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Epidemiological characteristics and change in pathogens of hand-foot-and-

mouth disease in hospitalized children after EV71 vaccination
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Infectious Diseases; 2. Department of Digestive Diseases, Children’s Hospital of Nanjing
Medical University, Nanjing 210008, China)

[Abstract] Objective To understand the effect of EV71 vaccination on the epidemiology and pathogen of hand-
foot-and-mouth disease (HFMD), and provide scientific basis for the prevention and treatment of HFMD. Methods

Data of children with HFMD in a hospital from 2014 to 2018 were collected, SPSS 18. 0 software was used to ana-
lyze the data, epidemiological characteristics and change in pathogens of HFMD in hospitalized children before and
after EV71 vaccination were compared. Results A total of 7 099 children with HFMD were admitted in the hospi-
tal, including 6 339 cases of common type and 1 570 cases of severe type, compared with children before EV71 vac-
cination, the number of hospitalized children with HFMD after vaccination decreased, proportion of severe cases
decreased (y* =56.27, P<C0.001). Incidence of HFMD in boys was higher than girls, onset age was still domina-
ted by infants under 5 years old, but the number of severe cases in each age group all decreased; there were two
onset peaks in the whole year, which was May-July and September-November respectively; common cases were
mainly EV71/CoxA16 infection, while severe cases were mainly EV71 infection. Conclusion The dominant patho-
gen of HFMD changes significantly after EV71 vaccination, and proportion of severe cases decrease significantly,
EV71 vaccine is worth to be popularized and applied. In order to provide a more powerful basis for the prevention

and treatment of HFMD, it is necessary to further develop the typing detection of non-EV71/CoxA16 enteroviruse.
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Table 1 Gender distribution of hospitalized children with HFMD before and after EV71 vaccination
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Figure 2 Age distribution of hospitalized children with HFMD, 2014 — 2018
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Figure 3  Onset time distribution of hospitalized children
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Table 3 Onset time distribution of hospitalized children

with HFMD before and after EV71 vaccination
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Table 5 Comparison of proportion of hospitalized children with severe HFMD at different ages before and after EV71 vaccination
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Table 6 Pathogenic detection results of children with common HFMD before and after EV71 vaccination
o v PTEE Coudiils EV71 Ho 1 i 5 2
A AR RRAE ) MG KR COO BEME KOO BB REROD
& ST 4173 3103 74.36 721 23.24 1087 35.03 1295 41.73
2014 4F 1598 1136 71. 09 454 39.96 327 28.79 355 31.25
2015 4F 1372 1057 77. 04 175 16. 56 361 34.15 521 49.29
2016 4 1203 910 75. 64 92 10. 11 399 43.85 419 46. 04
BEEME 2 166 1 688 77.93 94 5.57 173 10. 25 1421 84.18
2017 4§ 1005 736 73.23 65 8. 83 106 14. 40 565 76.77
2018 4F 1161 952 82. 00 29 3. 05 67 7.04 856 89. 91
&it 6 339 4791 75.58 815 17.01 1260 26.30 2716 56. 69
F 7 EV71 BT A EE TR TR H0 R L S R ) 2
Table 7 Pathogenic detection results of children with severe HFMD before and after EV71 vaccination
o v PITEE Loxh1e EV71 o 1 i 5 25
i ERC MEAE o, MEBE RhRCD FEmE KR BB RO
95 B RERET 1220 888 72.79 93 10. 47 714 80. 41 81 9.12
2014 4 537 399 74.30 75 18. 80 282 70. 68 42 10. 52
2015 4F 347 247 71.18 6 2.43 227 91. 90 14 5.67
2016 4F 336 242 72.02 12 4.96 205 84.71 25 10. 33
TS 350 246 70. 29 7 2.85 205 83.33 34 13.82
2017 4 211 148 70. 14 4 2.70 121 81.76 23 15. 54
2018 4F 139 98 70.50 3 3.06 84 85. 71 11 11.23
&it 1570 1134 72.23 100 8.82 919 81. 04 115 10. 14
3k 051 50 A T U /0 o G L 1~ L 9 B 2D o g R
3 itig o S T L S A S TR R A B

EV71 58 RE BifE b vh B A R 0F & B 4Bkt
T A BT R R H W ME — BT DL R B
EV71 B®IF R AR MENS ., REEH THERN
6 N H~5 % LRGP Y R 2 KU Hha B 1 A4~
H. 2016 4 FARAE IR R4 4 B BT, 2016 4F 11 A
A 5T R Z R0k 3Rl S B T e EVT71 R 9%
Wi BEASCHAMWAEZ, FAE A EV71 85 5
REHTA R4 = R R i LB BOR B 2, el
Xt T T U AT R B SR B A R

