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[ Abstract ] Hand, foot and mouth disease (HFMD) is a widespread infectious disease
mainly affecting children aged five and under. In China, the current epidemic situation of HFMD
remains severe, with a persistently high and increasing incidence rate, causing a substantial disease
burden. A monovalent vaccine against Enterovirus A71 (EV-A71), the most common cause of severe
and fatal HFMD cases, has been available in China since 2016. Although randomized controlled trials
established the vaccine's efficacy among research subjects, this may not reflect the impact under
"real world" conditions in the general population. Therefore, based on a systematic literature search,
this paper comprehensively reviewed and analyzed relevant studies based on real-world data and
collected real-world evidence about the EV-A71 vaccine on the controlling HFMD incidence. It was
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found that the real-world study of the EV-A71 vaccine on HFMD was few; most were limited to a
province or city; there is no study comprehensively considered other important influencing factors
in addition to immunization, such as temperature, relative humidity, the age structure of the
population, gross domestic product, etc. The progress of using real-world data to study the impact of
the EV-A71 vaccine on HFMD reviewed in this study is helpful to have a clear and comprehensive
understanding of the status quo and will provide guidance and reference for future studies to assess

the short-term and long-term effects of EV-A71 vaccine and other vaccines.

[ Key words ] Vaccine; Hand, foot and mouth disease;

Real-world study; Enterovirus A71

Fund program: Beijing Natural Science Foundation (L192014)

=

F 2 H9 (HFMD ) J2& t Z 7P 78 7 8 (EVs) 51
A () LB B WAL Y s , 3 o B2 b A4 A% e i
5, Gy o AR R BOAT R 2, LR R Sy R A
TR HAFEALBE a2 s 92 | 05t S T8 B9
DECEILAT BRI O WLR K A8 KA |
ZHET", I 204F 3K, HEMD 75 24 B 5 %2 & Fik
7, 8 B R P i . 2008 4F 5 A, R EDRE
HFMD 24 A R A N R LR A% Ye i B R 1R ) i A
FIEE WL URE B, A 39 Flik e L U
W HFMD J& 3 E8<S 2 LA T I FZ R 2, 3R
[ 5] & HEMD & UL #9025 178 8 2 W 18 %% B
ATLHI(EV-ATL) FIFT 479 2 A16 74 (CV-A16)
Hh EV-A71 & S8 HFMD 5 5E FAE T i 32 525
JBRYY EV-AT1 5 70% (1) 555 5 61 F1 92% (5T
I A O

HHl, 2R 5 ZOLW I E WA EV-AT1 K36
PE T CHOIN3E Inviragen 23 7] H [ 18 Hb X ] 57 £
FRBEFE AT L B bt s A B 25 BR S 7] 6
FF22 A Wyl A BIRS F AN o ] 5 2 Rl 2 e IS 2 A
YR RGE ), 20154E 12 ), v 6 BB 2 Bl B B
2 W WE ST TR B EV-AT71 BN K6 A 9
B TR E RAR V0T 5 AL B 24 A Wil A B2 w A
RS Y E 25 RS FIE R B EV-AT L RET
Ay FE 2016 4E 1 H F12017 483 A 3™, 2016 4F,
ZIE M AR E A (D By e B R B
b NBE R 6~59 A JLE o Ry ik B AERCR , 5l
M=6 H W L 5E g 2 75 1 4 A, i 1A 8] B
11H.

TEXT 30 000 434 6~35 A i fik e )L 3 #E47 14 T
S RS0 b & B, B R O AR v 1 3 Fhoge ikt
EV-A71 & 4% ff £ HFMD £ § 8% 71 ¥ >90% , %
EV-A71 B T 3 ) HEMD 5155 955 5 30 34 f 3k 5
100%™ . Ho P Ji 2 4F JE S M Bl U7 1) 25 2R W
32 1 AE B Pl AR 2 RN S 2 4F 13 % A R )

FF295% , RAPHF ANE R s BRI S AN RSB & AR
RIGTET T 32 WG LA, A R e
S Z2 101 PREEHLX IR Y B E T EV-AT1BERTE
WFFEXT G2 A R0 (A SE S I 2 Pl AN P2
2 AR AR UEZE A Y 21X G2 EV-AT 1R I A B3
S R HEMD (52 M AT5 SR8 R A, i fF 5 B S e S
HEV-AT71 2 B X HEMD 955 52 i X EV-A71 %%
BRI R F HEMD Bl 45 5 0 1) S5 it 2 A7 J SR}
RS AWPFE AT ST R X EV-AT1 2 B 1E
FLSZRFH HRORE HEMD 5 0 8 AH ST 58 28 i 7R 47 48
AT HD PR 737, SR EV-AT1HE P G 58 32 Fhoxt i
Bij JL# HFMD YA R4 Aok A S i A4 )
W, J 45 PP AG EV-AT71 581 R A3 1 1 2 3
ROR KIS AR SR T SR bR S 2%

T SCHRAG R R 5 T

PL ¢ [Title: (hand AND foot AND mouth) OR
HFMD OR ‘enterovirus 71" OR ‘EV-A71’ OR ‘EV*
71° * Title/Abstract: (vaccine OR vaccination OR
immunization strategy) AND (effectiveness OR
efficacy OR impact) ]~ 2 #UFE PubMed , Web of
Science fil Elsevier Science Direct £ 8% J& H A6 2%
SCCHR 5 LA, - (2 AL 11 +HEMD+ 7 9 75 +
EVT) R [+ ) (BOR+E I+
e ) 17 kg A6 28 A o [ 0 1 (CNKD AT J7 500
Wk S FER RSO, BRI HEE
20224F 3 7 30 H I 2R 1456 F SCHIR, 280 SCHk
A HMIH L , e AN 18 0 STk LRI 1.

