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[Abstract ] Objective To evaluate immunogenicity and safety of human papillomavirus (HPV) vaccine in Asia population. Methods
English databases such as PubMed, Embase, Web of Science, Clinical trails and Cochrane Library, and Chinese databases such as
CNKI and Wan Fang Data were searched from their inception to April 2022 for randomized controlled trials (RCTs) about
immunogenicity and safety of HPV vaccine.Using flexible collocation of subject words and free words, the literature were searched
and screened according to inclusion and exclusion criteria. Then quality of the literature finally included was assessed and the data
were extracted. A meta-analysis was conducted to merge the assessments through Review Manager 5.4 and Statal4.0 software.
Results 16 RCTs were included,and 25 485 subjects were involved in these studies. Meta-analysis showed that HPV vaccine had
good immunogenicity:the RR (relative risk) of HPV16 specific serum conversion rate merged effect value was 43.74 (16.51-
115. 85) and that of HPV18 specific serum conversion rate merged effect value was 45.72 (8.78-238.13).1In safety of HPV vaccine,
the risks of local adverse events caused by bivalent HPV vaccine (RR =1.52,95% CI:1.34-1.73) and quadrivalent HPV vaccine
(RR=1.38,95%CI:1.20-1.59) in the experimental group were higher than those in the control group.Also, the risks of systemic
adverse events caused by bivalent HPV vaccine (RR=1.21,95%CI:1.11-1.32) and quadrivalent HPV vaccine (RR=1.13,95%
CI1:0.99-1.30) in the experimental group were higher than those in the control group. Conclusion In these women population who
had been inoculated HPV vaccine, the positive serum antibody conversion rate after inoculation of HPV vaccine for Asian population

is higher than that in those women who hadn’t been inoculated the HPV vaccine, suggesting that inoculation of HPV vaccine can
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improve individual’s specific antibody level. However, the risks of local and systemic safety events caused by HPV vaccines in the

experimental group are higher than those in the control group.suggesting that the safety problem of HPV vaccine should be

emphasized.
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Table 1 Basic characteristics of included RCT studies
Z7% 30k EP SN i NBEARI () £ LA FEAS B GRS AL/ B 21D
Qiao Y L.,2020016] [ 2k 18~145 HPV16/18 3689/3 683
Lim B K,2014017) ok 75 E/g 18~35 HPV16/18 135/136
Konno R,2010018] H 7 otk 20~25 HPV16/18 516/519
Kim Y J,2010019] | o 10~14 HPV16/18 160/161
Kim S C,201152% i [E E/g 15~25 HPV16/18 149/76
Khatun S,2012021] E I A Lk 9~13 HPV16/18 50/17
Bhatla N,2010:%2) E1; S 2 18~35 HPV16/18 176/178
Wu T,201502] i ot 18~25 HPV16/18 1200/400
Ngan H Y,2010024] o [ g 18~35 HPV16/18 150/150
Zhu F,2014 ()2 [ 7 9~17 HPV16/18 374/376
Zhu F,2014(b)[2] i g 26~45 HPV16/18 606/606
Zhu F C,201928) [ otk 9~45 HPV16/18 3026/3 025
Yoshikawa H,2013[27) B i 18~26 HPV6/11/16/18 509/512
Chen W, 20190287 I 2k 20~45 HPV6/11/16/18 1503/1 503
Mikamo H,2019[29] H A Pk 6~26 HPV6/11/16/18 562/562
Li R,201200] [ EERE VA i 9~45 HPV6/11/16/18 302/298
Kang S,2008031] i 5 E/g 9~23 HPV6/11/16/18 117/59
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Fig.2 Assessment of risk bias of included RCT studies
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Table 2 Merge results of specific antibody conversion rate after HPV vaccination

45 JR 8 A E T A SCHR B WHoE AL 43 RR(95%CD) 12
HPV16
i 8 3157 32.08(11.02~93.44) 94%
7 Hr 4 3202 62.47(25.22~154.75) 59%
I 12 6 359 43.74(16.51~115.85) 95%
HPV18
—# 7 2 418 33.53(5.26~213.81) 98%
LU 4 2515 73.87(45.41~120.17) 0%
LA 11 4933 45.72(8.78~238.13) 98 %
HPV6
LN 4 2 437 67.11(41.57~108.32) 0%
HPV11
gy 4 2 454 119.44(49.21~289.92) 28%
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Table 3 Merge results of adverse events after inoculation of bivalent HPV vaccine

