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[Abstract] Objective To analyze the epidemiological characteristics of hand foot and mouth
disease (HFMD) cases caused by Coxsackie virus A16 (Cox A16) in Guangdong province from 2012
to 2016. Methods The data of mild HFMD cases caused by Cox A16 were collected from 8 sentinel
hospitals in 8 prefecture-level cities in Guangdong to estimate Cox A16 infection status and its
population and time distribution characteristics. Results (1) The highest estimated incidence of
Cox A16 infection was in 2014 (113.0/100 000), followed by 2016 (86.4/100 000) and 2012 (79.1/100 000),
while the estimated incidence was lower in 2015 (29.0/100 000) and 2013 (28.8/100 000).
(2) Cox A16 was confirmed to be the predominant pathogen causing HFMD outbreaks (54.6%,
89/163). The number of outbreaks in the year with high incidence (28 outbreaks) was 11.2 times
higher than that in the year with low incidence (2.5 outbreaks). (3) Across all age groups, the annual
estimated incidence of Cox A16 infection decreased with age (trend y*=853 905.63, P<<0.01). The
incidence was highest in age group 1 year (1 449.2/100 000), followed by that in age group 3 years
(1 097.0/100 000), in age group 2 years (1 083.5/100 000) , in age group 4 years (687.8/100 000) and in
age group 0 year (604.9/100 000). Among the age groups <<12 months, the estimated incidence
increased with age (trend y’=35 541.77, P<<0.01), which was highest in age group 11-months (2 105.1/
100 000), followed by that in age groups 10—-months (1 448.6/100 000), 9-months (938.3/100 000),
8-months (703.3/100 000) and 6-months (664.6/100 000). (4) The annual incidence peak was
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during May (143.9/100 000)-June (131.5/100 000). Conclusion

The prevalence of Cox Al6

infection differed with year in Guangdong during 2012-2016. When the incidence of Cox A16
infection was high, more outbreaks occurred. The prevalence occurred mainly in nurseries and
kindergartens from May to June each year. Children aged 0-4 years were the high risk group for Cox
A16 infection, children aged 6—11 months were at high risk for Cox A16 infection.

[Key words] Coxsackie virus A16 ; Hand foot and mouth disease; Epidemiological characteristics;

Coxsackie virus A16 vaccine

F £ 9% (hand foot and mouth disease, HFMD)
JE 2R N B B A A S AL e, S i T 2
1 B9 B A 20 Z2 A, b DL 38 O 5 71 R
(Enterovirus 71, EV71) HIf §% 45 95 75 A 41 16 %
(Coxsackie virus A16,Cox A16) BUL 5 W, H
A, T2 PRI TRE SCikAe 2 > H T 28 i
I Cox A16 JB&GLTF 2 11155 N HE AT ] 23 A7 4 A
Brg o ACis ) R4A TR H e g sl B B
Cox A16 JE YL W B s , 456 3 T 4% B+ 2
195 38 15 B 2k & P, X 2012 — 2016 4F T~ R 44
Cox A16 JEZL T 1 195 1] A AT 1% | B (1] 53 A1 FH 2%
RAFWATRE AT 0T, B A Cox A16 IR T2 11
RS R

W&REFE
1. Cox A16 T2 P R M s sl -
(1) W ms 5 . 2012 — 2016 4F , 76 745 45 b

PO E N OO s AT A SRR YT
MY B ARSE Rl AR 4 AN P 8 NI
7, AT R R 1 L s B ol AP = e LR
YER Cox A16 JEYLTF- 1 F1 95 W I A

(2)FE SRR 512316 B A B B B SR 2272k
£ 5 B TF J2 10199 5 38 5 19 2 A AR A IF R R IR AE
T=20 CLAT UKA , B4 _E AR AR AV iz 15
T CDC.

