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Abstract

There are a variety of enteroviruses (EV) that
can cause hand, foot and mouth disease (HFMD),
and the major pathogens include enterovirus 71
(EV71) and coxasckievirus Al6 (CVA16). EV71
and CVA16 have attracted much attention for
their high prevalence and pathogenicity, and
disease surveillance and vaccine development
are mainly concentrated on them. EV71 can
cause serious harm to children with HFMD,
especially the damage to the nervous system
such as aseptic meningitis, brain stem
encephalitis and paralytic disease, or even lead
to death. However, in recent years, due to the
epidemic of EV71 and CVA16, people have
established an immune barrier through natural
infection in a certain degree. Although there is
no cross protection between types, the immune
protection against the relevant type can persist
for a long time. Thus, the number of HFMD
cases caused by EV71 and CVA16 shows a
decreasing trend, while the epidemic of HFMD
caused by other EV exhibits an upward trend.
Further studies found that non-EV71 and non-
CVALl6 EV are very complex, and there are also
differences in EV prevalence each year, which
makes the development, evolution and control
of HFMD become complicated. At present,
there is no enough attention paid to the sporadic
virus in the HFMD epidemic, and a complete
research system for non-EV71 and non-CVA16
EV has not formed. Therefore, it is necessary
to strengthen the monitoring of multiple non-
EV71 and non-CVA16 EV, further investigate
their pathogenicity and genetic characteristics,
and evaluate the relative frequency and
biological hazard of infection. In this review, we
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summarize a variety of EV changes, molecular
evolution, as well as typical epidemics, which
may provide clues to the development of
antiviral drugs and vaccines, and prevention
and control of HFMD.

© The Author(s) 2016. Published by Baishideng
Publishing Group Inc. All rights reserved.
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LA aES HERSH%E
Virus Serotype VP1(genotyping) Serotype
Poliovirus(PV) 1-3(3) EV-A CVA2-8. 10. 12, 14. 16, EV71. 76, 89-92(17)
Coxsackievirus A(CVA) 1-14. 16, 17, EV-B ECHO1-7. 9, 11-21, 24-27, 29-33; CVB1-6;
19-22. 24(21) CVA9; EV69. 73-75. 77. 78. 93. 97. 98,

100, 101, 106. 107(58)

Coxsackievirus B(CVB) 1-6(6) EV-C PV1-3; CVA1. 11 13. 17, 19-22, 24; EV95.
96. 99. 102-105. 109(20)

Echovirus(ECHO) 1-7.9, 11-21, EV-D EV68. 70. 94(3)

24-27, 29-33(28)

New enterovirus 68-71(4)

Undetermined EV106. 108, 112, 113(4)

CVA: 10IF&REAL; CVB: IIiFERSBA; EV: 8BRS,
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11 137 198D RHAEVTL.
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4031

Wi £8E

ARVE A B R
mEEAZER,
2014-2015%
428 R+ mE
HFMD 4776232
], £ 1-6304],
T LWHFMDFr
=W HLR+

2016-10-18 | Volume 24 | Issue 29 |



IER INpERSEFEORMIPDENAENETES

WA # B =

A X AHFMD
AT BF ) OA
E L&, Wil
HFMD#® % #
R RN
AT, 5F
P B K A
k-t i AT P
*,OEETMNK
HFMD X 4% .
4 BORAT
A2 PR #m R
KA AL AL B
KHE &S ILSF
KA W AR
k.

J3aishideng®

WCJD | www.wjgnet.com

UL B S HFMDIOC R, AR 28 43 A1
4N “HFMD” , /S CVAIGTE & ERTu P
AT

HHA R BLFTHF MDY Ji 44 32 2 C VAL,
BelE ., HASEEZK S KAT ZIKCVAI6HT
FHFMD P KA AT, DR, &
. Byt #AE CVAL65| - EHFMD % &
WATIHRGE. HARZ 8 Fid# Kk EHFMD
wEZMEE, HH1969-19704 FHFM Diji
TLACVAL6JEK G N T, 19944, Jafk 4| &
IR MM E HCVALOE L5 HFMD, H
HEZN1-45 B8l Fny2001-20074F
HEMDKIFAT #F 2 HCVA165] 2P, 19864F
A E KFEHFM DY J5 4k £ 2 LLC VA6
1983-05/1983-10, L E KE#E T KAECVAL167]
EMHFMD & K IAT, A 70004005 61 K,
BH EEEREFL)LITRS)LE, Sid24E
RAKFRUR G, 19864F FR kB K CVAL6FTEL
HFMD™; 1983-10/1983-12, Jb5{ i & ¥k H 8L
HCVAI6H| EHFMD¥% N, 2t )5 K624,
R AN32.1%, b5 bRt i & A DT
SHHLAE N E /N B H FM DI AT, 99 5 LA
CVAI6ME. 2001-20094F 7 i i X HFM D
17, LACVA16 N EICVAZ) HHFMDAT
HEI80%5. HA E i iE "Fukushimath[X
1983-20034-CVAI6/K St HFM D47 5:3-44F
P —/NRAT FE. 20074E LK, CVAI6FIEVTL
W AAE 51 R 4 H X HF MDD ) 56 & Al
WATE, For JL R A K I 52 R AT #B A
EV71IRICVAL6E[RITEH 5] 825, A i iR
H RGBT R E, TR A IR 5 S8
BF AP E RGO RO, fa s e s
AN [7) 2 DR B B RE R AL I C VATO ME VT 138 &
TEA BRI T AWK E WX, 51k T
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H M19584E 43 B FICVAL6 LI, Hifi Tiu
CLil A 4 EK, (B4 KRCVAI6HI o T-IRATIR
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R, IR T 2N C VALG R YR IR AT 5]
LA« o T fii 98 i 98 25 0 ke MY, L ZE 5|
B LT Bz B EM. H AT, K
CVAI6HIVP1HIV P44 fith [X 42 3 K] Fr 51 %5 8L,
CVAI6H I NA. BIAFERAL, H Bt
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Bl A it — 25 7 Bla. BlbJBle 34