AT L5 R R L PE W R R TR 1 1 B AR
LSRR VL 5 2 LEF B4 Lk F . 5 8k Em
94.26% , Hrh 1~3 5 4B o5 E B s o (HLE 2 B

SBOLAF e 73 A K R EL B 22 52 LA gt 22 i . /b
AR 2 LI I A . AT RE 5 A R R LA IR
FEARTY Y 1 ~2 B4 5K AT 5 BOAF % 23 A 1l 22
SRR BB T A PR . SR
Vi 5 T O RO e B L G H At
G R B T RE R A S R A S S AT
A A WA B & B AR SE S B i Sl A i [A]
HRA K, WAl fE SHEA /A K A fr it — 2 0
FE o FEAEH B R B 2 5

TR U G AR A A0 A7 B e Y LR Y 3
P AR & S A I 2 XU 3 A R R I TE 5
7HGEREE) R e AE o—11 7 Bk,
ARWFFTEE RS HARSF o BRI RO X 2 UL T 1y T 3



A [ RG24 7 2020 4E 6 45 19 %5 6 ] Chin J Infect Control Vol 19 No 6 Jun 2020 « 551

X, 5 by — 26 Hi X DL AR X 22 WA TR] S T R
el R RN N R P IR /B = TS B (A S
S, 8 A R S B R R B OE {2
B A 7R 2 L s R AR R T B B K — K
fE R R R . AT & B L 2 ol e 1 S 3K A R A8 2K
FEARBRAS | $2 755 1y 308 g 1 SRR e 12 52 A A (R 52 ) L 8
P FEFPIFARECE LIRS . (B M TG T2 10
g FE Bt i8 LIS 1] 73 A 48 ) 22 5 B G it 20 8 L 4%
PV T 1—4 F 0y 19 95 B B0k 80 28 4 A i i i
K. 5—06 3 153 1 9 191) 30 ) ol 45 43 b o i ) . O
i AT RE S AR AN T AT B AR AR AR AL HOAE G
WATHMREE R 56 A mssa X,

RN BIAE 1 ~3 & F W B K E, 5
TRBP SRS R — 3. R AT RE 5 B2 AR
o PiE 1 KA O AR LB 58 R G0 0 A L HIEHL
JI8 5 B IR B A L R R G B M A T
¥R R ARG AT REYE T R, EVT71 % Y 4 AP
J& o FERE S 8O0 S v b AR /N S A L B
i FIT 7 BB AT L 5 e b e B T LB 25 S A SR o
RS R T g AR TR RE s B b ) AR
B 1~3 % 40 LB AR FAE Sk 01 b AT 5 AR Y Ee 4o 2
AN /INAE IR ZH LB AT AR S T R 151 9 B 455 1) T RN

T 9 T8 A 6] 4y 3 S 34T 09 9 55 R OF A
FATFE  ABIFSE S 42 P 7 3 AL 1) 2014
LK AR K CoxAl16, Hik MIE EV71/CoxAl16
J 18 93 5 5 2015 AR AR 30 AR Ry AE EV71/CoxAl16
f i 7 . F U EV71, 2016 4548 #9 JR iR Sy 3k
EV71/CoxA16 Jif ik # M1 EV71., %505 8 )5 10
P JE AR 2 EV71/CoxAl6 Jiz 9 # . EV71 9
TR LG A T B 5 AR G 4 R — 3
EV71 iRt M e L TN FERRZ —, &
i 9 191 4099 S AR I AT LA EV71 956 B o 8 L 3 R
B JE JC 25 57 3878 EV71 05 375 2 51 B i 4 1Y 32 %2
o JEL AR TR EV 71 5 B R UL AT 2 B 45 1 A

ABIEFE 7 AT B R L o 2 1 4 A b S e
103k 24. 08 %  (H H 1B R0 2 3 L 4R R & i PR
R A NG E s I 25 77 A AR A e . 3 3 4 e
BARAFAS NG 5 o o AB TR 8 B0 92 ot e SEL BT D
TERAR T 3% . R EVT71 B 35 58 1 0l 1065
90% LA It EV71 511 F 2 11, % B AEF 2 1
WP A8 80 £ 4 . K EV71 9 8 5%
B A AR LB AR B R E T, T AR A
SRR 95 R 191 B30 BT 1 B o (LR T B8R T AN
K, 5% AU EVT71 B A R B %

CoxA16 Fl1dE EV71/CoxA16 Jiz i 9 5 R Y 19 T 2
P R4 sk . Rk, %5 B2tk EV71/Cox-
A6 fizy 18 95 5 in o W I o () p AR I R )2 AR A
LM F R RN .

£i ETRVEVTL G B A G .t EVT1 &
P | B F 2 R 0 LB R B H EVTL R E
i T2 FU B LI B R AR . BRI, I 4k 2 i K
HE)He B EVT1 95 B8 £ 1 B ART A2 11995 T AE 9 491
B R A R MR AL R . 53— J7 L dE EV71/CoxAl6
W 3 s i SR G I A R A A O At
TE 0 7 A 0 R BE R TAE . AFRARZ
b S R Ko it %t E EV71/CoxA16 i3 9k 75 ik — 4 i
oy BRI AT g F — 2 I i, 4 U 8 B T T
S 9 T ) A8 A 4 BB

(& % x k]

O] mfe NIRILFEER DAERBREN . FROMZITRE
(2018 4ERR) [T . w48 I R J8% e o6 4= 7, 2018, 11 (3) ; 161 —
166.

