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Molecular epidemiology and clinical characteristics of enteroviruses associated HFMD in Chengdu, China, 2013-2022
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13 Yang, Q., Liu, F., Chang, L. et al. Molecular epidemiology and clinical characteristics of enteroviruses associated HFMD in
Chengdu, China, 2013-2022. Virol J 20, 202 (2023). PMCID: PMC10476316 DOI: 10.1186/s12985-023-02169-x
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PR BRE—DCEFE < BEROEVRFIC(HE.
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CV-A6 : &7 12~23 HNAM 40.15%
CV-A10 : %% 12~23 N'AH* 30.35%.
2 (K 5-1-20) :

EV-A71 : HEMD 1 71.44%.

CV-A16 : HEMD 1 61.72%.

CV-A6 : HFMD 41.72%.
ANV F—F (HA) 30.88%.
CV-A10 : NI F—FM 51.21%.
ABRE (K5-12DE) :

- EV-A7T1 EBID ABRE N RS T, 2013
F 21.94%. TORIFL,
ABRRODLEE
EV-A71> ZDAhdD EVs2 (EV-A71. CV-
A16, CV-A6. CV-A10L5H)
>CV-A10>CV-A6
ABREEFIDMHER) : (B 5-1-2 F)
ABTREBI DB D E & (FMRAEFI L D
nIMCEM DI,
ABREBIDLEHRS : (4 5-1-2 G)
44 0-23 NADOABREBEDEIE (K
EFI K DPOEMN DT,
EV-A71 DUF> & COVID-19 ¥R

& (”5-1-2F)

EV-A71 DO F >Bitani

(2013~2015 £F)
EV-A71 99 F >Rtk

(2017~2019 £E)

-0~11 MA & 48 A LLEDAEHIENN.

24~47 WA DIEBIHL .

COVID-19 358 (2020~2022 £E) DZE{E
ZODAD EVsl) EV-A71. CV-Al6 L4+
ZDAD EVs2) EV-A71. CV-Al6. CV-A6. CV-A10 L9+

Molecular epidemiology and clinical characteristics of enteroviruses associated HFMD in Chengdu, China, 2013-2022

] 5-1-1 EV-A71 DOF>BME (2013~2015). BEM&E (2017~2019).

Characteristics 2013-2015 2017-2019 2020-2022 P1 value P2 value
(N =12,599) (N =8216) (N = 3348)
Gender, n(%) 0.019° 0.334%
Male 7317 (58.08) 4636 (56.43) 1922 (57.41)
Female 5282 (41.92) 3580 (43.57) 1426 (42.59)
Male Female 139 129 134
Median age. month (P25, P75) 26 (16-36) 25 (15-36) 25 (16-36) 0331° <0.001°
Age group,month, n (%) <0.0012 <0.0012
0-11 1335 (10.60) 1069 (13.01) 372 (11.11)
12-23 4329 (34.36) 2868 (34.91) 1170 (34.95)
24-47 5658 (44.91) 3105 (37.79) 1201 (35.87)
» 48 1277 (10.14) 1174 (14.29) 605 (18.07)
Serotypes, n (%) < 0.0012 <0.001*
EV-AT1 1713 (13.60) 150 (1.83) 00
CVATG 1759 (13.96) 891 (10.84) 152 (4.54)
Other enterovirus 1 9127 (72.44) 7175 (87.33) 3196 (95.45)
CV-Ab 1687 (50.29)
CV-A10 - - 362 (10.81)
Other enterovirus 2 - - 1147 (34.26)
Infoutpatient, n (%) <0.0012 0.020°
Inpatient 1061 (8.42) 390 (6.73) 126 (3.76)
Outpatient 11,538 (91.58) 7826 (93.27) 3222 (96.24)
2013-2015  2017-2019  2020-2022 P1value P2 value
EV-ATIN
Age group. month n (%) < 0.001 -
0-11 99 (5.78) 12 (8.00) -
12-23 434 (25.34) 27 (18.00) =
24-47 893 (52.13) 58 (38.67) =
> 48 287 (16.75) 53 (35.33) -
In outpatient, n (%)
Inpatient 332 (19.38) 9 (6.00) -
Outpatient 1381 (80.62) 141 (94.00) -
CV-A16.N 1759 891 152
Age group.month n (%) <0.001 0.225
o-11 106 (6.03) 56 (6.29) 7 (4.61)
12-23 457 (25.98) 193 (21.66) 31(20.39)
2447 942 (53.55) 369 (41.41) 47 (30.92)
=48 254 (14.44) 273 (3064) 67 (44.08)
In outpatient. n(%) 0.016 0.285
Inpatient 84 (4.78) 25 (2.81) 2(1.32)
Outpatient 1675 (95.22) 866 (97.19) 150 (98.68)
Other enterovirus 1, N 9127 7175 3196
Age group. month n (%) < 0,001 < 0,001
0-11 1130 (12.38) 1001 (13.95) 365 (11.42)
12-23 3438 (37.67) 2648 (36.91)
24-47 3823 (41.89) 2678 (37.32)
> 48 736 (8.06) 848 (11.82)
In outpatient, n(%) < 0.001 0.016
Inpatient 645 (7.07) 356 (4.96) 124 (3.88)
Outpatient 8482 (92.93) 6819 (95.04) 3072 (96.12)
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24~47 NATEBIDOEIENRED . 0~11 1A, 48 MR EDOREDEIS(IIEM,

g~

EV-A71 DOF > (2016 FH\SiEiERIR) DR

1) EV-A71 DA )JLADSBRE
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2) HFMD FEfIH8E. CV-A16 DIEHE. EIEGRE