(3)# i Cox A16 Kl - 1 9% CDC 9 Ji it A= 9
6 56 B} 67 ¢ K6, 5% i Real time RT-PCR 2 RT-PCR
R A, X W AR A £ 4T Cox Al6 AZFR K . 1t
FU R 1L R 2R 2 L PR LA A BN WA 7= (14 B T s
B Cox A16 FURZ RS I 7 &, B o7 Y e sl B 2 g
KM IAH G U . T CDC R S Hk
ARGES S E ) AR S g s B 6 &R
GEEATIRAS I A e R A T A BRYERE
Ik E )R CDC TR

2. F 2 FUREENE WO« ) AR A R BT ALK 8
b W R R B R S5 19 2012 — 2016 4F 4>
AT e R AL G T 2 R e 461 | EE
o 191 R BE T30 461 0 4 4 RS B, o B2 W B DR 43

KhrfES (T 2 TRI2IT e rE (2010 4R 0D Yo T
KRB KW CDCH TR E NI T AFHEHEER
Gt , ot AR =10 61 F 2 10 28 L A s
% 14 B X CDC T R B AT 2 i A R EES
IhE

3. M X DF T %3 75 1] Cox A16 /2%
Y (%) = Cox A16 A% R T J 1195 385 3 5 51 5/
TR 10 9 5 30 3 41 M A 0 Cox A16 65 00 43 5 X
100% . @Cox A16 YL /& 1155 FHE 4 1 A 43 Lk
(%) =Cox A16 ¥ FH T /& 1715 =5 5 9 191 45/
S HORE R ) S 5 2= 6 12 0% 1) 1 X 100% .
) Cox A16 JBY T & MR A & # (/10 1) = (F
JE 1 518 95 191 Cox A16 /B BHH: R X T 12 1
T 151 9 B+ T T Cox A 16 JERHL A B S 5 £51)
BORBET R B0/ N TEUX 10 T7 o

4. GLit22 38T K Excel 2010 3R A4E X W %5
PEIEAT 20 /A0 HT L Cox A16 8L T 12 11953 9 1]
(AT S 7 A 58 s % 88 1+ Epilnfo 7.0 3K
HEAT YR H6 LR, LL P<<0.05 HIKr 22 S A Siit¢ i
S BN

s R

1. 2 11955 3 38 5 9] Cox A16 J8L 4 . 2012 —
2016 AEIL W RAE 9 838 15T 2 1 -1 i (AR AR .
JARAA TR DR ESE RG] Cox A16 BYLHRAE 2012 4F
(25.1% ,474/1 890) . 2014 4E (27.9% , 531/1 901) Fil
20164 (25.4%,521/2 05 1) ¥4 i , Z RG24
X (x*=4.85,P>0.05) ; Ifii £ 2013 4 (8.5%, 156/
1 839) F112015 4F(8.3%,179/2 157) ¥ 5K, 27
GiiterE L (x*=0.04,P>0.05), 2012—20164F4F
Y538 95 1) Cox A16 JERYLRIEARRIAEI AL (£ 1.2)
FURTRLA 0 (2 3) 22 780K

2. Cox A16J8YL T & LI 2 & 1 43 kb : 2012 —
2016 4F ) AR Ju sl 169 e 2 & P, Horp & A 7
FEAMLRI TN 168 82 , | 28 K e & A e ) LEE AR A
Bt 5 FF Jre i Dol = e 0 ) 5 R 8 1 A 163 5, B e
Cox A16 [ /& I 2 & [ 41 L (54.6%, 89/163) 47
e TAURGL BV A 43 E (23.9%, 39/163) A gk



+344. BT TR A2 2018 4F 3 A48 3945553 Chin J Epidemiol,March 2018, Vol.39,No.3

R1 2012—20164E] KB GEZ R EE A 2H 16 BUBYL T 2 L6 1914545 I 41 AR H A5 38 R (/10 7 )

AEHRAH AR E e 1] TR OREE AR T R LR EEmR G AR Cox Al6/EYLHIE Y FHJCox Al6
%) Cox AR (%) FRHIHRA SO Cox ATGIULANTT AL KA ARG Kol APBe AR