C AT H 4 R d b SCHR B LN A3 RROOS%CD Iz
SRR R A
V3] 6 9178 1.20(1.15~1.25) 45%
215 6 9178 1.67(1.42~1.97) 50%
IS 6 9178 2.06(1.88~2.26) 0%
=S 6 9178 1.52(1.34~1.73) 94%
L HEARRE
& 6 8 836 1.10(1.05~1.16) 0%
EN7BERTRIN 6 8 814 0.96(0.82~1.13) 11%
kIR 6 8 814 1.03(0.97~1.11) 1%
JUL P 9 6 8 815 1.63(1.36~1.95) 64%
KAV 6 8 814 1.54(1.24~1.91) 45%
22 4 1777 1.24(0.67~2.32) 16%
e8RS 4 1777 1.27(0.64~2.53) 0%
L 6 8 836 1.21(1.11~1.32) 76%
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Table 4 Merge results of adverse events after inoculation of quadrivalent HPV vaccine
LA H PEHI A SCHR B i RN 4 A RROOS%CD 12
JHERA R A
3] 3 4710 1.28(1.08~1.51) 70%
215 3 4710 1.22(1.05~1.42) 0%
e fik 3 4710 1.80(1.27~2.56) 59%
i 3 14 130 1.50(1.37~1.64) 45%
L HMEARNRFE
% 97 3597 1.05(0.72~1.52) 4%
EN7BERTRN 2 3597 0.94(0.72~1.23) 0%
P31 2 3597 1.11€0.93~1.32) 0%
LINGE.3 ] 2 3597 1.36(0.96~1.91) 23%
KA 6 8 814 1.54(1.24~1.91D 45%
R 4 1777 1.24(0.67~2.32) 46 %
e 4 1777 1.27(0.64~2.53) 0%
=S 9 14 130 1.13€0.99~1.30) 36%
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Fig.3 Funnel plot of publication bias of adverse events after HPV vaccination

3itie

3.1 HPV B & HEmm Ik

W R W, HPV 2 B 45 Fh n] LLA T B HPV
Y A B e e SR O R e 2D # b
2014 4F 10 H .t £ HPV SR E MR Ny 53.4% .
RICUH b Xk 36.4 %6 KPR IX Ry 41.1 %, 75 AN BR
b DX, BT A 1 W T KR K HPV S 98 A B g
PERRRLR Y 2021 ARJRPL T EMMIX E A 44
FAH K HPV 148 A B 5% G 258 12 Fh A % =)

63

T 76 9 3 X, 2R 1k 2019 4F 10 A UA 15 MEE
A X G L H A GBom 3 Z ELdindr E  JEA R
FEZOW HPV BEH N A GBS F R A
B4 A3 AT Sk 7R 6 S Y Ml DX R A M S0 E HPV
T R gUE B HLAE B R AR SR D e &
MO EEZE G, R, R I PR B P HPV 5 B0 A
] 5K A e R R

3.2 HPV B REE 4

B P e DU M HPV %2 18 38 5o 10805 S AL
7= A 5T XF HPV 16,18 45 B E P A L 101 B B 318



TEL M M4k http://mchchina. xjtu. edu. cn

TRV T OB . AE SR IR R O T, N 32 A2 R
(IR AF i P S0 B i T 42 b st ] L SR Ok BR i, HPV L6,
18 {35 HT A BH R 3 76 90 % LA b ik — 25 SR 5 7
Y 1 S T i X L2 K% 7 A W i X700 1k AT ) A 5 —
. Ho i PUAREE BRI TE 90 % DL I, B B AR
YR H P A R S PR PR B Y e R DR
P 2R M XA S A /N o — 00X 3 O [ )
VA HPV 22 18 % 2 5 Meta 43 T 3R W1, DU 4
HPV SR F HPV6/11/16/18 M40 BEAS 1
ek F 6~81, Li 21 @ 3 Meta 20 1 &
B HPV % 1 75 5 3 A 92 i W] o 2 Fh i, HPV g2 i
15 FL A 1 B 1 G e Dk

