& HT1TH7ce0t

TTOT J9quianoN ‘g anss| / Hif

|

|

|

|

BHE SRR3R IR

20225118 "8 / Issue 2, November 2022

vaxlab.dukekunshan.edu.cn

BEHRZ WA
eUFRIEIEE

Innovation Lab for

‘_‘ Vaccine Delivery Research

iIeeHPVEET R
N E PR = =

BE =mEmomBEmALits DTG, HERELS 445 Ll hE = A NBGETIE, =Sk
=L MR, EA S E R A HPVE SIS SRR E IS, 1B AR, 18129 14% LI HPVIEE
ST ST R, 5 DA AR R AR (NSRS SR IR ELBEVIR Y, 7E20304F STHI00%HI K
BAEL5S RIS R HP VIS B FhEN B E8 B 47, chEH AR S 15X — B8, 2ATT, 8 SR E S hE7E 20304
SHER S IR B AT Z A k. B ATt E B ARHPVE SR 7, BE— AN\ ER SR
EFRREZEE, YR BB S, MERS, BRI, R IR E, T E UINREAT, 1A,
b= SR AT EIALSI R R 2 S T I R R TS oo S EESR, — L3t R PR st 75 AT B 4 2 14
SHETHPVIE 1 S B bt SIS 7 ARARAN R I, BN S AR A 42060, BT I ATABUR N 5 53

ERBHPVEE AR, MUIANRE R, RS

PEHFNARESEENALETEN BT
5, HIE S FRIFSHER TR E 5 AMATT
FERHD , AR5 R D ELRAHER
ETENBRBEAERERP, ATEH
EFRNARIR, A LR B IR FEE Y,

B, REEEBZMHPVEE L, IR
AT EIEN AL T —EX thFiE
HR R EMIE, RAWEEHZEMER
RS M FTE A HEX—32H, DR #EH
HPVZ E EF RSB 1L, R ERXECEE
hE, #EEHHPVZ E HANE R B

n B

EXSFE 1% K H SR E BB

—. RE EMERR B RHPVERR{TRA
FEFM

HENEIERFGETIRE BT AORERK, UARHAKEE
TGS, ZES R E ZKMIBEC2020%F, PELNF10.9HH LR
5, 5.9 L EREIEIE L, L9 SRR HAFET S EEI20%F116% 1
FRBHDAEEXETERFEE E THES, BRESTRELREME
TELEN EFAEE, BEETERN, 775 M20005693.79/1073.1.44/10
7 EFAEI20165#911.37/1073.3.39/105%, BEEWHOXI2030F A HE
T 4/10R R BARERR K AR ENARIZ R, 18X Em iE
—% EFHR, HEHPVRRIFIAR . ERSMARBRRRESEREATL
RERE (HPV) BARAREIEARNERRRRER, LTMBEEM
FERf (95% A L) I RIBMIEIHPVREZY, EFHLIHPV16, 18 i EEME
FERA. TEHE, 84.5%K E MEBHERHI SHPV16. 18RBIARX, RILTA
XAHEGINRAEXREEELBCEER, 255 U T FRARNHPVRER
ZEE; REVZ2NEEERNELELH WENKR”, 81255 U T EIRA
M41-45% FUHAREERIRE,

Q Estimated numbers (incidence and mortality) of cancer of cervix uteri from 2020 to 2040, females, age [0-85+], China[DB/OL]. [https://gco.iarc.fr/tomorrow/en/dataviz/trends?-
mode=cancer&types=0_1&group_populations=0&multiple_populations=0&multiple_cancers=1&sexes=2&cancers=23&populations=160]

e QiuHB, CaoSM, XuRH. Cancer incidence, mortality, and burden in China:a time-trend analysis and comparison with the United States and United Kingdom based on the global
epidemiological data released in 2020[J]. Cancer Commun (Lond), 2021, 41(10):1037-1048. DOI: 10.1002/cac2.12197.

e World Health Organization. A global strategy for elimination of cervical cancer[EB/OL].(2020-03-04) [2020-09-01]. https://www.who.int/activities/a-global-strategy-for-elimina-

tion-of-cervical-cancer.

Q itz BiIFR, B85, UM, 05, BHZE R, TRt REAMZIEERABRALNERS R BRAERNNEERHPVE RIS HHRFITH. BB 55477 2019, 32

(2):103-113.