0~ 13.3(208/1 560) 54 948 7326 42 1211765 604.9
1~ 17.7(591/3 347) 116 081 20497 8.0 1414 960 14492
2~ 20.3(419/2 059) 73 784 15015 7.6 1386 495 1083.5
3~ 21.8(328/1 506) 59275 12910 2.6 1177 067 1097.0
4~ 22.4(173/773) 33262 7 444 0.6 1082370 687.8
5~ 24.7(74/299) 15 865 3926 0.2 959 976 409.0
6~ 21.1(26/123) 7602 1607 0.2 877734 183.1
7~ 27.6(21/76) 3489 964 0.4 845 403 114.1
8~ 26.5(9/34) 2216 586 0.2 1120539 52.4
9~ 28.0(7/25) 1466 411 0.0 1512732 27.1
=10 13.9(5/36) 5109 710 0.0 95043 020 0.7

T AE Cox A16 YL LR A3 =853 905.63, P<0.01; AFI%HE K 2012 — 2016 4F-A 3 EF XL * A 0 Ed A U5 T Hh 0% i
EE IS

T2 2012—20164F BT B8 A 21 16 BB TF L 10050 191145 H I 41 A S5 50 29K (/10 T7)

G| AR E e 1] YT ROMEE  EYTROREERG R Cox AT 1 4K Cox Al6EYL
(J1)  Cox Al6JRULa(%)  JRBIHR &HlIEl  Cox 16 UMEE LmBIEL  MICT ARG Lmiid  AD%e (G EES

0~ 26.7(4/15) 358 96 0.0 100 981 94.6
1~ 6.7(1/15) 350 23 0.0 100 981 23.1
2~ 25.0(4/16) 498 124 0.0 100 981 123.2
3~ 8.0(2/25) 817 65 0.0 100 981 64.7
4~ 10.0(6/60) 1566 157 0.0 100 981 155.1
5~ 20.5(16/78) 2377 488 0.0 100 981 482.9
6~ 18.5(20/108) 3624 671 0.0 100 981 664.6
7~ 6.9(10/145) 5215 360 0.0 100 981 356.2
8~ 11.6(18/155) 6116 710 0.0 100 981 703.3
9~ 11.8(27/228) 7993 947 1.0 100 981 938.3
10 ~ 16.6(46/277) 8809 1463 0.0 100 981 1448.6
11~ 12.3(54/438) 17 226 2124 2.0 100 981 2105.1

1 AFF Cox A16 JERULAL R a3 '=5 541.77, P<<0.01; F-3% 4 2012 — 2016 4F-5 11 RT3 50 N U S5 T b [ B Ty
EHlE R AR5

R3 2012—20164F) KA BEATIREE A 21 16 AURYLT 2 LR B AR H R 4R 55 L3R (/10 1)
AR 1A 38 151 AR TR O AER TR LB A Cox A16/8YLHAE Ay AEFCox A16J3L

Ay

Cox AL6JRYA(%) BRI RRHIEL  Cox A1GIRYMEH IR MAET it Rl A (CEI TS
1 22.0(98/446) 5903 1297 0.0 106 632 060 12.2
2 19.2(55/286) 3567 686 0.8 106 632 060 6.4
3 21.9(176/803) 11 397 2498 2.0 106 632 060 234
4 24.8(416/1 676) 35621 8 841 4.2 106 632 060 83.0
5 20.6(381/1 848) 74 379 15335 7.4 106 632 060 143.9
6 21.9(255/1 167) 64 140 14 015 4.4 106 632 060 131.5
7 20.9(203/971) 46 545 9731 2.0 106 632 060 91.3
8 13.8(97/705) 31378 4317 1.2 106 632 060 40.5
9 7.0(50/719) 39771 2766 0.4 106 632 060 25.9
10 8.4(46/548) 28 019 2352 0.4 106 632 060 22.1
11 9.5(42/442) 18 782 1785 0.0 106 632 060 16.7
12 14.5(42/290) 11 996 1737 0.4 106 632 060 16.3