3.3 HPV B MR &M

FERE T G AT . R A HPV ORE X
T AN L A % 4 I A R R DL B 4 B AE
U s s T B4 B R HPV AR R
LA B 4 B M AE A7 76 BAR AU o 1 HL 2 1 Jm) &6
1 DAET B DA K ik 2 A0 Sk 8 DL . K 28 50 3 A 4
Bk AE KA EREE O B, AR I H X BF 5T 3R B
T SFF FBAE PRI A S5 B 4 o 3 P B R LD (ol i 4
2 X R A 4 S 6 0 A R4 R 43 3l Sl 55.9 %0 Ml
38.7%) ., fE—T Z v BYBIF 5T v R 5 v Al 4
50 B A TR B AL AE B R AR Ay B 76,7 % M
46. 3% I FE Ve 12 Pl 4L 0 R 20 4 B ME AE B &
AR B 39, 4% 36, 9%, AR Rk VI A 36
PSS AT I BF U 3 B 0 T B D A AR 4 B
JRyEB B AN B R A SR v T B AEFRATT A
FE R 2 R FB LA B A B R 2 A SR Y R A W
FXFRRA] ., 7E—TXFF M MM HPV R % 4
P Meta 43 BT 58 th & B, 5 22 B R 40 A0 LE L B2
PEW A kAR TR A 3 T REPE T R L X — 4
RERATH B — B, RATH 2% 5 Hr L,
HPV $£ 1 6 T WM AFEARAE R 3 L 4 B Pk AE
JRURS: o L 82 T 4 P 11 222 4 P Ak 1 T 42 32 KT

3.4 INES

R AFE —E W R R, 5k, £ Fium
HPV 258 1 HH 2 SCRk B, T TP B b, (1
FRAE B A 9 SCHR ¥R A SCY8 A B SCER ¥ R — B
DU A 5 1 — T 7 I 3 DX A9 I 4 0 A v e B L 1 L
#r HPV B iR 56 443 M3 90 %6 il 52 18 3 58 BUE
PRI 75 40, A AE Y XUBS R BE EL IO 47 88 T4

64

EXF T W5 HPV31/33/45/52/58 R4 Pk L 94
BN 90.4 % ~100%" . 53 ATE v I AT Y — 5
TR 28 19 16 PR 1t 90 A, 28 B 52 30 3 2 ol 3 ¥ )5 58 Bk
o S L B R e 90 9 . 3 B LA 8 TV AE I U
TE b2 B ELAT B0 0 1 G i SRR R, B — A
FEP NN AR AR 25 AN AE ] 3 350 5 v 1S
{H Skinner 887 Y BIF 58 OB Z 3K 3 R 26 ~35 %
Fl 36~45 ZAFE A AL, F W] HPV RE 1 X T 19 B M 4
W 2H 4% B B 0098 R WU AR A M2 8000, X R W
ARV I 2 1 32 3 B HPV B2 35 77 DL =24 R
M WIBE RO . 5 AT AR 16 G SCHk >k A oS
AN P i DX, A7 7E X025 5 1 XU

ZE L RTIR AT Meta 43 M7 326 B 76 09 A3 b 2
RSB PE HPV S5 5 1 e B8 i 1 95 1 1) 22 4 Pk T
32 AR T Z A0, N AR AR S R AR B AT TR M
HPV S0 g He fl, B HPV BT 8508 51 & 4 il
A A fEE

(&% k]

[1]Bhatla N, Aoki D.Sharma DN.et al.Cancer of the cervix
uteri: 2021 update[J].Int J Gynaecol Obstet.2021, 155
Suppl 1(Suppl 1) :28-44.

[2]Sung H,Ferlay J,Siegel R L,et al.Global Cancer Statis-
tics 2020: GLOBOCAN Estimates of Incidence and Mor-
tality Worldwide for 36 Cancers in 185 Countries[J].CA
Cancer J Clin,2021,71(3) :209-249.

[3] Ahmad A.Breast Cancer Statistics: Recent Trends[J].
Adv Exp Med Biol,2019,1152.1-7.

[4]Zhao S,Huang L, Basu P,et al.Cervical cancer burden,
status of implementation and challenges of cervical can-
cer screening in Association of Southeast Asian Nations
(ASEAN) countries[J].Cancer Lett.2022,525:22-32.