= AR L

FI e T 052 SOOI Il EV-AT1 22 B X
HEMD 520 (9 67F 58 35 2250 O 3 R 28 AR I B 1 e 3t
(test-negative design, TND) W B BB IE A A
WA A AT 03T

1. TND 55 (%5 BB « 56T PR 7 IR 55 LA ) el
AHE AT FE A el R 2 I PRAE IR S5 RRAIE 74 BE B
P 1 AT ABIFSE 308 2ok e S M ) 5 6 2 AR 0 A 7



- 312 - rPAEA TR A AR A 2023 4E2 H 4 44 4555 2 ] Chin J Epidemiol, February 2023, Vol. 44, No. 2

[ 1=1 456 ]4—[#@(1 0685, #3884

T mmEoE

n=1 055 }

o | PSRRI E, HEBRASHIDE SCk
Tl1 00758

A\ 4
L™ ) Gimcmsom b, mazs
IR, PERHEUT — SR o
N T T S
S S S
1K)

A

[ =18 ]4—[44110%, B8 ]

B T B R AR R I R B AT
X I 05 A 52 i g SCHR 7 108 v

12 ARG BRSS9 ARSI BE 1 1) R 2 03K
3 0 2L, 7RG ) S 1 B3 VA A ke B [ i
FLR B e TR0 0 o RS LL A T 201 I A % 1 2
Tl LA, DT PFH 928 7 P DR APASCR T 3 10485k
TND # )72 TR L fE ORI . il ad ¢
Hik Im1JB, EV-A7 18 1 76 B SE W ot HEMD 0%
SO (RIS R 3 AT X 6~71 A W4E e s LT
TND 5% , 43 A 71 HEMD 955 1] (5% | FAE ) fr) $2 ol
AR (ER) 2 7 EV-AT1 R A R0R , 5 R R,

FERP 15002 1 B0 ROR I >60% , 2 7 RE B A WK
1 >70%, 58K AR T 0 R 3 5 45 AL, (0 4 A
EV-A71 % 1 A 7T A7 %0 Bl B EV-AT1 2% 4L By 2
HFMD™", WLE&1,

2. S

OG4BT« 8 WU 5% 3 EL B XS L L 43
MrfE EV-AT1 T LT HT S B9 By Be HEMD 29 1)
B TR B B sk AR TR A B 4R, B EV-ATL
CV-A16 F1HAth S Y BH 4G H S5 7E 5 o BE Y A2 1k,
SR xR I BRFNRG 56 A b 25 S 1) i S M R R
B Fh EV-AT1 £ 1 J5 HEMD % 9% 5 FT A AR .
HFMD i R K A0 T 5 00 3 PR AL, 5 EV-AT1 A9 FH
PRI R, k2.

(2)FLH R AT : 3TMFFE 3BT EV-AT1RE 1 42
38 R A R AT i HE AP A 5 HEMD & F8 9 ¢
2, PEAE EV-AT1EE X HFMD &6 B0 o 56 5%
oy 54 O3 e A0 R ) e AR | iz S I R T T
HE XA EV-AT LR B )5 (201648 H 2 20174F
12 A )HFMD &9 %, 45 R WoR, H 2017 4F 1 A il
HFMD 5 b % 9 R A BOMAA , W] 4F %% 9 v 0 30
4-6 H &I FBAT A YE R LR B 178.33/10 77 .

R AN AR B (0 B AR GBI 7 A1

(] ST 1] 1 el —
(RAEFR) A LR EEHILER
Wang *'(2019) 2017 Jenti BRE T A DI, 150028 B A A0CR N 69.8%(95%C1:1.696~90.7%) , 2 FIRE W A 5%
H 83.7%(95%C1:13.1%~84.3%)
Jiang!'*'(2020)  2017-2018  JUPRALEE AKX FORE T ORI, 1 RRE R A AR N 81.4% (95%CT: 19.9%~95.7%) , 2 FIFE B A %Kk

%01 88.3%(95%C1 :67.7%~95.8%)

Li'"'(2019) 2017-2018 IRy

1 K92 1 MR A RCE K 63.1%(95%C1: 13.1%~84.3%) , 2 F B 1 MR RCE Hy 85.4%

(95%CI:53.2%~95.4%)

R2 ARG S HEAS B

WFFEIT ]

AR R ) T IX I ot T
FEKT(2019)  2012-2018 (AR P i L TR 2017 4 A5 548 T 2016 48 Fl 2018 4F 5 2017 4F EV-A71 FAEFGHIL S 1, 1.

