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Detection of Enteroviruses in Hyogo Prefecture during the 5-year

Period between 2008 and 2012
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Enteroviruses were detected from 431 of 3,028 cases under the infectious agents surveillance for 5 years from 2008 to
2012. Detected enteroviruses were classified into 25 different serotypes. Children under 3 years old occupied 65.5% of
enterovirus positive cases.

Coxsackie A virus (CA) 16, CA10, enterovirus (EV) 71, CA6 and CA9 were among the most common serotypes in 2008,
2009, 2010, 2011 and 2012, respectively. CA16, EV71 and CA6 were primary etiologic agents of hand, foot and mouth
disease (HFMD). CA6 caused the largest HFMD epidemic since the start of infectious disease surveillance in Japan.
HFMD caused by CA6 in 2011 were characterized by a fused large rash spreading to leg and breech and dropout of the
nails after recovery. According to the phylogenetic analysis of the VP1 region of CA6, our detected strains in 2009~2011
were similar to that detected in Finland in 2008 from HFMD patients with the same symptom. It was assumed, therefore,
that the CA6 strain had probably been imported from abroad by 2009.

While HFMD was mainly caused by a single serotype of virus at every enteroviral epidemic season, the herpangina

and aseptic meningitis tended to be caused by plural serotypes of enteroviruses.
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Table 1 Number of cases and clinical specimens from 2008 to 2012 in Hyogo Pref.

2008 2009 2010 2011 2012 Total

Cases 270 360 547 933 918 3028
male 175 189 296 526 524 1710
female 95 171 251 407 394 1318
Clinical specimens 313 439 677 1189 1192 3810
Nasopharygeal swabs 207 317 507 844 816 2691
Cerebrospinal fluid 48 68 71 94 105 386
Feces 48 35 87 214 245 629
Others(urine plasma,blister) 10 19 12 37 26 104
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Fig. 1 Monthly enterovirus detected cases from 2008 to
2012 in Hyogo Pref.

Table 2 Enterovirus serotypes from 2008 to 2012 in Hyogo

Pref.
Serotype” 2008 2009 2010 2011 2012 Total
CA2 3 0 6 0 5 14
CA4 1 0 15 0 17 39
CA5 0 0 3 0 0 3
CA6 0 8 4 79 0 91
CA9 0 2 0 0 23 25
CA10 1 11 0 17 3 32
CA12 0 0 1 0 13 14
CA16 16 0 0 19 2 31
CB1 0 2 13 3 0 18
CB2 0 0 0 3 0 3
CB3 0 0 1 0 1 2
CB4 2 0 0 18 0 20
CB5 3 0 0 2 3 8
Echo3 0 0 0 1 1 2
Echo6 2 0 3 2 3 10
Echo7 0 0 0 3 13 16
Echo9 0 0 0 0 9 9
Echo18 0 0 0 0 3 3
Echo25 0 0 3 0 1 4
Echo30 1 0 0 0 0 1
EV68 0 2 13 0 0 15
EV71 0 0 31 1 0 32
Poliot 0 1 1 4 0 6
Polio2 1 1 2 2 2 8
Polio3 0 1 6 2 1 10
Entero NT 9 0 0 0 0 9
Total 45 28 102 156 100 431

a) Abbreviations CA : Coxsackievirus A, CB : Coxsackievirus B, NT : not typed

I #BRELVBEE

1. =T ayA L ARG

5 4RI 3,028 4 431 A4 DEFH 474 kN7
B A VAERE Lz BEI L REA R B £ < 19.2%,
WNT 0 A 18.7%, 2 WS 15.7%, 3w’ 11.9%, 4
~6 il 23.0%, 7~10 51 6.6%, 10 #%LL 1% 4.9% T,
0~3 EDFINEREIRD 65.56%% LT,

TUT B UA VAP SN BEE A R IR OB
BN Fig. TR L. BHIEE Y A LV AFRITHIO B2
£ LTRY, BEBRED 73%1% 6~9 HITHIANEER
STV, 2011 FHIRRBARE B I TAME S, 10 H DfE
FHEIZOH LV &L%oz, ZORH SN T A LA
1% 9 H % Tix CA6 X° CB4 3% 03~ 7=7%, 10 Hi% CA10
DEEEZRY, FATUA NVAOBEREIFED Lz