[5]zur Hausen H.Papillomavirus infections-a major cause of
human cancers[J].Biochim Biophys Acta,1996,1288(2) .
F55-F78.

[6]Bergman H,Buckley B S, Villanueva G,et al.Comparison
of different human papillomavirus (HPV) vaccine types
and dose schedules for prevention of HPV-related
disease in females and males[J ].Cochrane Database Syst
Rev,2019,2019(11) :CD013479.

[7]Gultekin M,Ramirez P T,Broutet N,et al.World Health
Organization call for action to eliminate cervical cancer
globally[J].Int J Gynecol Cancer,2020,30(4):426-427.

[8]Huang L M, Puthanakit T, Cheng-Hsun C, et al. Sus-



%35 G5 1
2024 4F 1 H

B 4a 4 1 AT A
Chinese Journal of Woman and Child Health Research

Vol. 35 No. 1
Jan. 2024

tained Immunogenicity of 2-dose Human Papillomavirus
16/18 ASO4-adjuvanted Vaccine Schedules in Girls Aged
9-14 Years: A Randomized Trial[J].J Infect Dis, 2017,
215(11):1711-1719.

[9]Garland S M, Cheung T H.McNeill S, et al.Safety and
immunogenicity of a 9-valent HPV vaccine in females
12-26 years of age who previously received the quadriva-
lent HPV vaccine[J].Vaccine,2015,33(48) :6855-6864.

[10]Einstein M H,Levin M J,Chatterjee A,et al.Compara-
tive humoral and cellular immunogenicity and safety of
human papillomavirus (HPV)-16/18 AS04-adjuvanted
vaccine and HPV-6/11/16/18 vaccine in healthy
women aged 18-45 years: follow-up through Month 48
in a Phase 111 randomized study[J].Hum Vaccin Immu-
nother,2014,10(12) :3455-3465.

[11]Basu P, Malvi S G, Joshi S, et al.Vaccine efficacy a-
gainst persistent human papillomavirus (HPV) 16/18
infection at 10 years after one,two,and three doses of
quadrivalent HPV vaccine in girls in India:a multicen-
tre, prospective, cohort study[J].Lancet Oncol,2021,22
(11):1518-1529.

[12)Joura E A.Ulied A, Vandermeulen C,et al.Immunoge-
nicity and safety of a nine-valent human papillomavirus
vaccine in women 27-45 years of age compared to
women 16-26 years of age:An open-label phase 3 study
[J].Vaccine,2021,39(20) :2800-2809.

[13]Shing J Z,Hu S, Herrero R, et al.Precancerous cervical
lesions caused by non-vaccine-preventable HPV types
after vaccination with the bivalent ASO4-adjuvanted
HPV vaccine: an analysis of the long-term follow-up
study from the randomised Costa Rica HPV Vaccine
Trial[J].Lancet Oncol,2022,23(7) :940-949.

[14]JHuh W K.Joura E A, Giuliano A R,et al.Final effica-
cy,immunogenicity,and safety analyses of a nine-valent
human papillomavirus vaccine in women aged 16-26
years:a randomised.double-blind trial[J].Lancet,2017,
390(10108) :2143-2159.

[15]Puthanakit T, Huang L M,Chiu C H,et al.Randomized
Open Trial Comparing 2-Dose Regimens of the Human
Papillomavirus 16/18 AS04-Adjuvanted Vaccine in
Girls Aged 9-14 Years Versus a 3-Dose Regimen in
Women Aged 15-25 Years[J].J Infect Dis, 2016, 214
(4):525-536.

[16]Qiao Y L.Wu T.Li R C.et al.Efficacy.Safety.and Im-
munogenicity of an Escherichia coli-Produced Bivalent
Human Papillomavirus Vaccine: An Interim Analysis of

a Randomized Clinical Trial[J].J Natl Cancer Inst,

65

2020,112(2) :145-153.

[17]Lim B K,Ng K Y, Omar J, et al.Immunogenicity and
Safety of the ASO4-adjuvanted Human Papillomavirus-
16/18 Cervical Cancer Vaccine in Malaysian Women
Aged 18-35 years: A Randomized Controlled Trial[J ].
Med J Malaysia,2014,69(1) :2-8.