2013 4F N [%66.70%, 1. 2015 4 R % 73.68%
XUASEEN(2020)  2013-2018 WIRGAHEM T HaFh EV-AT1 91 5 HEMD AR 019 & 28 00 B TR, 2 A Gt X
B (2020)  2017-2019 JUARABILITH 2017-20194F , EV-AT1 9% 1 R 558 A4E EFH(P<0.01) , EV-A71 T2 F & R BAE T

(P<0.05)

Jiang 2" (2021) 2008-2019 =FH

EV-A71EEH ETHR , HEMD 8 & 95 3 A i B TF (B FAE R AL T FIGH T, 20 98T

1% F10.005% , EV-AT1 EYL fr 5 HEMD $%55F | 8058 FIAE T8 ) 85k 1 35 T I

He!?!(2021)

2010-2019 YLPGEEEET i EV-A71E A _ETTR T , SRE R (9 200080 s 70 S i R 2 45 )5, HEMD 4R245
I 1 AR EV-AT1

B 2(2021)  2015-2019 J"ZRAE =FHT EV-A71 SE B H R 5 , HEMD 4F 35 % 9% 3 T GE R K T 122 A0 7 (*=100.89, P<0.05;

X'=4.61,P<0.05)

HSEarPY(2021)  2016-2019 WIVTA TR EV-A71REH ZHER RBAETFE  EV-AT1 & RO 2016 4F 19 13.34% [ 2 2019 4F (1
0.71%) , FAEWR B 5 HL K 1.26% % 22 0.54%

K >1(2022)
0.74~0.81)

2009-2019 YLIRAEH T EV-AT1EEEERNG  EV-AT1 3 R s L R R 2 R 3 (OR=0.78,95%CI ;

W EV-A71: 518567 A71 8 HEMD : T2 1



PRS2 2023 4E2 A S 44 455 2 ) Chin J Epidemiol, February 2023, Vol. 44, No. 2 - 313 -

T Ay g 507 3 T 2015-2017 4E T [ <5 % )L #
HFMD A5 2R 14 BB , LA IR 20 Hh X I 35 |
EV-A71 % ¥ (98] 18] (2016 4F 8 H ) Ky T il &, K i
FE W) 8] 43 >4 T TR B B (2015 48 1 A % 2016 45
7 7)) M HUE BB (2016 4F 8 A 220174512 H ),
Al T B () P 310 0 B A B, 4220 EV-AT L RE T ]
HREAR 2~5 % LB HEMD &% 3% . Du %R
5 2016-2018 4% M 1 45 X H BE EV-AT1 5 i 82 /b
KW LU DR 53 Sy v RS2 A 2R il X o3BT 2 B
TR X ) HEMD &5 R85, W3,

(3) ZH R 17 : Du 55 B2 [R I 1 e Fh 4,
(] 29 A U0 2 A R B2 4 PR 2%, 405 B ) 47 [l
ARETR 45 St 7 28 1 B b R Y 1A R BCR (e
(P<0.001) , % B 3 M 5l 5, EV-A71 HFMD 5 4]
Bo#k /b o Head 25 F 2 ¥ L Ay (2011-
2015 4F ) HFMD &3, L5 % I EV-AT1 S e Rh
BRI N 150 & A 0 LA B e A 928 45
2 AT SCER AR R G DL AR MR Y X688 1
A (2017-2018 4F )HFMD & 9 R i 4 1 52 25 S 1
M, 255 B 7R, EV-A71 73 HEMD & 9% % Fb 150 {EL
11K 60% , T AiE 55 191 EL FUNAE AR 52% . W4 3.

3. BUEETRATIG o0 BT AL B ) 2 R R e
S o S P ) — AN T IR T YR
FRAEAILEN AR N TR (54 1o 78 rh B b () A [
ARABIATTE XS N =, ABERE A A SRtk

BB CE MR ), 4056 %0k
B L S 5, TP R BRI AT AR 5Y , HTE
B3z W T HEMD I iF 55 b o AN TR BLAR 3R
B2 Bl AR IR A 5T, 5% 3 T A Bh AR E A A
2200 HT AR S B R[] Bl XN T 2R AR AR
FES 2 T KT DA BE IR R AR 35 5 AR I HFMD
FENBE NALHE S AT AR G E 2 28 AR 9% IX.
BN HEMD 14 58 80 12 2880, S AL 176 5 ) 54
AL AL HEMD f LG 2F2 , NI 24T L b R 51 B
PRt AN A PR S AR E X HEMD 11
SR, ESCHR R, & B0 3 0O 9% 3 15 3% 30
1SRN 3 S AN [R] 3 5 (AN [R] 928 v B2 b %
25 e BTy He X HEMD A9 52 i, AF 5% 235 S5 # 2 1
EV-A71 #1435l 4 T HEMD 14 32 i B A BU A
HH, HBEAE P R R 82 5, EV-AT1 HEMD 1 &
B B D L4,