2 PAEFREHARRTIER | 20225118 F"41

;_. ESEE—M it R M HIEHREE
iE

HPVEEH IS ETEL N T — M e Fps A%, Im R i
3oF0_E/E MR REA, HPVE ST A FL SRR RS R,
BEEERENSEEEES B2 22BN Bal, 23kt
BOMHPVZEERET T iR BAELARMTINE, HHIRE=ZRER
MEIAZRN_MEE. D REENFNNEE . OihE E
HENRTEBERFHPVI6H 18R FEE R, EPEN AN
PR B R FT R £ 3 5 2 AL ) TR 2R R RIHPVEFI L1 2R H Y
TRiF LN B R R IR S 3 R 1 $0£920% 09 55 S STHEE A
FLEREREFC (BENW MR o

IEHERT, (R FIS B AR T B TR R &£, ATD
EIE, R DERARWRAENIZILS LEEMEE, AN
HPVZ BT RS 2 AiEMRNER, BAERBIM AT,
SR RERRA, IEMERE) BEEUS, WEHHFEER
e, SERMBERIP. —EE T B RAERSTIEXHRIIL
RFR LI, T HPVEES-8ENNEE, SRZHPV16H
HPVI8RYRRFZEIE13-195 LM B ERX T 83%, MTE20-24%5 K
PR T 66%, TERETPHPVIZ E5-9F BRI 2, BEET LR A
B | RS R R ZEAE 15-19% TR B L M FR &R 7 51%, TTE
20-24% AR T 31%.

1ttt R BEAARIERBEVEINREA, “PRHR” B EIE B R
LUR BT B IRF, FRE BTG EMERRRC. X— B IF#H—
T ERHPVREE, 55 RERZEZ 8 H N 2 KO ERMHK
tFSEER, EBERELME T X2 2022548, RER EE
MAMBBEHRAERS (JCVI) FR T RS, BII14%5 RIUAT
JLERIHPVRZ E P2 F M2FIBN 17, 155 DU E ABEM3FIEN
231, 2022588 , JCVITERE 7 MEERS, INIBBRE NHEIE
XFFHPVIE EEME R LT, H s — P AR EEMIEFRIN 255
UTELEEES BT HEEFIF, 255 LUERE AR5,
FIEINET 2 5 S AR R E MIRFH3FI ™,

EXEMEFIITTERIMEREBHPVEEANRER
X, ARG EEMERY RIBH A DEARNKSE) L EEES
PSSR, BERI2022F3AE HA DEARNI4 MM EE,
BAH1171 (1960%) ERFHPVEEMNE R B, HFE
AEREBT85%. BT A RANEZ HEMN S TERES THF
By, RE . KERAFIL K. 3% BAFENSITELRR
EFFTEBE @] ;T2EEM_NHPVEESE, F1995F9H
IHEHENRERMETE LR EMEIA/L0BA, AT HE

=9,

SH WX FE ETEEHE
. . (B105%1H)
B 258
: FRARIL

2 "
I

s
"
" -
105 s
10 E
7

0 199 200 208 W0 2006 1 1995 2000 205 2000 2015 "o ¥ EETED

=
-
ESE] HE N
"
s, 3 1. \
“
105, il "
10. A 2
9. 9. o
.

El 2REBIER MK ZEETELFEY

BEPEEANERSEEERESRFHRETE. 10N SHELT
BB, A I REEMBIANMNPFRNE R, X—EE AT FEBANEK
FEUANNRITE, BHIX—E RN 20205, R DERSED T (IEHE
FREA QDA RN E MEDIKRER), EE2K194 1M ERIIEFE20304F
SEIL90-70-90M ER B AT, FF L HBRE s, B : 90% I L ZIE15 % RISEMHPY
BHEEM;T0%MEAZE VLI5S M4 B 2 HEZ RSN S EHE;
90%H#12 BRI AL R EET . PEE N FHFX—2 KA, HE5FIE T
Efr=EIuEr s, SR ERE S TUENEEX TIF. —TEREFENT
TRy RIEBFN R I, B RV R D EARZNHNRETIFR, KESHEN
FIAT R TR 2047TERETF4/107, Hi$1£2021-2100F 8881 E 0 750.975
IR ABHIAE252. 97 FIEE MRS BT T,

=.PEHPVEEERNIVIRSHEE

BRiREEBSMHPVEE~m L (HR), DERBZRERATHN M
BEARADARQBNONMEHENNANEE, UREITHZRQBMAFTEMHIFER
EFEZMEE. BB TR ARENMRIIHPVE & EL T IRRATMER, ERMR
= B IR 15606 2R, BB At X IASh, MEE R B RHPVEEANER R
BN HERETRIOESTE. A RR A BB RARNSEITH M, 2
20305 KR ETERM B BT S EEE A,