[2] Zhuang ZC, Kou ZQ, Bai YJ, et al. Epidemiological research
on hand, foot, and mouth disease in mainland China[ J]. Viru-
sess 2015, 7(12): 6400 — 6411.

[3] Zeng HR, LuJ, Yang F, et al. The increasing epidemic of
hand, foot, and mouth disease caused by coxsackievirus-A6,
Guangdong, China, 2017[J]. J Infect, 2018, 76(2): 220 —
223,

[4] Lim H, In HJ, Lee JA, et al. The immunogenicity and pro-
tection effect of an inactivated coxsackievirus A6, A10, and
A16 vaccine against hand, foot, and mouth disease[ J]. Vac-
cine, 2018, 36(24) . 3445 — 3452,

(5] wEAEY LRAEREN. KEA EUHH K7 ERZE EVI
T ICHG e W ARAL BT LI, AR ) TR ARG, 2015,35(12)
116.

[6] Zhu FC, Xu WB, Xia JL, et al. Efficacy, safety, and immu-
nogenicity of an Enterovirus 71 vaccine in China[J]. N Engl J
Med, 2014, 370(9) . 818 — 828.

[7] LiRC, Liu LD, Mo ZJ, et al. An inactivated Enterovirus 71
vaccine in healthy children[J]. N Engl ] Med, 2014, 370(9)
829 — 837.

(8] T, VLVG4 ) 0 £ 2012~2017 45 5 1 it A7 5 2% 4 AE
SIBTLT]. S A B 45 A I IR - 2019,19(2) 139 — 41,

(9] JFEZEZE BRI, 2008—2015 45 1 & B X 37 /2 109 It 17 R AE
[J]. $H BE 24 2 35,2018, 18(2) 1256 — 259, 268.

L1070 skAh, RELL, HEHR , 4. 2011—2015 4F g 50T T & 1105 AT AR AE
B I e 0 43 A L0 ], BUAR 0By 2 2. 2017, 44 (7). 1153 =
1156,1170.

(110 245 TP ek, Jh4E %, 20082013 4E /g 50T T2 1 Ji AT
WA L], BRI 2527, 2015,42(22) ;4043 — 4046.



. 552 . P

g

R ge g e 2020 4E 6 A% 19 %45 6 ] Chin ] Infect Control Vol 19 No 6 Jun 2020

[12] RIEF U0 2R 45 M R0 2009 4 F 5 10 JL AT 99 25 23
LI B T B 5 2 . 2012,39(5) 1075 — 1077.

(137 FEME. 2015—2017 4F 1 B 7 A2 179 Wi 45 21 20 pr LT 0. o
[ Tl . 2019,16(2) 1156 — 157,

C14] a2, FLRAE , XUBH I 5. 20132018 4E L AU P4 3k X F 2
H i 28 AR S T ()], 28 36 0 A 5 9B B2 2, 2019, 30(3)
30 — 34.

[15] Li T, Yang Z, DI B, et al. Hand-foot-and-mouth disease and
weather factors in Guangzhou, southern China[J]. Epidemiol
Infect, 2014, 142(8) . 1741 —1750.

[16] AFZE . 54 . BRIEME. B3P 1h 2012—2017 4 F 2 R 47
93 2 RV JB 2 43 BT L . 9 09 91 5 5 2 2 75, 2019, 25(1) : 39 —
40,92,

(170 BRE . R4 2000, 2. 2018 AW db 4 28 2 T 2 19 4R 45 S0
Ji o A L) . BRAR B 5 2% . 2019,46(15) 2767 — 2770.

(18] D, ki, 5y & /.25, 2014—2018 4F 18 K 551l YK B 5
DT F e 43 B LT 1. A 10 Jks 2 2 2% 55 (FL F WD 5 2019, 6
(21):160,162.

[19] Hong P. Liu CC, Chow YH. et al. Review of enterovirus 71

vaccines[ J]. Infect Dis, 2015, 60(5): 797 — 803.

[20] Mao Q, Wang Y. Shao J. et al. The compatibility of inactiva-
ted-enterovirus 71 vaccination with Coxsackievirus A16 and
Poliovirus immunizations in humans and animals[]J]. Hum

Vaccin Immunother, 2015, 11(11) . 2723 — 2733.

R 3T 4 - 30N B

AR5 A IEAR L RO Sng R SR EVT1 T R i
il A B S8 LT A 05 VAL AT 9 25 R A B I 2 AR A LT . vl [l g e
2 &, 2020, 19(6) : 546 — 552, DOIL: 10. 12138/j. issn. 1671 —
9638. 20205477.

Cite this article as ; JI Lian-fu, YANG En-hui, SHAN Ming-feng.,
et al. Epidemiological characteristics and change in pathogens of
hand-foot-and-mouth disease in hospitalized children after EV71
vaccination [J]. Chin J Infect Control, 2020, 19(6): 546 — 552.
DOI. 10.12138/j]. issn. 1671 — 9638. 20205477.