DU A BT AN S AR

EV-A71 8 P b A 04 I PR 8 AF 97 2 7F B
FPREE X AR R AT A, T Tl
E R e LN A QTR e 2 LN R (TN AL TE RGN
IKEAE) B TA T 2 (R B TA T o A TR S5
AR 3 s (A0 5 R R U R 1 A BRI
S5 RZ A, I PRI 6 45 30T N 58 4l FH T LS
Frh EV-AT1 £ 6 HEMD f954 00 o [528GR
Y EV-AT VR H A S0 &3 T 100% 5%

K3 PNRERZH R RET R B

B—fEn B

CEREM)  GERD) UENESE]

FEER

AT (2018) 2012-2017 WIHLARITTHEILNIX 20174F 1-6 H 0~5 % JL# HFMD %55 57 LU 178.33/10 07 , B SAEHER 21 6 1 H 5

FELR AT F /K7
EV-A71 A0 5 2~ 3~Fl 4~ 21 )35 HFMD %95 58 528 1 AH % (P<0.05) , B 1 e

FEAIE?(2021) 2015-2017 F1HE

A AL 2~5 % LFE HFMD %5 5%

Du?(2021) 2016-2018 T~ ZRAT M

55 H b AR A M DXAR L, 3R R 09 DX HFMD & A SRR, S0 LN

EV-AT1 R RGBT 5

Head?'(2020)  2011-2018 PUJI|44 skt

2017-20184F EV-A71 HFMD -} %955 25 LU 2 35 52 TAE AR 60% , HFMD H 4 5 491] LE il

IAEAR 529% s TERE T HERN T 41 H L EV-AT1 HFMD Y &5 52 W22 B ks

HHFMD . T2 FU s EV-AT71 7B G aE A71 1

R4 LRk AR SCHT T B S A T

B WS i)

CeriEl)  vpp)  PPIRA

TBRTTEAG R

Shi*"(2018) 2015-2017 i
BT 2(2019) 2013-2016 LI

FFURSHE EV-AT1EE RS , 2016 ,2017 4F A9 HEMD J5 65053 51 /> 17 179% F122%
B2 EV-AT1 98 SRR A4 5 EV-AT1 HEMD 4 % 9 BOZ Wi /0 5 24928 B AR R fh o (R4 7E

—ANHAXS R YK (75%) I, 5 4F J5 EV-AT1 HEMD #4F & 995 BIOK 5 28 ) 47 R 3 R i it

1 10%

AL (2020) 2015-2017 IR WL BEE EV-AT1EEH RN 3 1 TH, EV-A71 HEMD % 5 2 W] 5 F I 5 45 Fl 2 35 5 80% I,
EV-A71 HEMD B 5CE 1829 1/3

W EV-A71: 5857 A71 8L HEMD : T2 1%



- 314 - FPAERA T AR 2023 4E2 H S 44 4545 2 1] Chin J Epidemiol, February 2023, Vol. 44, No. 2

AT B, 30 AN R B WS BR 3 P A5 v A2 1 7
O, T EV-ATL B AE B SE N ok
HFMD & % 1 52 i J2& 53 21, X 6T EV-AT1
BT FhT RN HEMD [ 45 5 W& 4 52 it HL A & 22

T LA T Y SO 2R 5 R e e, e i3k = B
HI2E T S B DA EV-AT1 R0 HEMD 52
i) A AF 52 58 /0, AR5 9 3 R B T — A Tl s K
TR ARG R FH TND 96 1) % BRI 5% 1563 A R A 748
Sy 8T BRL A A AR 2 AR A A3 AT, I AR AR IE A )
HFMD A5 R 2 (AR E R E ERL W E A
FTAE I 4546 ) PN A 7 Al 25 2 IR 28 A
FH 5 A3 3o ) B [0 e B B AR L4 By o 4 A
SEAETE EV-AT1 8 1 26 FLSE N X HEMD 5200 (1)
RS, AR X B 1 R AR A A HoAtl HEMD 96 FH 5%
AS i R SR e I E RS ARt By E P
WFFEAE ST AR S T —Se i , 3 R 1 e
TBRAEAEMNG 25 R RIFFE A A — R H52 I

PIFERFSEIERT , EV-A71 %5 L7 %F CV-A16 Al
CV-A6 555 JF BB AT 38 LR E . A Sk
il , BAREV-AT1 T CV-A16 A7 16 % 7
JEYY BT B0 HEMD 3 A3 SR /R, (A X EV-A71 1
AN TR J PR R 3 HLAT R A A8 AR AP E R
e AT UL, 4 EV-AT1RE 1 B K B CAE T B
EV-A71 8L 5 | # ) HEMD, Jt H 2 i 2 5 5E 158
T2 B B & AER7 . AE 2012 4F LR, EV-A71 A1
CV-A167&5 | HFMD 9 =221 35 AY 52013 4F )5 , DA
CV-A6 3= 1) Ho Al Jiy 18 5 3 10 5 2 3% [l HFMD
(R 3905 B . 2019 4F T 2020 4F 512 56 % 1 12 i 1)
H L EV-AT1 B B EE AL R 109%0~13% , 4b T8I K
o RXT HEMD [ 955 J5 I 78 i DA 4 B9, 5 4 A
EV-A71 5 1 3580 % 45 [F HEMD 4 5% 0 , 7] GE 248
5 EV-AT1RE i HER A BURAE H