[18]Konno R. Yoshikawa H, Okutani M, et al.Efficacy of
the human papillomavirus (HPV)-16/18 ASO4-adjuvan-
ted vaccine against cervical intraepithelial neoplasia and
cervical infection in young Japanese women/[J]. Hum
Vaccin Immunother,2014,10(7) :1781-1794.

[19]Kim Y J,Kim K T,Kim J H,et al.Vaccination with a
human papillomavirus (HPV)-16/18 AS04-adjuvanted
cervical cancer vaccine in Korean girls aged 10-14 years
[J].J Korean Med Sci»2010,25(8):1197-1204.

[20]Kim S C.Song Y S.Kim Y T.et al.Human papilloma-
virus 16/18 ASO4-adjuvanted cervical cancer vaccine:
immunogenicity and safety in 15-25 years old healthy
Korean women[J].J Gynecol Oncol,2011,22(2) :67-75.

[21]Khatun S, Akram Hussain S M, Chowdhury S, et al.
Safety and immunogenicity profile of human papilloma-
virus-16/18 AS04 adjuvant cervical cancer vaccine: a
randomized controlled trial in healthy adolescent girls
of Bangladesh[J].Jpn J Clin Oncol,2012,42(1) :36-41.

[22]Bhatla N, Suri V. Basu P, et al. Immunogenicity and
safety of human papillomavirus-16/18 AS04-adjuvanted
cervical cancer vaccine in healthy Indian women[J].J
Obstet Gynaecol Res,2010,36(1):123-132.

[23]Wu T.Hu Y M.LiJ.et al.Immunogenicity and safety of
an E. coli-produced bivalent human papillomavirus
(type 16 and 18) vaccine: A randomized controlled
phase 2 clinical trial[J]. Vaccine, 2015, 33 (32) : 3940-
3946.

[24]Ngan H Y.Cheung A N,Tam K F,et al.Human papillo-
mavirus-16/18 AS04-adjuvanted cervical cancer vac-
cine: immunogenicity and safety in healthy Chinese
women from Hong Kong[J].Hong Kong Med J, 2010,
16(3):171-179.

[25]Zhu F,Li J,Hu Y,.et al.Immunogenicity and safety of
the HPV-16/18 ASO4-adjuvanted vaccine in healthy
Chinese girls and women aged 9 to 45 years[J].Hum
Vaccin Immunother,2014,10(7):1795-1806.

[26]Zhu F C.Hu S Y.Hong Y.et al.Efficacy,immunogeni-
city and safety of the AS04-HPV-16/18 vaccine in Chi-
nese women aged 18-25 years: End-of-study results from
a phase I /Il , randomised, controlled trial[J ].Cancer

Med,2019,8(14) :6195-6211.



TEL M M4k http://mchchina. xjtu. edu. cn

[27]Yoshikawa H, Ebihara K, Tanaka Y, Noda K.Efficacy
of quadrivalent human papillomavirus (types 6, 11,16
and 18) vaccine ( GARDASIL) in Japanese women
aged 18-26 years[J].Cancer Sci»2013,104(4) :465-472.

[28]Chen W,Zhao Y, Xie X,et al.Safety of a quadrivalent
human papillomavirus vaccine in a Phase 3, rando-
mized, double-blind, placebo-controlled clinical trial
among Chinese women during 90 months of follow-up
[J].Vaccine,2019,37(6) :889-897.

[29 ]Mikamo H, Yamagishi Y,Murata S,et al.Efficacy,safe-
ty,and immunogenicity of a quadrivalent HPV vaccine
in Japanese men: A randomized, Phase 3, placebo-con-
trolled study[J].Vaccine.2019.37(12) :1651-1658.

[30]JLi R,Li Y.Radley D,et al.Safety and immunogenicity
of a vaccine targeting human papillomavirus types 6,
11,16 and 18:a randomized, double-blind, placebo-con-
trolled trial in Chinese males and females[J ].Vaccine,
2012,30(28) :4284-4291.

[31]Kang S,Kim K H,Kim Y T,et al.Safety and immuno-
genicity of a vaccine targeting human papillomavirus
types 6,11,16 and 18:a randomized, placebo-controlled
trial in 176 Korean subjects[J].Int J Gynecol Cancer.
2008,18(5):1013-1019.