B, BR TN B EREEIEMERE, HAMRESBAREARN
HPVEEEINRFMER EHsklls, BHEMEHEZRE LA (M20184FH
341.7TRFIR EFE20205F891227.95 F1R) , BEREHPVZE S A ZFM R
FRIKKT, IE5h, BEEMESERIFRMXE T DEMBE KM,
SMHASHMRFABES AREE, 2018-2020F FEI-45% Ete T 4 R
THEM2159. 74 FRHPVE E, RIHEE TR H92.24%; bR LiEHH
I E i (8.28%.7.37%H14.68%) , A HIAX . B B E MM BLEREAKX

o Lei et al. (2020) HPV Vaccination and the Risk of Invasive Cervical Cancer. N Engl J Med 2020;383:1340-8. DOI: 10.1056/NEJM0al917338
e REEFZRERNMBRE D=, FEMERENRFERENETREF D= AL NEFRSEE RN AFREET RHEIR. FEEFRDARS 2021, 13(2):1-12.

e Okeah BO, Ridyard CH. Factors influencing the cost-effectiveness outcomes of HPV vaccination and screening interventions in low-to-middle-income countries (LMICs): a systematic review.

Applied Health Economics and Health Policy (2020) 18:641-54.

e Drolet M, Bénard E, Pérez N, Brisson M, Ali H, Boily M-C, Baldo V, Brassard P, Brotherton JML, Callander D et al: Population-level impact and herd effects following the introduction of human
papillomavirus vaccination programmes: updated systematic review and meta-analysis. The Lancet 2019, 394(10197):497-509.

e One-dose Human Papillomavirus (HPV) vaccine offers solid protection against cervical cancer [press release]. Geneva, Switzerland: WHO; April 11, 2022. Available at https://www.who.in-
t/news/item/11-04-2022-one-dose-human-papillomavirus-(hpv)-vaccine-offers-solid-protection-against-cervical-cancer.

@ JCVI interim advice on a one-dose schedule for the routine HPV immunisation programme.10 February 2022.Available at https://www.gov.uk/government/publications/sin-
gle-dose-of-hpv-vaccine-jcvi-interim-advice/jcvi-interim-advice-on-a-one-dose-schedule-for-the-routine-hpv-immunisation-programme

@ Independent report: JCVI statement on a one-dose schedule for the routine HPV immunisation programme.Published 5 August 2022.https://www.gov.uk/government/publications/sin-
gle-dose-of-hpv-vaccine-jcvi-concluding-advice/jcvi-statement-on-a-one-dose-schedule-for-the-routine-hpv-immunisation-programme

Q GLOBAL MARKET STUDY HPV.WHO. https://www.who.int/publications/m/item/who-hpv-vaccine-global-market-study-april-2022

@ The effects of the national HPV vaccination programme in England, UK, on cervical cancer and grade 3 cervical intraepithelial neoplasia incidence: a register-based observational study.Falcaro,

Milena et al.The Lancet, Volume 398, Issue 10316, 2084 - 2092
@ suEsRiR: 2 BEmAIERhttp://ghdx healthdata.org/gbd-results-tool

@ Xia C, Xu X, Zhao X, Hu S, Qiao Y, Zhang Y, Hutubessy R, Basu P, Broutet N, Jit M et al: Effectiveness and cost-effectiveness of eliminating cervical cancer through a tailored optimal pathway: a

modeling study. BMC Medicine 2021, 19(1):62.



REHPVEEHT &S INEHERETE

1K (0.06%.0.39%. 0.46%) ®, iITITA R E N B Gz 7Kk Fo H A, X HEFFHPY
B E IR IR ARO-14% LIIEMP RN E 2%, FEE2030F L HI0% L #ZIE
15% Z AiSEA HPVIZ E M B ARERE BT,

HR, BEHPVEEMET S, T AIEMBHPVE EAN BB FIE K
NEERR. TN HBAREEHARBM S, ENRENSHERR
M E B SRR N2IKE, HRISFIHPVEEN 7N MEF10%= TR
=T 100ETAE, BE N ERKBANRBEEMET .. XEBRISFIEE N
18 M396-12987T (£958.56-1925%7T) 7%, BTSN BRI (44.125%
70), e T 2REE BB KR OZEBEALRRMNMEH R (GAVINE =
R R2MEE KM /95185 7T/, BRIV RBIANE B 94.55%7T/5) o