I, FE B A R EV-AT R
JLEE HFMD 14 5 46 1) 5 ) B AR B, H I
AERE BT — D 5w Ao, AR Ao
(R RR A UE I , A58 7 25 T B R Bl i i, ik
YU T 2 W 00 2R 9 A o 8 WA T 45 0 A 5 )
DX, 2565 A BB R U5 1Y) 5 1 P R B0 L 25 5 B R
KB E ST R AR 5T 5 A O N XT
HFMD (4, 76 0 B fili RS 453 M 5 A% 422 Fh
EV-A71 $£ 16 %F EV-A71 fil 9 EV-A71 HFMD 1)
i), LA R B BV -A 71988 1 7 1S o Ao 3% B L2
HFMD & 95 19 52 M, B A HG Je 1 A RO, AT

K EV-AT1EERT R TTRIA HEMD B 458 5 s 10 k27
il PRt S KR

VT 4F Sk, 3% [ HFMD 3 A7 B0 A 4 5 R A8,
HFMD SR 2 B4R = & MEFE R AT g . &
W R T W B AR R X A 1A
INERIE KR 2008-2020 4E 4 [l HFMD & s 58 ,
FHZF(4-7 H )RR ZE(9-10 A )24 K& s g
HFMD £ % 6 B0E 2008-2020 4F (5 H>75%. [HI
FHXT T HFMD 55 & 4F A | B AR & e 0 1, 78
HFMD fIX & 4F 03 B 4K & H 4y, th F HEMD & %%
WA B A/ R EV-AT1 9 H 09 4E ] e o 18
IR EARM, M T HITEV-A7TLERE T AEMA
TREERN ) 2P, AR A B E R e R
H 2016 42 EV-A71 R 1 LT e, #Z2 2019 4R 4R,
K E EV-AT1 B W B B R R AU 22%, £ 4
(1) SR 45 Pl R AR 228K (1%~50%) o EV-AT1 %%
B AR I 400 T 1 3 Fh 2 R TR B 4 0% R ik
Hi X5 2 0 R R A X I R R AR B 22 R
FENEZ—., HETEV-A7I B HIr AREN
6 A% 5% , 3 E HFEMD K HIFET: E 8 N 12~
23 AL, ik, A JE B T 4l 4 6~11 A
W5 12~23 H 1 2~5 B AR IS A 7 77 B0 FVEB B4R
AT R A 2 BTSRRI B R AT RS A
WA R AF I A LB R EV-AT71SE |4 HEMD 19
YEH, A EV-AT1 R e Rp 5 K Hop fh it — 2 4
HEA R
FlzZE  FTA(E 7 TR 2 o
TEEFIAR U SR GRS BT I X
0005 2500 WA R R « B A 5 B GRL  HESOR R
el SCEE 5 12 B SCEE 5 R IR DFT S SRR AR AR
Fe R ST

5 £ X #

[1] B, EF S, S0, 55 7 B el R 155 1 1 BiF 5 1E R[],
RE T K24 AR B 5 B, 2020, 41(6):511-519.
DOI:10.11778/j.jdxb.2020.06.006.

Deng Q, Wang ZC, Wu Q, et al. Research progress of
COVID-19 vaccines[]]. ] Jinan Univ: Nat Sci Med Ed, 2020,
41(6):511-519. DOI:10.11778/j.jdxb.2020.06.006.

[2] LiY, Wang LW, Pang LY, et al. The data fitting and optimal
control of a hand, foot and mouth disease (HFMD) model
with stage structure[]J]. Appl Math Comput, 2016, 276:
61-74.D01:10.1016/j.amc.2015.11.090.

[3] Xing W], Liao QH, Viboud C, et al. Hand, foot, and mouth
disease in China, 2008-12: an epidemiological studyf[]J].
Lancet Infect Dis, 2014, 14(4): 308-318. DOI: 10.1016/
S1473-3099(13)70342-6.

[4] Bian LL, Wang YP, Yao X, et al. Coxsackievirus A6:a new
emerging pathogen causing hand, foot and mouth disease
outbreaks worldwide[]]. Exp Rev Anti Infect Ther, 2015,
13(9):1061-1071. DOI:10.1586/14787210.2015.1058156.

[5] JiH, Fan H, Lu PX, et al. Surveillance for severe hand, foot,



PR AT AR 2023 4E2 A S 44 455 2 ) Chin J Epidemiol, February 2023, Vol. 44, No. 2 . 315

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

and mouth disease from 2009 to 2015 in Jiangsu
province: epidemiology, etiology, and disease burden[]].
BMC Infect Dis, 2019, 19(1): 79. DOI: 10.1186/s12879-
018-3659-7.