AR R 2012 — 2016 4F- G HRAEREG N U EAE R U5 T v = B R 1 M D R 40

Yo HAM BN B A 7 L (8.6%,14/163) , 19 270 BAES H (43.8%,39/89) .4 A (30.3%,27/89) , H:ik
ER RS BEYEEECR M AN SRR 766 H (10.1%,9/89) F1 3 H (5.6%,5/89) ;2012 4F |



PR RATIR 2535 2018 4E 3 H 4539 545 3] Chin J Epidemiol,March 2018, Vol.39,No.3 -345-

2014 4FH01 2016 41 4F- 24 #ft 45 Cox A16 8% Yy 22 Kk
15 B0 (28 L) /& 2013 4E 12015 AFAFE I B 2 8 (2.55)
B 11.24% .

3. Cox A16 8 YL T J& R EAE [ 40 b BB T
1 :2012 — 2016 4E ]~ 44 Cox A16 /YL TF- & i
JEF ) B A AE O ~ 8 5 JLEE, Horp 3 AR I AR
W HO0~(61%,21/347) .2~ (5.7% , 34/596) .3 ~
(4.0%,13/325) il 1 ~ 2 4 (3.7%, 39/1 054) , 4 ~
(2.2%,3/135)F15 ~ 2 41(2.2%, 1/46 ) 5K, 6 ~ .7 ~
M8~ B G 1. 28014, Cox Al6 YL T
& U AR 917 55 & I 3222k 11 ~ TR (8 441))
HK A9~ (44]) .10~ .6~ F14 ~ AR 241,
T~ 3~ H12~ &S 16,8~ 5~ .1~ JidHI
A JLTE Cox A16 B LT 1 Mk SRR il 15 . 3t
TR A 2014 AE RN T 5 149 Cox A16 /8%
PerbT e (B, 33 A, 5 H 13 H &%H%,5H 19H
FET- FET d) o

4. Cox A16BYLTF 12 Al 33 R0 % <

(1) AFAEAY : 2014 4F Cox A16 8 T 12 195
R R s L35 113.0/10 77 5 Hovk 1 2016 4 (86.4/
10 J7).2012 45 (79.1/10 J1) 52015 4F-(29.0/10 J7 ) Fil
2013 4F(28.8/10 J7 )l 38 K R4 55 1K

(2)AN[RIAERS L A 4FE S 2H Cox A16 YT 2L 1
9o AF A A BRL R  FR BE AE R T R B T R R S Gl B
X' =853 905.63,P<<0.01). = &F MK N1 ~
(14492/10 73 ) .3~ (1097.0/10 J7 ) f1 2 ~ % 4]
(1083.5/10 /7)) ,4 ~ 2 2(687.8/10 )=+ 0~ Z 4
(604.9/10 J7) ( }*=61.46,P<<0.01)., W31,

(3)AST) i 45 H I 41 Cox A16 S8 F 2 1%
AR R e AR A R I 2 I GES v =
5541.77,P<<0.01), fmy & AR IOZ 11 ~ (2 105.1/
1077) .10 ~ (1 448.6/10 J7) .9 ~ (938.3/10 J1 ) Fl1 8 ~
Hi#%(703.3/10 71) ,6 ~ H % (664.6/10 J1) 43 5l & F
5~(482.9/10 J3 ) #1 7~ H # (356.2/10 J1 ) ( x°=
29.06.19.40,P<<0.01). 0 ~4 A% &K%, 78
23.1/10 )3 ~ 155.1/10 Ji Z 6], W32,

(4)ARIE H 4y 45 H 45y Cox A16J8EYLTF- 2 AR
IR RRAE . Bk MR 5(143.9/1077)
6(131.5/10 J77) . 7(91.3/10 J3 ) 14 A (83.0/10 J3 ) ,
W33,

Wit

T TR FE L H WG M 2 K& 9%, Cox A16
R CURIR R F AL 22— 42 Cox A16 8%

YT I 1 9] ) A IS TR) 0 A S TR, O
JE T S JEEONTRE I T TR W o o S bl . (U2,
T U B8 K, %o 454610 - J2 1% T ¢ Cox
A6 KHMNKEFE DR AR B A AR T J2 11995 Cox A16 /3%
Y (AT 0 K R0 e W S A T 2 BORHIE B T2