BR, BHERMEEER R KEHPVE E KL T ERIRE, BZith
X “—EER" B TFHPVEEEF TZE R BIRK, BRifXENAREKE
HPVZ 4 7, N R E W 7E R b 5h, MREF~HPVZ E NIFIZRH#E, 7= /8
B, IERABNAMERWHIERT, REAREEFRESURAY . 8
8, HEI-14%5 ZiZHNHE53007 A, 16-45% 1Bl 20 1%1X2.812 N BiE 2020
F128, PERIT#HF R N35005 FIHPVEE®, R HEEIZ5. MR E s
BHZ2HRRE, —LBF SNESIMBINELRE, BEREARHE
Ho

&G, BEHILER IS T R EHER BXAIRT B e R e HF
S EEMRREEX M B EMERNEEER . A VA RERET,
HPVIZ B AR E R R RYEE, LEER L XM EKFMERNARE RS2,
BREBRTFEMEGE, ARNHPVEE T RERRSE, BMEFVHRNE
REEMER 7B A RN EREE, B RIRR 81 BeEs N PR R
FENEELZREINDANZE . HPVEE RN N LB ZEARIER
AREALZEATERESNEEERESHTUE, BERKEENTEERS
R E L) LG S BUTREN 28R E, MR ERTEY. § BiER
FE— M RE mAE RS E TS RAEIEFRIN, OB RBAER—KMEES.

M. (b7 i P A SR B SR BE, e A R EHPVE
HEFhEE

—REfEEM5E0, HIEMZSHHESEER SRR T, EQE
F9-14% IR MG B IEFE, HPVZ E R A IR X 8, TN
FIGEEN, MR EMET . BT R N9-14% LIZIEMHPVEEN T,
X th B RS IR A RN P ERE B KT I8 . 202058 B 1H, K & 56
REMHREEBRNES TERET BRNFRRLENREFEMIE, IS
MR R, FE/E 7 =) 5 R RER S E#t (2 R E 1T e MR i
AT A R ITIN R /5, SIS LI HPVE & T 2R IE T T{F, XLk
T RENEUF 23k Z AR )AL EE S REh REVE R, B BT 2R,
R ENE, REEE A R EHERIENR, B0 1i{E. ZiX
BMFIHRATH R, REREEET SRR, RFES B ETIESR
BEEWREN ARAR AT AMFERRABER ARAZSMEZRAR, HIE
FEME REHN BRI, B A FH#E R EM T FRAZRGHR
B, BEEMERBEFHPVEEN N REILIF,

—REETERRSTHEE, AHIENRERE, R D EARRBHKE
WERAKFHPVE B EMIITE AR 9-145 B9 ME, RENFRF MRS
‘17T R R EEM B R B RE K A 3-55F) , 5 Pl R MR B SR
KAV R 3 RR ST A 57 T A LB AR A1 E s L 7R A& e A B SRS B R
BN o XYL R RS FR IR AR RIS BE , A% B B & 1 Ml D I PR A 53 2 N5 S 571

RIZFHIGARF TN E KL R 5, MBS RIEE, RELLIE
R, IREHTESEE. MRENRES R

= BRI EHEITERES, MRE & EHRIE Aok, ERBS
B FEEEMGIE. MR ITERRE R fERA SR SR ARRSE
BB E QIR R, IR v A, et e bt & A0 = Ll G2 BR A
SRR, BIFRS ARER ERT BRI EESNERIGREMHAR
PSRN E M EERBERE (CINEARKERERITINE S, S
BEEIRRXRATEK, i m R AR, Eff L, 2T 70008
FIUHE, R D4R/ EFREEMR R E(WHO/IARC)INA R HPVES:
RBRENBRETNHNERERT, 2R—LEERMMBEX, NKEMNA
%, B EEZ UHPVESRREMTEA RBIMRER . B0 EE
FXAREXE PRSI, RIREE ST EKEHPVRE B ImRE M
fiets, FARIRIY LIHPVEF R AE A IR RITF N B L R MR e R A AT
17

MERELEMSRAMEPBIZRBIE, BIUSREEZN
#, BREH S AT AN EBRAIE. £ REF ERNFERAR LI, HPV
EEEMEAISEEM N AEMEREMEEETRNEER R, —&
BEMERBHRER, B TNEIEMRLBRFTEN, IMEREZFTR
RIFMXBRE R A thEREEENELS, ELREANERIT
XRE BNFENEELmESIKHFEPRBBXREZLE, L Hi7" #
“Mig”, A SIEFIENE, HE D FHPVZEMNRBHL. 1013
EEEE BT BIRREH M HPVZEE 18§ 792457T/3%, LE A9
1007z, th5h, 75 BB ] AG & L VB B AR E R, BRI &
BRERS, SREFABERE AR M REWEITR12022—2024
FMELN6{ZTATHPVEE REZEM, EPEMBN ER. B/ B0
XK= A /ESE X 4G FiE S8, K= AR R TR EH
3t B IR o R ER T IR I B AU DUR FHE TR R, BI4G T8 A
600 THIHPVZ E IZEMANI. BEEMAP L T ME BB, X
FEHPVIZ H 1EM, BR 0 75 BY KB BIE SR, ERIRFSEEAMNERER
B MAHBEDE, REREEEMNE, BREREEINMEAE N
2019F AR HRERMEZHA6TATMEKERZE, NS ZXER
AHTERSZHAHL10%, BEfEEE—HEMESRRS T1I0MED
5v:)