3) DI >FOIIILATEFIEIENM — CV-A6 B HFMD FEFIDEBRIAILRAERD TV,

5-2. 2012-2022 FEEFEOREEH 882 FIDKIRANRT ML & CV-A6 EILFDYHN"

- FE CDC DEEIRIR (Huanhuan Lu) EKSHY 2012~2023 F£EZAD HFMD H—RA S>> ARy KD —2
REE (DX SINTZEIE HFMD JiES) 882 BT )L XD & 7347,
CV'AG b‘%ED,ﬁo)Emﬁﬁﬁ(: Non-pharmacological prevention and control measures
such as home isolation during the COVID
+ 2008 FE(CFBROEE RSV (CA
D TH'S. EV-A71. CV-A16 D' E1MRIR

-19
- 140
KTHOTEN. 2016 FELPFE. CV-A6 HY

120

I 80

I 60

ERICIRDTND,

- CV-A6 BEEIMBIEA O PRAER BB B
ﬁ;{k;&%|gﬂ:g—:tb\@5° 2012 2013 2014 2015 216 20? a 219 2020 2021 2022 23-0
hEERND CV-A6 DFPI NI LAD

L 40

Number of severe HFMD cases

F 20

Proportion of pathogen spectrum
2
R

weeoess EV-AT1 memew CVAS “ooon CVATE s CVATD ssmeeser other EV «««0e« Number of severe cases

5-2-1 2012~2023 FE=EF R ORAEH 882 BlDRIREART ML
2012-2023 £F 882 FIEREFE RARGIRRIE K CV-A6 BERUFED T

MRRERIR, K B TR RS R A5 LR 3K B8 2012-2023 4 882 BIBIEF R OURAHIREER CV-Ac EENFENH 55
248,2024,40(2):383-391
11 / 14



&/ 5-2-1 2012~2023 FEEFEORAES 882 fHlD—E

—'—EEEI_/_A . =y \ st
- 2015 FIEREAX 2012-2023 4F 882 BIBEFROFTRHIRERLR CV-A6 BRI
i ; Serotype
ST &L~ Province/City N J cases Yea
20 19 E}Iﬁ*é n\\f%l_-ﬁ TR pmberofease o EV-A71 CV A6 CVAL6 CVAl0 Other EV
Anhui 2 2014 .2017 50.0 0.0 50.0 0.0 0.0
0)%'%;?1511%_@ 0)53?’*0) Beijing 6 2012-2015 50.0 0.0 50.0 0.0 0.0
Gansu 35 2012-2019 51.4 17.1 11.4 5.7 14.3
79 |\j‘|/,‘/015° Guangdong 65 2012-2023 66.2 7.7 10.8 6.2 9.2
Guangxi 3 2012 100.0 0.0 0.0 0.0 0.0
gtm@ CV AG @tb$ Guizhou 48 2014-2022 27.1 14.6 6.3 18.8 3
Hainan 44 2017-2021 20 18.2 15.9 18.2 27.3
Hebei 148 2012-2019 64.9 2.7 16.2 8.1 8.1
2017 fE Henan 74 2015-2021 45.9 27.0 2.7 13 10.8
2016 100.0 0 0.0 ) ).0

Heilongjiang

1 20 0. 0 0.C
\;Eﬂjt{é\—ki[g'__ﬁ 720%\ Hubei 1 2012 100.0 0.0 0.0 0.0 0.0
2

Hunan 125 2012-2020 56.0 1.6 10.4 4.0 28.0
2017~2019 ﬂE Jilin 11 2012-2017 0.9 0.0 0.0 0.0 1
Jiangsu 17 2013-2020 11.8 ) 11.8 11.8 8.8
=3 Jiangxi 54 2012-2017 83.3 0.( 7 74 6
JER™ 55.86%

F\Hi * Liaoning 7 2013-2021 57.1 0.0 28.6 14.3 0.0
—_ Ningxia 6 2012-2016 83.3 ).0 0.0 ) 16.7

IT&EZLL 0 g
/Iﬁ*éﬁll?\ﬁi 473 A)\ Shandong 59 2013-2018 69.5 1.7 6.8 5.1 16.9
Shaanxi 83 2012-2023 41.0 22.9 14.5 4.8 16.9
2020’\’2022 ﬂz Sichuan 7 2013-2014 28.6 0.0 0.0 28.6 42.9
Tianjin 4 2018 0.0 0.0 25.0% 25.0 50.0
IT—E“”%EQ%BHE 5039%0 Xinjiang 3 2013-2016 100.0 0.0 0.0 0.0 0.0
Yunnan 37 2012-2021 29.7 2.7 13.5 18.9 35.1
CV_A6 ﬁ%ﬁﬁoﬂj‘ Zhejiang 2 2014 100.0 0.0 0.0 0.0 0.0
Chonggqing 40 2012-2018 575 0.0 40.0% 2.5 0.0