4032

PR A ASER AL AR 201 40 704E AR S Rk
FER B, B2AL R R E20004F 2 J5 A7 4381,
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T2 H ALK 28I EVT U gL 4, Herb19
ol A T B 1) 4 22 2R G0 DR T i 8 A ot 2%
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U 14981 K A2 T SRS SR PE e, 44451 5T
725 BEEEVTILEH S5 MR AT, JEHRRRSEH
X B 19974E 2 5, EVTUEY*HFMD ¥ B7F
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GBI R o E R 2 AN E
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AT 19974 E R VG W KmAT, HH2628 Nk
i, 302 BB LIET:, “PHIER 1.5 1998
FREGEMXEVTIRZE K, H129106%41
Bl R, 4055 ERER ], 78BIFET, FE
T2 R 32 B A 2 R 4 IR g 5 B0 fi
KRR I, 91%IFET ) L<5 % ;20074
Hh ] DR BT B R AE 1L R AR I T T 3R R BLE V7 1k
YN TR KMBEHFMDE S, F504056 B
T, Hrh78BIZE T (0 I IE R A
7220084 i [H 22 1§48 B H 17 R AE FUHFM D 2%
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O B R ER I TR RGO T A
SE MY THFMDAEAR, 5 175 33F f ek, 928 15 1
M, 353 EE A2 S T . AE
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DRI 2H 9 i 9 5 R0 3' 44 i [X (untranslated region,
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H 5 AR AR P, P2AIP3 3Rl AR
F; P15 VP1. VP2, VP3RIVP4 4Fh&si) &
M, P2RIP353 7l 4wt 7 HE 45 44 5 1 (2A-2CHH
3A-3D)>.

HARTEVT14r TIRAT R LN 2 B2
VPISERPSL VP43 RIS -UTR (948 53 1%k
WVPULTRRT I E SR, "WHEVTIZAA.
B. C 3/MNERFAL HABRFCH ik — 51
“NBO, Bl, B2, B3, B4HIB5 LA ) Cl, C2, C3, C4 4l
C5I A, 4 AR G4 7] 5 EEHFMD, Hif
KRR 22 R G 9 RO 2 T BUEE & LA
T2 3 B e,

19954, BrownZ %} 197045 YA+ &
53 B B Crgtkadb AT 1T FP, FHAE19994
Y e BV T R AL 8 R o v A DR AP
BrCrE 7 52 F A B A @& ME— 7 i A Y
JREERR, BLA P E KR T2009-201 14 (8] 735
PR B Jet A AL R B T 2 AR AT
EV71, H 5BrCri ¥ [

P SCERARIE ) BOJE R RYAE 40604
B FA—ELRAT, BURIB2E R A5 5T
TOEARABOFEARAE K K AT, 1 H A X R A
i E G EE T EMRE. B3, B4KMBSHEH A
R E T R P (1328 1 v 05 19974,
B35 Bk pu oK HFMD S 2 5, X5l
FEHT N4 19984 JAASE LN, BHeHE T 19994
FER R A [ A s B, 6 BT RAT S A
A 2. #£1999-20014F 5K P4 1 5% 1% o, B4
A AR AL £ C1PY, ORI T
BSEHAY; M5, BSACH SR P 1 L3 B A
L, FHE AL 1720030 20054F K 2220064 ] H5 IX
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C1E: R R AE RO AR I 4 AT H 171995
A2 HT AR A B SE b X PR A F bk, 2 JE 2%
DA B T4 H I S RN C 1 AE B FE R SR TEAT. 1998
A E ST HE XK AR B K RUBEHF MDY 15,
C2RARHAFE AU C1ANC23E K Y b 3% 78
TSR PG 0 22 et R B 20074, 7EH
R K R CAFE R A 5] 2 i K M BEHF M D
FENEY, B O ILLE 2 B B BH T 192008
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HuangZ " %20104E i [H &5 H X HFM DI
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I XF2009-201 14F 5 PR i B AT L AR 1
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PFHFMD AT, HCVA6LL ] 23545 7+
R H. 2010-20134F 7 M T A Hi 1270 HoAth ifn
TR B CVA2. CVA4-6. CVAI0.
CVA12. CVAl4., CVA24, CVB3. ECHO3.
ECHO9ECHO19, HHCVA6E FZE K MLik
R HCNCVAL0. H201345E LK, HAWE VS
H LBz 8N B S HREVT1IRICVALG
FRNHFMD S 1) 25 ZL9 S A7,
4.2 CVA6EHFMDi#AAT ¥ 89 & 21 iF 570
B, EVTIFICVA165£20134F 2 1 5] #2HFMD
1) B R AR, 20134E 2 JECVAGTE N 5| i
HFMD Ja 382 K AU AT 10 36 290 IR AR 52 5 T
[ P AT R

C VAG6LE AT 5% 4 5 2 AZL23 P L5 L 2
—, WG] B A )L E 1 W Ik 5 1 3 B
JEARN 20054 H AR IEC VAGIE G HFMD
MIRAT, JER AL FELLEVT1581. 2008
LR, 252U PR i E |
AU RO 5 [ O ] 57 A 4k
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