T RS REE B AR S 6, MR, M52 E MM IRENE X
BE, IRMELES S RHERLE T, RS a0 E R Bt 75
B 7857 RIER E R R H R ER, 51 SR |l M = aE
M, 5 EAARRIEITIF RIE Y, MEHPVEERRE, a5l 75
BEFMEEEIE, FNFEY R MBERNEEEr ik
BETHRENTIREARENE, TORERENESED, (FEH
R EEFER, BERRRY 7, FEg IR EENE, BERRE
RARBEMTER.

ANERASINREHNINER, RRAXWEHNARENEEE.
HPVEEARENERS, LEREMBAABNR LMK, 2ilE
BEZR BN FRIEGEESHINME HRFRHPVEENIRNEH
BE, ERINNREMNEE IR, ReARE AR FREMER, Bh
FHEMEFRETE BT

@ R XBES, FER, RUE, BE, BINAE, HRIE, 25, R85:2018—2020 £FE 945 $ LA BRSE E G EEHE FERENREE 215

@ https://www.unicef.org/supply/documents/human-papilloma-virus-hpv-vaccine-price-data

@ FEERAREERFT(2021). £MHI R E R ER RS https://bio.nifdc.org.cn/pgf/search.do

@ Hu S, Xu X, Zhang Y, Liu Y, Yang C, Wang Y, Wang Y, Yu Y, Hong Y, Zhang X, Bian R, Cao X, Xu L, Zhao F. A nationwide post-marketing survey of knowledge, attitude and practice toward human
papillomavirus vaccine in general population: Implications for vaccine roll-out in mainland China. Vaccine. 2021 Jan 3;39(1):35-44.

@ ZhangY, Wang Y, Liu L, Fan Y, Liu Z, Wang Y, Nie S. Awareness and knowledge about human papillomavirus vaccination and its acceptance in China: a meta-analysis of 58 observational studies.

BMC Public Health. 2016 Mar 3;16:216.

@ WHO International Agency for Research on Cancer.Primary endpoints for prophylactic HPV vaccinetrials: https://www.iarc.who.int/wp-content/uploads/2018/07/Prophylactic_HPV_

VaccineTrials.pdf



Abstract i

‘ ‘ Cervical cancer is the fourth most common cancer in women and the second leading cause of death among women =
with cancer in China between 15 and 44 years of age. Almost all cervical cancer cases are directly associated with
high-risk human papillomavirus (HPV) infection, a widespread virus transmitted through sexual contact. However, it is
preventable and curable if detected early and managed effectively. One of the critical interventions is to vaccinate girls
aged 9-14. In May 2018, the WHO Director-General announced a global call for action to eliminate cervical cancer, under-
scoring the need for a strong political commitment and united efforts to achieve this goal. One of the key pillars is that 90% B
of girls are fully vaccinated with the HPV vaccine before 15 years old by 2030. China responded positively to this strategy
and has set similar goals to fight against cervical cancer.

In China, there are five HPV vaccines available on the market. The five vaccines are highly efficacious in preventing infec-
tion with virus types 16 and 18, accounting for approximately 70% of cervical cancer cases globally. However, none of
them has been introduced into China’s national immunization program (NIP), and the public still needs to pay out of pocket
at a very high cost. Various interventions, including policy initiatives, financial support, and health education, have been
taken to improve cervical cancer screening in China over the past decade. However, the HPV vaccination rate remains very B
low and imbalanced across regions, leading to a high disease burden of cervical cancer and inequitable access to HPV
vaccines. In addition, insufficient manufacturing capacity of vaccines and low incentives for vaccination service providers
are barriers to increasing its coverage. Recently, several cities have piloted to include HPV vaccines in local NIPs, using B
local government funding to provide free HPV vaccines for girls. These pilot programs have achieved positive outcomes
and social impact. To increase the coverage of the HPV vaccine, it is therefore highly recommended to learn from the good
practices of those pilot cities and adopt multiple active measures to optimize immunization and financing strategies, etc., =
for a cervical cancer-free China.
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