[32]Villa A, Patton L L, Giuliano A R, et al.Summary of
the evidence on the safety, efficacy, and effectiveness
of human papillomavirus vaccines: Umbrella review of
systematic reviews[J].J Am Dent Assoc,2020,151(4):
245-254.

[33]Drolet M, Bénard E, Pérez N, et al. HPV Vaccination
Impact Study Group.Population-level impact and herd
effects following the introduction of human papilloma-
virus vaccination programmes: updated systematic re-
view and meta-analysis[J].Lancet, 2019, 394 (10197) :
497-509.

[ 34 ]Bruni L,Diaz M, Barrionuevo-Rosas L,et al.Global es-
timates of human papillomavirus vaccination coverage
by region and income level:a pooled analysis[J ].Lancet
Glob Health,2016,4(7) :e453-e463.

[35]De Oliveira L H,Janusz C B.Da Costa M T,et al. HPV
vaccine introduction in America: a decade of progress
and lessons learned[J].Expert Rev Vaccines, 2022, 21
(11):1569-1580.

[36]Zhu K, Tian Y,Dong X.,et al.The cost-effectiveness of
bivalent,quadrivalent,and nine-valent HPV vaccination
in Asia:a systematic review[J].Arch Gynecol Obstet.,

2022,306(1):173-187.

[ 37 ]Munoz N,Manalastas R Jr,Pitisuttithum P,et al.Safety,
immunogenicity, and efficacy of quadrivalent human
papillomavirus (types 6,11, 16,18) recombinant vac-
cine in women aged 24-45 years:a randomised, double-
blind trial[J].Lancet,2009,373(9679):1949-1957.

[38]Sow P S,Watson-Jones D.Kiviat N.et al.Safety and im-
munogenicity of human papillomavirus-16/18 AS04-ad-
juvanted vaccine: a randomized trial in 10-25-year-old
HIV-Seronegative African girls and young women[J].J
Infect Dis,2013,207(11):1753-1763.

[39]Skinner S R,Szarewski A, Romanowski B.et al.Effica-
cy,safety,and immunogenicity of the human papilloma-
virus 16/18 ASO4-adjuvanted vaccine in women older
than 25 years:4-year interim follow-up of the phase 3.,
double-blind, randomised controlled VIVIANE study
[J].Lancet,2014,384(9961) :2213-2227.

[40]Aldakak L,Huber V M,Riihli F,et al.Sex difference in
the immunogenicity of the quadrivalent Human Papillo-
ma Virus vaccine: Systematic review and meta-analysis
[J].Vaccine,2021,39(12) :1680-1686.

[41]Li Y.Zhu P, Wu M.et al.Immunogenicity and safety of
human papillomavirus vaccine coadministered with
other vaccines in individuals aged 9-25 years: A syste-
matic review and meta-analysis[J ]. Vaccine, 2020, 38
(2):119-134.

[42]GlaxoSmithKline Vaccine HPV-007 Study Group, Ro-
manowski B,de Borba PC,et al.Sustained efficacy and
immunogenicity of the human papillomavirus (HPV)-
16/18 ASO4-adjuvanted vaccine: analysis of a rando-
mised placebo-controlled trial up to 6.4 years[J].Lan-
cet,2009,374(9706) :1975-1985.

[43]Garland S M, Pitisuttithum P,Ngan H Y S.et al.Effica-
cy, Immunogenicity, and Safety of a 9-Valent Human
Papillomavirus Vaccine: Subgroup Analysis of Partici-
pants From Asian Countries[J].J Infect Dis,2018,218
(1):95-108.

[44]Ogawa Y. Takei H,Ogawa R, et al.Safety of human
papillomavirus vaccines in healthy young women:a me-
ta-analysis of 24 controlled studies[J].J Pharm Health
Care Sci,2017,3:18.

[45]Lv H,Wang S, Liang Z,et al.Immunogenicity and safe-
ty of the 9-valent human papillomavirus vaccine in Chi-
nese females 9-45 years of age: A phase 3 open-label
study[J].Vaccine,2022,40(23) :3263-3271.

CL TS ]
[ 23 2 B 1) 300 0 5 5 S 2 < A )

66