R 7 A SV ADBRIRIEEE %A Table. 2 (TR L7z, 54F
Bz 25 FEORIOT T a A VAP I N, &
HRRHER D) > 72 71F CA6 T, kT CA4, CA16 ,
EV71 OIETH > 72 AFRIO FE e 7 A /L A1, 2008
13 CA16, 2009 4Eix CA10, 2010 4Ei% EV71, 2011
1T CA6, 2012 4% CA9 L FEANED - Tz
2008 #£ CA16, 2010 4 EV71 L0 2011 450 CA6
TR OREEND, 2009 400 CA10 [T /3y F—
FEFEND, 2012 40 CA9 137 A )V AVERIBIERE )
b EICHH 7z, CA9 DL 2008~2011 40> 4 4
I CIL 2009 4£0D 2 4 DA TH - 7278, 2012 4% 23 4
~NEHINUT. 2O/ RS~ TR T2k~ 557
NEZ BTz,

Echo7 % CA9 & [FIEEIC, 2011 4F 8 H £ TlIa< it
ENTeo T8, [FEE 9 AIC 34705, 2012 4E1% 5~
11 A2 13 40 B &7z, EchoT I3 &FEMIIC E 2011
DI A TALVBRHEDHEIML TWD 10, SEkiE B
EREBIEDBENL - T278,  PUISITEEE VRIS B
FHEENTEY, TOWTICEET 2 UERHD.

WY A TA N RIS SN, T rFr
HCholz. ZHOIEIANELTY 7 F 2 OEAIL > T
HENR L RD Z RTINS, BERI A TA L
ADOMEFEAT 572012, 5lEFEE 7A VAN
DM ERT TN ZEBRETHD.

2. T, ~ 80 F =T L OMEE MR B E )
O T 1T A VAR

2008~2012 4E0 5 RN T O EE 112 4, ~IL
N —FBE 68 4, MEVERIERES 3T 4D
T A VALK N7z (Table 3).

TR RAEEDSITEIC CA6 (47 4), CA16 (30 4)



Table 3 Enterovirus serotypes detected from hand, foot and mouth disease, herpangina and aseptic meningitis

by clinical specimens from 2008 to 2012 in Hyogo Pref.
Hand, foot and mouth disease Herpangina Aseptic meningitis
Serotype” ~ Naso— Cerebro Naso— Cerebro Naso— Cerebro
pharygeal -—spinal Feces Others® Total pharygeal -—spinal Feces Others” Total pharygeal -—spinal Feces Others” Total
swabs fluid swabs fluid swabs fluid
CA2 7 7 1 1
CA4 1 1 12 12
CA5 2 2
CA6 38 6 3 47 18 2 20 1 1
CA9 1 1
CA10 6 6 15 15
CA12 1 1 5 5
CA16 217 1 2 30
CB1 2 2 1 1
CB2 1 1
CB4 3 3 3 3 1 1 2
CB5 1 1 3 5 3 11
Echo6 3 4 3 10
Echo7 1 1 2 2 1 1 4
Echo9 1 1
Echo25 1 1
Echo30 1 1
EV71 14 1 5 2 22 1 2 3
Total 92 1 12 7 112 65 0 3 0 68 13 12 12 0 37

a) Abbreviations are shown in the footnote of Table 2.
b) Others: urine,plasma,blister

Table 4 Enterovirus serotypes detected from hand,
foot and mouth disease

2008 2009 2010 2011 2012 Total

CA4 0 0 1 0 0 1
CAG6 0 2 3 42 0 47
CA10 0 0 0 5 1 6
CA12 0 0 0 0 1 1
CA16 16 0 0 13 1 30
CB1 0 0 2 0 0 2
CB4 0 0 0 3 0 3
EV71 0 0 20 2 0 22
Total 16 2 26 65 3 112
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Table 5 Enterovirus serotypes detected from
herpangina

2008 2009 2010 2011 2012 Total

CA2 2 0 1 0 4 7
CA4 5 0 1 0 6 12
CA5 0 0 2 0 0 2
CA6 0 4 0 16 0 20
CA10 1 7 0 6 1 15
CA12 0 0 1 0 4 5
CB1 0 0 1 0 0 1
CcB4 0 0 0 3 0 3
CB5 0 0 0 0 1 1
Echo? 0 0 0 0 2 2
Total 8 11 6 25 18 68
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Table 6 Enterovirus serotypes detected from aseptic
meningitis

2008 2009 2010 2011 2012 Tota

CA2
CA6
CA9
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CB5
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Echo7
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Echo25
Echo30
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Fig. 2 Phylogenetic tree based on the VP1 region of
Coxsackievirus A6
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