FLRRYE, VFE R, B0l N TR F AT A R S
TR FE I R 7). S )~ Ho 92 2 3k )2, 2020, 48(6):82-86.
DO0I:10.13309/j.cnki.pmi.2020.06.015.

Bao L], Xu FM, Liang XY. Epidemiology and progress on
vaccine research for hand-foot-mouth disease in China[]].
Prog Microbiol Immunol, 2020, 48(6): 82-86. DOI: 10.
13309/j.cnki.pmi.2020.06.015.

TN, WG, 2R, A T U ST R R ()],
2 i, 2018, 21(9):1655-1658. DOI: 10.3969/j.issn. 1008-
049X.2018.09.039.

Tong YQ, Hu XZ, Li H, et al. Research progress in HFMD
vaccine[J]. Chin Pharm, 2018, 21(9): 1655-1658. DOI:
10.3969/j.issn.1008-049X.2018.09.039.

Zhu FC, Xu WB, Xia JL, et al. Efficacy, safety, and
immunogenicity of an enterovirus 71 vaccine in China[J].
N Engl ] Med, 2014, 370(9): 818-828. DOI: 10.1056/
NEJMo0a1304923.

Zhu FC, Meng FY, Li JX, et al. Efficacy, safety, and
immunology of an inactivated alum-adjuvant enterovirus
71 wvaccine in children in China: a multicentre,
randomised, double-blind, placebo-controlled, phase 3
trial[J]. Lancet, 2013, 381(9882): 2024-2032. DOLI:
10.1016/S0140-6736(13)61049-1.

Li RC, Liu LD, Mo ZJ, et al. An inactivated enterovirus 71
vaccine in healthy children[]]. N Engl ] Med, 2014, 370(9):
829-837.D0I:10.1056/NEJMoa1303224.

Wei MW, Meng FY, Wang SY, et al. 2-year efficacy,
immunogenicity, and safety of vigoo enterovirus 71
vaccine in healthy Chinese children: a randomized
open-label study[]]. ] Infect Dis, 2017, 215(1):56-63. DOI:
10.1093/infdis/jiw502.

Li JX, Song YF, Wang L, et al. Two- year efficacy and
immunogenicity of Sinovac Enterovirus 71 vaccine
against hand, foot and mouth disease in children[]].
Expert Rev Vaccines, 2016, 15(1):129-137. D01:10.1586/
14760584.2016.1096782.

Liu LD, Mo ZJ], Liang ZL, et al. Immunity and clinical
efficacy of an inactivated enterovirus 71 vaccine in
healthy Chinese children:a report of further observations
[J]. BMC Med, 2015, 13:226. DOI: 10.1186/5s12916-015-
0448-7.

KT, MK, AR K, SR I B TE R B ROCR A
HHRY BT 0], AR AT R 2 2k A, 2020, 41(2):280-283.
DOI:10.3760/cma.j.issn.0254-6450.2020.02.024.

Zhang L, Jin PF, Li JX, et al. Application of test-negative
design in vaccine efficacy evaluation[]]. Chin J Epidemiol,
2020, 41(2): 280-283. DOI: 10.3760/cma. j. issn. 0254-
6450.2020.02.024.

Wang XL, An Z], Huo D, et al. Enterovirus A71 vaccine
effectiveness in preventing enterovirus A71 infection
among medically-attended hand, foot, and mouth disease
cases, Beijing, China[J]. Hum Vaccin Immunother, 2019,
15(5):1183-1190. DOI:10.1080/21645515.2019.1581539.
Jiang LN, Wang ], Zhang C, et al. Effectiveness of
enterovirus A71 vaccine in severe hand, foot, and mouth
disease cases in Guangxi, China[J]. Vaccine, 2020, 38(7):
1804-1809. D0I1:10.1016/j.vaccine.2019.12.025.

Li Y, Zhou YH, Cheng YB, et al. Effectiveness of EV-A71
vaccination in prevention of paediatric hand, foot, and
mouth disease associated with EV-A71 virus infection
requiring hospitalisation in Henan, China, 2017-18: a
test-negative case-control study[J]. Lancet Child Adolesc
Health, 2019, 3(10): 697-704. DOI: 10.1016/S2352-4642
(19)30185-3.

F AR, X EV71 LT L iR ).
[ AR, 2019, 57(16):143-147.

Wang AQ, Liu HY. Evaluation of the effect of type EV71
vaccine for hand, foot and mouth disease[]]. China Mod

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Doctor, 2019, 57(16):143-147.

KIASTEE, LR, 2R IR, 25 2013-20 18 4E MR 7 F A2 F Ui
TR FHAE S EV7 1R R R RCR SFr [)]. o A 2L AR,
2020, 36(3):385-388.D01:10.11847 /zgggws1127276.
Liu GQ, Tan H, Li CH, et al. Incidence of hand, foot and
mouth disease and effect of EV71 vaccine vaccination in
Chenzhou city of Hunan province, 2013-2018[J]. Chin ]
Pub Health, 2020, 36(3):385-388. DOI:10.11847 /zgggws
1127276.

