChE = 3.95, df = & (P = 0.6B); F = 0X b o1 051 i 1b 1005

Test for overall effect: Z = §.22 (P < 0.00001)

Test for subgroup differences: ChiE = .71, df = 1 {P = .40), F = X
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P<0.05, ZRFEA G E L. A5, ZEmd
AT AT &5 2% 1) 5 S0 008 R AR T X 2, RR=0.02
(95% CI = 0.01~0.04) , P<0.01. JEHAmSR =

Experimental Control

Study or Subgroup Events Total Events

Risk Ratio
Total Weight M-H, Fixed, 95% CI

R KRS T R4, RR=0.03 (95% CI =
0.01~0.07) , P<0.01. VMWK 5.

Risk Ratio
M-H, Fixed, 95% CI

1.5.1 EASRMNETER

Angela201B 1 09 49 2018 E.1X
Anna2019 4 4220 315 5756 445X
Garland2018 0 738 7737 13X
Warner2(17 2 5049 110 59543 1B.3X
Subtotal (95% CI) 12925 14454 72.2%
Total events 7 461

Heterogenehty: ChE = (.79, df = 3 (P = 0.B5) F = 0X
Test for overall effect: Z = 10.75 (P < 0.00001}

1.5.2 BFANSHER

002 [0.00,0.15] +————
0.02 [0.01, 0.05] +EB—

0.07 [0.00, 1.14] +
0.02 [0.00, 0.07] +—=——
0.02 [0.01, 0.04] e

Angela201B 1 2009 11 2018 1.8% 0.08 [0.01, 0.71]

Anna218 2 4229 141 5756 19.9% 0.02 [0.00, 0.08] +—=——
Garland2018 0 738 1 737  0.3%  0.33[0.01, B.1§]

Warner2(17 1 5549 35 5843 58X 003I000,0.21] &———
Subtotal (95% CI) 12925 14454 27.8%  0.03 [0.01, 0.07] —eutii—

Total events 4 1BB

Heterogeneity: ChE = 3.70, df = 3 (P = (.20); F = 21X

Test for overall effect: Z = 7.30 (P < 0.00001)

Total (95% CI) 25850 28908 100.0%  0.02 [0.01, 0.04] -

Total events 11 669

Heterogenelty: ChE = 5.68, df = 7 (P = 0.58); F = 0X 'iJ o1 011 ; 15 100’

Test for overall effect: Z = 13.05 {P < 0.00001)
Test for subgroup differences: ChE = .50, df = 1 {P = 0.4B}, F = X

Favours [experimental] Favours [control]
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3.3.6 5 HPV6/11/16/18/31/33/45/52/58 RIAHE
[ BR & K S BH IR

PN 4 %% RCT [8-11]0 7T, 3L 30928 4452+, K
U O A SRR LN S T o S5 R BOR ST 2 1A T S
JFETE (P=0.58, 1°=0%), % FH [ & RN AL meta 7347
PEHH 5 HPV6/11/16/18/31/33/45/52/58 T AH % [t [ ik
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1 25 3 278 RR=0.06 (95% CI = 0.03~0.10), Z=10.55,

P<0.05, ZRBEARIEE L. {EH M+, A

A An] &5 % 1) B T8 S A1 B o e ZE AT X R

RR=0.06 (95% Cl =0.03~0.10) , P<0.01. Jmj4lmss

25110 93 T8 K A B 9 R Z AR T BB 41, RR=0.06
(95% CI = 0.02~0.19) , P<0.01. ¥l 6.