J7ZRAE H 20104F-3 H IR T LAMY i 5 e A A
BEXTFE 2 a1 2 S R e s W, A
F 95 % B 2012 — 2016 4F ) A4 F & TR 45 4F 1)
Cox A16 BRI, 40y Cox A16 T2 1
TG B R 2R 22 K, Cox A6 JRYL T 2 LG TE
BAEM AT KEATE, 2012.2014 12016 471758
JE 5 T 2013 Fl1 2015 4F 5 28 K I 2= B o B 45 SR b
TR | FR R PE T R R E 2R Cox A16, H FEEAE
5—6 H L4l 3, 5 A SO —30;
Cox A16 A LA | e — i $iiw 1) F- 2 i FRE S BT
W fa]  (HHSR BT EVTL7

B AT kAT R T Cox A16 /8%
Qe o AHR , AR LEA RIAE R 20 SAS R H A0 1)
F 30 W BOR 17, B Cox A16 JE YL R Il 5k H.
B = AR AE . Hid, 0~ 4 % 2 Cox A16 S8 L)
TG 2, DA 3 ~ 4 % 1 Cox A16 K&k K F- 45,
T =3 % JLE M GLASEARIS X 5 3 ke £
FLR A AEFCAHURG H E LA Cox A16J84%H EAWY)
A3 6 ~ 11 115 Cox A16 BSL i & S . 1%
fE 5 L EHUR G IE KA 54 —T7 H R KA
Cox A16JB YL T /& Fg = W 24y, 5 2 R 2
RAETES—6 JIAH—F, IF T fE 5 A% | DX Bl 2
REA O

ARWFFAFAEAR TR o 4 KFBIT T2 FURR 1 e
E S ), WA RSO . BT LA, R R
Cox A16 BEYLAl 5 &0 % 52 bR K AT RBAIRAR T 5 A
AR B AR A S A A3 T J2 11 3 5 191 RA
/D AFAE—EfFER 22, 5391, Cox A16 YL TF &
FUIRAE 25 AR TRA T K AN [R) S S I R A AE 22 57
FAF Y R4 1 W 1T B2 AT R[]

25 BTk, 2012 —2016 4 44 Cox A16 JEH
T TR TE AR Oy A T3 AN TR] 5 Cox A16 87k
i, BAREE L R R AR EYINI, 5—6 H
HL,0~4% )L & Cox Al6RYL T2 LI & fa A
#E,6~ 11 A Am & A,
R R R TR DRI TR BE 45 A BB T A
Rz

& % X

(1] 2 k. A 3eR =2 (M. 8 B Jb T NIRRT i fiRAL, 2013:



-346-

[2

(3

[4

(5

[7

[8

AT AR

20184F3 A% 394553  Chin J Epidemiol,March 2018, Vol.39,No.3

125-130.
Yang SJ. Infectious diseases [M]. 8" ed. Beijing: People’ s
Medical Publishing House, 2013:125-130.

] Ho M, Chen ER, Hsu KH, et al. An epidemic of enterovirus 71
infection in Taiwan[J]. N Engl J Med, 1999,341(13) :929-935.
DOI:10.1056/NEJM199909233411301.

| Xing WIJ, Liao QH, Viboud C, et al. Epidemiological

characteristics of hand-foot-and-mouth disease in China, 2008—

2012 [J]. Lancet Infect Dis, 2014, 14 (4) : 308-318. DOI:

10.1016/S1473-3099(13)70342-6.

ST SRR, MR, A AR T R T T R RGBS [

ZW5E[T]. AT 243, 2009, 30(5) : 530-531. DOI:

10.3760/cma.j.issn.0254-6450.2009.05.031.