BEFE(E. D2 h5
D3a [C#81F'®
- EBiF HFMD HE3E CV-A674 ¥RHP. 72/74 ¥k (97.3%) H'D3a. 2#K/74 %k (2.7%) H' D2 & FE,

- 2009 FLRTPFEARLTRITUZ D2 (CED D, D3a HMEZ(C,

- CORID CV-A6 7O RTLAD(E. IRT D3alcLDED,

D3a Dk (= 5-2-2. 3)

- D3a 2019 DD SEENEATE D, TSAIX—DA—HH SHERELRTEND I ENDD.
- CV-A6 @D VP1 C KRIKICAIE T D VP1-283 77 = JEE(FRAZENFELE LT L\, D ssite (& CV-A6 DIL
PEETE h—TORBRKRICEEND ZENFRIENTE D . BRI CV-A6 EHADIES(CHE T D ulEe.
- 2017 FELABTDME site (FFKMED ML AZ>ZFEE U TWLTZM, 2017 FELBEKEDT S5 22 (CRAZE
U, RECED (K5-2-3B).

- VP1-283 7S 2> THBDHE. VP3-57N. VP3-66R DM (KRGS ZRM T DrIEEN DM, b~
LAZZ TIFHES TSR NIV ADRELERCHEZR(FIZEEERISND (K5-2-3),

15 Gao Y, Ma G, Xiao Y,. An Outbreak of Coxsackievirus A6 Infection in Adults of a Collective Unit, China, 2019. Can J Infect Dis
Med Microbiol. 2022 Aug 27;2022:6607294. doi: 10.1155/2022/6607294. PMID: 36065442; PMCID: PMC9440842.

16 [&E] EMFRIIL—TF(CKBHIT Huanhuan Lu, et al. Evolutionary Diversity of Coxsackievirus A6 Causing Severe Hand,
Foot, and Mouth Disease — China, 2012-2023 China CDC Weekly, 2024, 6(20): 442-449. doi: 10.46234/ccdcw2024.086
(BAREBEE [FROKZSISHIIDTTYF—TJ1)LR A6 DELHNZERIE (2012-2023 )1 (X 2024.5.31 {3 (FHETE
https://www.kansensho.or.jp/uploads/files/topics/abroad 240607.pdf (CIBE; )
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5-2-2 FJEFRMOFREE CV-A6 DT J LfEth
+ Bootstrap fHZ75%MDEFM XI5 T DR (CKENF R,
- SNEIDERAFOEELS —o > XD DB Z = U,
INEWEE 2023 FE(TIRLY,
- AR DX ENFAATNDEELTZS —F > R
2012-2023 £F 882 FIEAEF B RRFIREIER CV-A6 ERIFEDHT

5-2-3 CV-A6 VP1 O—5 1 > J5AisD7 = J BBDAIED IR

A= JBEEROIY SOE -2,

B.VP1-283 (D 2013-2023 D77 = _J BEHERIANR;

C.VP0O-VP1-VP3 &5,

D.VP1-283T & VP3-57N. VP3-66R DR IC(d/KZRFES (AR LR,

E.VP1-283A (& VP3-57N, VP3-66R & ZTNTHIUKERFEESZMT D
2012-2023 £F 882 BIEAEF B OFRRAIRIRIE R CV-A6 ERFHEDH
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M3ER ~Current status of hand-foot-and-mouth disease!”” &k D . T >0 )L ADXHFE AR
(A)EV-A71  (B) CV-Al6 (C)CV-A6  (D)CV-A10

Phylogenetic analyses of the Enterovirus. Phylogenetic analyses of the EV-A71 (A), CVA16 (B), CVA6 (C) and CVA10 (D)
circulating globally based on full length sequence of the VP1 gene worldwide available from GenBank were conducted in MEGA
7 using the neighbor-joining method. The bootstrap test was performed with 1000 replications. The evolutionary distances
were written on the branch. We selected the representative VP1 sequences (EV-A71, n = 84; CVA16, n=47; CVA6, n=39; and
CVA10, n=56) from GenBank according to the country of origin, year of isolation and other information. All the strains are
labelled using the following format: ‘accession number’/ ‘country of origin’/ ‘year of isolation’. All selected representative
strains are marked with distinct colors according to different genotypes/sub-genotypes. The prototypes strains marked with
yellow circles and red circles indicate the outgroups. The genotyping reference strains of different genotypes/sub-genotypes of
CVA6 and CVA10 are marked as black triangles

17 Zhu P, JiW, LiD, Li Z, Chen Y, Dai B, Han S, Chen S, Jin Y, Duan G. Current status of hand-foot-and-mouth disease. J Biomed
Sci. 2023 Feb 24;30(1):15. doi: 10.1186/s12929-023-00908-4. PMID: 36829162; PMCID: PMC9951172.
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