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.6.1 {E{ISERAYFAE R MR
Angela2018 1 2028 16 2051 58X Q06[0.01, 048] 44—
Anna2(18 o 4320 218 SH27 &7.3X  0.06 [0.03, 0.11] ——
Warner217 1 &009 1B 6012 &5% 006[0.01,042] ¢4&—F—F7——
Subtotal (95% Cl) 12357 13890 79.6% 0.06 [0.03, 0.10] 4"‘
Total events 11 252
Heterogenelty: ChE = 0.01, df = 2 (P = 0.00); F = 0X
Test for overall effect: Z = 0.34 (P < 0.00001}
1.6.2 BEFHAMRE R AR
Angela2018 0 2028 2 51 0.9%  0.20 [0.01, 4.21] +
Annaz19 0 4320 29 SB27 91X 002[000,037] &————————
Garland 2018 2 731 25 728 91X 0.08 [0.02, 0.34] I —
Warnerz(17 0 &009 3 &012 1.3% 0.14[0.01,2.77] ¢
Subtotal (95% ClI) 13088 14619 20.4% 0.06 [0.02, 0.19] -*—
Total events 2 50
Heterogeneity: ChE = 1.45, df = 3 (P = 0.60); F = 0X
Test for overall effect: Z = 4.91 (P < 0.00001)
Total (95% CI) 25445 28509 100.0% 0.06 [0.03, 0.10] ’
Total events 13 311
Heterogenetty: ChE = 1.65, df = & (P = 0.95); F = 0X 'b o1 011 i 1'1.‘ 100=

Test for overall effect: Z = 10.55 (P < 0.00001)
Test for subgroup differences: ChE = 0.04, df = 1 (P = 0.85), B = 0%

Favours [experimentall] Favours [control]
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ANFUEBR A SO, AT, EH. .
AR K B T8 2 /0 75 FeiE B AT R (7], Hoh s S
H A ER HPV A5 IE ) 80% L _E[18, 19], Tl 14 HPV
P2 1 AT AT S AH O 1) s e B HPY By, i E H
AT E 77 R B = T P T O A B DU AR
AL EET[20], N FLKIRT0 B892 1 ) s P s,
Ptk R AF[21-23], H=FS @RS BOIREA . 28k
% T Bt AL A58 2 B P %8 T I B0 A (R 4 8 B N B X
HPV REEPE IR G AIAH DS FR R I 1 s R S IR
PEFIZ A, RO R BAR T AR P AH#F[24-26]. 7
Gb, HPV 9% T AN 2o M BA BT I 2 3, 03
B A BV R AR A 58 AR RN[16],  HLAZ A0 9% v v] %
B MR R, X B AR R A SRy E I [27].

HPV Ja 77 P52 e 45 4 T I RS i B [28) 1 Tl
PEIZE E R AN A T AN S -5 8 2094 4 4 3Kk BBl Pl
WL 1160 J5 01 & i £ 5 [29], 1R DA H 40K HPV
FHOG CIN2HVE PPN T PR 92 1 1 S ZEHR HR[30) AHIT
FIINT 9 R ELFE AR Ao B R T 1 HPV 1
IR TT, 45 R R M JE (E PPE ABEXF HPV #H
K] CIN2+{#$EF RR=0.06, 95% Cl: 0.02~0.18,
p<0.0L, BT 14 38 v 0t 56 i A FR 42 P 1) Lo PR AR B 3800
N 94%. HPV &Y 12 4~ A 1 RR=0.04, 95% Cl:
0.03~0.06, p<0.01, RPFIRH 14 odf Lotk HPV R4
YR STk 96%. HAHE 74N N\ SCHkFE i i 8]
PR 6.38 4F, FKBEVIATIA 1147, JEARH TR
KIAGRY 27 55 A B BR 2 iR O TR B T 9% 5
5 HPV F155H) CIN+KIE 14 FFIR5 1E[31].

AW FRA—ERRRYE. (1) TR 54
PR W TE R B T 1 % T P B R
71, AT 5 AN A T A AR AR [32, 33], HT
BRI IR R Fa b AN, B N R 5
FEE: )ik = 2 PEfabR. NN SCHRG B
Ja A RFAE R Tabr AN, ToiEREAT 041 53 b 92 1
ZAaVE, (AW TR BRI S A L0 R
RARERNR N, AHRE 52 RAF, LA e 25
E[22, 34T, Q)IASCHRH A 3 K RCT B Fuxf e 2H v 5
T U HPV 7, TR FIEER Wi @) LtfA 30
DR ST, MU R 7 SERR SR, TTEE
TEAEAS B 5 BIR 2 w35 (ELASHIF 7T 40 N SCHIR R 5
B, KZNEERZ OB BOUE IR, AR
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