Guo RN, Zhang ZM, Yang F, et al. Study on the characteristics

[

and risk factors for hand-foot-mouth disease in Guangdong
province[J]. Chin J Epidemiol, 2009, 30(5) : 530-531. DOI: 10.
3760/cma.j.issn.0254-6450.2009.05.031.
] Sun LM, Zheng HY, Zheng HZ, et al. An enterovirus 71
epidemic in Guangdong province of China, 2008 : epidemiological,
clinical,, and virogenic manifestations[J]. Jpn J Infect Dis, 2011,
64(1):13-18.
AT, SR, PNZEIE AF. i E 2008 —2009 4T H
BRAT I A RHAE S AT [T ], A AR AT 27 44 7L 2011, 32(7)
676-680. DOI: 10.3760/cma.j.issn.0254-6450.2011.07.009.

—

Chang ZR, Zhang J, Sun JL, et al. Epidemiological features of
hand, foot and mouth disease in China, 2008-2009 [J]. Chin J
Epidemiol, 2011,32(7) : 676-680. DOI: 10.3760/cma.j.issn.0254—
6450.2011.07.009.

T PO, RSB HEAL, 45, 2009— 2010 4E) 4348 2 TR AT
FHEAHTLT ] AR R TIR B2, 2011,37(4) :9-13.
Sun LM, Deng AP, Kang M, et al. Epidemiological characteristics
of hand-foot-mouth disease in Guangdong, 2009-2010(J]. South
China J Prev Med,2011,37(4):9-13.

1 PISTHE XM, BRI, 5. 2000 4 R4 T+ 2 115 SR AE MR 1
TRATRFES AT ], AR R U B4, 2010,36(12) : 1-4.

(9]

[10]

[11]

[12]

[13]

Sun LM, Deng AP, Kang M, et al. Epidemiological characteristics
of hand-foot-mouth disease outbreaks in Guangdong, 2009 [J].
South China J Prev Med,2010,36(12):1-4.
Liu SL, Pan H, Liu P, et al. Comparative epidemiology and
virology of fatal and nonfatal cases of hand, foot and mouth
disease in mainland China from 2008 to 2014 [J]. Rev Med
Virol,2015,25(2): 115-128. DOI: 10.1002/rmv.1827.
TR A, B2, 55 LR R AR 71 AL B AT 9
AL6 BURGL i V5 AT E AT SR 1], ATy B e
2015,49(2) : 184-189. DOI: 10.3760/cma.j.issn.0253-9624.2015.
02.018.
Luo L, Xing WJ, Liao QH, et al. Research progress on
seroepidemiological study of enterovirus 71 and coxsackievirus
A16 infection among children [J]. Chin J Prev Med, 2015, 49
(2):184-189. DOI: 10.3760/cma.j.issn.0253-9624.2015.02.018.
AR, B SO MR A L A T M T ARG R R T AL R A Y
FEHROS WL [T ], rp AR T A A%, 2012, 33(2) 1 244-245.
DOI: 10.3760/cma.j.issn.0254-6450.2012.02.027.
Kang M, Ma WJ, Lin JY, et al. Short-term effects of weather on
the incidence of hand, foot and mouth disease in Guangzhou city
[J]. Chin J Epidemiol, 2012, 33 (2) : 244-245. DOI: 10.3760/
cma.j.issn.0254-6450.2012.02.027.
Li T, Yang Z, Liu X, et al. Hand-foot-and-mouth disease and
weather factors in Guangzhou, southern China [J]. Epidemiol
Infect, 2013, 142 (8) : 1741-1750. DOI: 10.1017/S09502688130
02938.
XTI AR, XS, 55, Ak DX R AL U B 1R iR S s
JEEA BT, T ERI AR R, 2011,25(6) : 93-94. DOI:
10.3969/.issn.1001-568X.2011.06.045.
Liu XF, Yang XT, Liu HX, et al. Investigation of community
residents prevention knowledge and attitude on hand-foot-mouth
disease [J]. China’ s Primary Health Care, 2011,25(6) : 93-94.
DOI:10.3969/;.issn.1001-568X.2011.06.045.

(ks F 351:2017-06-15)

(Al - H )