A, WRITRE, 22079, 45 . 2017-2019 4R V11 1T I i
71 RV R TGP RO 5 F R TR A T 24 AT ()] 2 e
0 B 5 2%, 2020, 46(4): 424-426. DO1:10.12183/j.scjpm.
2020.0424.

Chen CL, Chen AQ, Li XY, et al. Epidemiological analysis of
hand, foot, and mouth disease and vaccination level of
inactivated enterovirus 71 vaccine in Jiangmen,
2017-2019[]]. South Chin ] Prev Med, 2020, 46(4):
424-426.D0I1:10.12183/j.scjpm.2020.0424.

Jiang L, Jiang HC, Tian X, et al. Epidemiological
characteristics of hand, foot, and mouth disease in
Yunnan Province, China, 2008-2019[]]. BMC Infect Dis,
2021, 21(1):751.D0OI1:10.1186/s12879-021-06462-4.

He FL, Rui ], Deng ZQ, et al. Surveillance, epidemiology
and impact of EV-A71 vaccination on hand, foot, and
mouth disease in Nanchang, China, 2010-2019[J]. Front
Microbiol, 2021, 12: 811553. DOI: 10.3389/fmicb. 2021.
811553.

HORESE, AR, BRRKEY, 5. 2015-2019 4E = P2 11 F A2 MR I
1192 5 EV71 KIS ST HE RO 0B ()], AR T B2 2%,
2021,48(12):2268-2271, 2285.

Lai HB, Wang ], Chen QL, et al. Incidence of hand, foot and
mouth disease and effect of enterovirus 71 vaccine
vaccination in Yunfu city of Guangdong province,
2015-2019[]]. Mod Prev Med, 2021, 48(12):2268-2271,
2285.

XUSESE, XGERL, 3K K, 4. 2016-2019 4E T 1 5 % M DL R
JLFE T2 R URA TG SRR AE ], b o KA 2 e 5 2
2021, 53(3): 491-497. DOI: 10.19723/j. issn. 1671-167X.
2021.03.009.

Liu LL, Liu ZK, Zhang L, et al. Epidemiological and
etiological characteristics of hand, foot and mouth disease
among children aged 5 years and younger in Ningbo
(2016 to 2019)[]]. ] Peking Univ: Health Sci, 2021, 53(3):
491-497.D0I1:10.19723/j.issn.1671-167X.2021.03.009.
sk, FBA58, TFA4E, . 2009-2019 4F 5 BT T2 LG I
TR IE S EV 71 35 1 3 Fh ROCR 43 Hr ()], BE 2= s Wy B
2022,38(2):117-122. DOI:10.7629 /yxdwfz202202004.
Zhang Y, Gong LQ, Ren YH, et al. Analysis on prevalence
characteristics of HFMD and EV 71 vaccination effect in
Changshu from 2009 to 2019[]]. ] Med Pest Control, 2022,
38(2):117-122. DOI:10.7629 /yxdwf{z202202004.

Ay, T, B, S R IUTTE L X EV7 1R B AL
FWHE ] BT BE 2%, 2018, 45(3):446-448, 461. DOIL:
CNKI:SUN:XDYF.0.2018-03-017.

Dang LX, Wang C, Bao WB, et al. Prevention and control
effect of enterovirus 71 vaccine inoculation on HFMD in
Hongshan District, Wuhan[J]. Mod Prev Med, 2018, 45(3):
446-448,461. DOI:CNKI:SUN:XDYF.0.2018-03-017.

F AU, RKAE, R BT EV71 R X b [ R R X L #
TR T R0 23 5 W) (] W7 s (] 410 43 B )], B A 3 T
A, 2021, 37(9): 1418-1420. DOIL: 10.11847/zgggws
1129426.

Wang XF, Zhu DW, Yuan SS. Impact of enterovirus 71
vaccine vaccination on incidence of hand, foot and mouth
disease among children in China mainland:an interrupted
time series analysis[J]. Chin ] Public Health, 2021, 37(9):
1418-1420.DO0I1:10.11847 /zgggws1129426.

Du ZC, Huang Y, Bloom MS, et al. Assessing the vaccine
effectiveness for hand, foot, and mouth disease in
Guangzhou, China:a time-series analysis[J]. Hum Vaccin
Immunother, 2021, 17(1): 217-223. DOI: 10.1080/
21645515.2020.1763076.



316 rPAEA TR A AR A 2023 4E2 H 4 44 4555 2 ] Chin J Epidemiol, February 2023, Vol. 44, No. 2
[29] Head]JR, Collender PA, Lewnard JA, et al. Early evidence of conditions in Shanghai and Zhejiang province[]]. Fudan
inactivated enterovirus 71 vaccine impact against hand, Univ: ] Med Sci, 2020, 47(4): 513-520. DOI: 10.3969/j.

foot, and mouth disease in a major center of ongoing issn.1672-8467.2020.04.008.
transmission in China, 2011-2018: a longitudinal [34] Hu YM, Zeng G, Chu K, et al. Five-year immunity
surveillance study[]]. Clin Infect Dis, 2020, 71(12): persistence following immunization with inactivated
3088-3095.D01:10.1093/cid/ciz1188. enterovirus 71 type (EV71) vaccine in healthy children:A

[30]  ZEk. BT ARER EVZ1E T LTS R RO A ——L) further observation[J]. Hum Vaccin Immunother, 2018,
J7ZRA8 EV7 LT ECT R B 9 [D]. AR AR AR TR R 14(6):1517-1523. DO1:10.1080/21645515.2018.1442997.
2#,2021.D0I:10.27049/d.cnki.ggldc.2021.000894. [35] Mao QY, Cheng T, Zhu FC, et al. The cross-neutralizing
Li B. Protective effectiveness of the enterovirus 71 activity of enterovirus 71 subgenotype C4 vaccines in
vaccine on enterovirus 71 associated hand, foot and healthy Chinese infants and children[J]. PLoS One, 2013,
mouth disease—a population-based study in Guangdong 8(11):€79599.D0I:10.1371 /journal.pone.0079599.
Province[D]. Guilin: Guilin University of Electronic [36] Zhang HF, An D, Liu W, et al. Analysis of cross-reactive
Technology, 2021. DOI: 10.27049/d. cnki. ggldc. 2021. neutralizing antibodies in human HFMD serum with an
000894. EV71 pseudovirus-based assay[]]. PLoS One, 2014, 9(6):

[31] Shi L, Zhao HY, Wu DY. Modelling and analysis of HFMD €100545. DOI1:10.1371/journal.pone.0100545.
with the effects of vaccination, contaminated environments [37] WEHZUM, YEF . e E R UG R RS T K EV7 1R T
and quarantine in mainland China[]]. Math Biosci Eng, A4 ¥ AE 52 W WF 9% E RS )] P B IR 4, 2022, 22(3):
2018, 16(1):474-500. DOI1:10.3934/mbe. 2019022. 279-283.D0I1:10.13604 /j.cnki.46-1064/r.2022.03.17.

[32] ®ii A, 7"?*)?}(, RRA . T EV71BE W TR 1) ﬂﬁé‘? Tan LM, Shen P. Research progress in pathogen spectrum
JE I Bl ) A AL 5[], Hh AR R e A R Sk A, 2019, of hand, foot, and mouth disease and the potential impact
23(3):253-258.D0I:10.16462 /j.cnki.zhjbkz.2019.03.002. of licensed EV71 vaccines in China[J]. China Trop Med,
Jia SY, Li JX, Zhu FC. A dynamic model of hand foot and 2022, 22(3): 279-283. DOI: 10.13604/j. cnki. 46-1064/
mouth disease in Jiangsu Province based on EV71 r.2022.03.17.
vaccination[]]. Chin ] Dis Control Prev, 2019, 23(3): [38]  TREH, Wk, T, 4. I E EV-A71 58 8 B & 4 APk
253-258. D01:10.16462 /j.cnki.zhjbkz.2019.03.002. W% )], v R 0 B R 4k &, 2016, 6(1):1-5. DOI: 10.16505/

[33] &2 Lih, LM, 5. AN BT 5 BT L A j.2095-0136.2016.01.001.

Eﬁflé T R A SRS B Bl g 2 AR ). A2 L2
[ 2% hi, 2020, 47(4):513-520. DOI:10.3969/j.issn. 1672-
8467.2020.04.008.

Li YX, Wang Y, Wang WB, et al. A dynamic model of hand,
foot and mouth disease under different vaccine coverage

Mao QY, Yao X, Bian LL, et al. Features and challenges on
the research and development of EV-A71 vaccine in China
[J]. Chin ] Viral Dis, 2016, 6(1): 1-5. DOI: 10.16505/
j.2095-0136.2016.01.001.

th

it

‘r‘_% Ib\%j\

(R0 IR DR D& Y )

REZRSHEHBMARZER

B = B AR IR B LR 12N Tr KR
e m ) PAR 3z

ZERRE A8

BRE 2L

BRmE X 0 ft i 44 I e R LR
AR REK 4t T

HFEZER(SLRE.B2HE)
LB ERIA HediRom ) e R Bro W] ik
T PRk (A CIRARAN AR X B T B
B 5 IS J5 I 4 ik FEI0 AR faf 44 faf faf 1) g
EARA: Kk A A A Gibaag T F B M P OH
o BN 257 W T ZEp 3 ZER Mg X
xR x| E X, F 4 ek UL S S
B o 5 fh Py 3R E K &= b/ NS
BT T AN A SRSy i % BITR AR %2
Al HL4 RS Jiti /1N i B RER P Pk A= jrtanc
FE &b B D5 e 7% TR ST T OB T4k
F AR TA&E TR EAN T TRZE I s
2 1 i B R REK ®ong T K "
wER VETFRI VEE 1=K LR LIS JE S TR
REN fir il &0 [iSaCy Eqlkes ik TR TRAER Xy
X AR B XAk XXX J Tk RRA JE Bt



