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Purpose : This study was performed to investigate the epidemiology of enterovirus (EV) infections in children at a secondary
hospital during recent 5 years,

Methods : We collected the cerebrospinal fluid, stool and throat swab samples from the pediatric patients with suspected
EV infections in KEPCO Medical Center, Seoul, Korea from July 2006 to September 2010, EV detection and genotype identi-
fication were performed by RT-PCR at Korea Centers for Disease Control and Prevention,

Results : A total of 386 samples were collected from 277 patients during study period. Ninety—eight patients (35.4%) were
diagnosed with EV infections, The RT—PCR positive rate was the highest in throat swab samples (48,3%). The median age
of patient was 4.7 years (range, 0.1-12.5 years). Aseptic meningitis (50, 51.0%) was the most common clinical manifestation;
herpangina (22, 22.4%) and hand—foot—mouth disease (18, 18.4%). One hundred EVs were isolated from 98 patients and
20 genotypes of EV were identified; Echovirus 30 (28 cases, 28%), Enterovirus 71 (12 cases, 12%), Echovirus 25 (10 cases,
10%), Echovirus 9 (9 cases, 9%) and Coxsackievirus A6 (8 cases, 8%). Aseptic meningitis caused by Echovirus 30 was
the most common manifestation in 2008, There was no complicated case caused by Enterovirus 71,

Conclusion : This study showed the epidemiology of confirmed EV infection in children from 2006 to 2010, There is a need
for continuous surveillance of EV infections and its clinical manifestations, (Korean J Pediatr Infect Dis 2013;20:81—88)

Key Words : Enterovirus, Epidemiology, Child

Enterovirus %9l &3 & ©A7lE RNA vlo]# A~

M 2 ojt} ¥, dlE| Zuole| A AlEat A3 EEoIA ] WY
g 9 Ao o] M gl mpet TR
dlel| o] A (enteroviruses) += Picornaviridae¥} polioviruses (3 serotypes), coxsackieviruses A (23

serotypes) % B (6 serotypes), echoviruses (28 se-

42013 3 112 AX 20133 5 72 . _
rotypes) 2} 7]E} enterovirusesZ #5511 it} HZ

"
&01:20134 5¢€ 20

[e]]

=
YR} Flof, SR INE SFHHE AokgAHAD o= nlo]#] A9 capsid proteingl VP1 $9]9] 447
Tel : 02)901-3029, Fax : 02)901-3020
E—mail : soohan.id@gmail.com AEA o) A3 human enterovirus — A, B, C, D2

81



Korean J Pediatr Infect Dis Vol.20, No.2, 2013

#Ram U, o i QT A ARSI YA O Aeznt

ool Bl ulole ot 5 ARE HSela  o)el o] sl BE BANAN b AT ¥
Mo A, 57T, TN 7Y, Y FAN AT A A AR H5ude] 9 urel 231
o, 357) A% 5o T AAFAE A0 S Ak AR AR Bl AN N5 IAZ AAHA
wek Pty FugS nFEstel W, solubler o]tk 7 ) A i S o] Y SR =
Qo] YURe, Az Fo AR A EF & TAY THY B4 S AF BRUS B
& g Aow wugw Yot ? QF FAZ AN

zZ 2

FA L v BRE o gl 4 PUe) R e Aake dejznlole s BE
go v 224 o

A nhd 24 5 Y3kl VP1 -9 4 5 —noncording region 9=
gtk el A echovirusesH coxsackieviruses®l %24 0% 3k real—time RT—PCR (reverse transcrip-
93 33 AEe F7|2 e Zulolg A9 o] B tase—polymerase chain reaction) = 3o,
v Y. 200993 20109 enterovirus 713 AxE Fols e VP HY98 mAo= =
o] o)t o] A=A o T f3son AAA 8 semi—nested RT—PCRS 433t & F71=2 7| ¥S
BEOE Qe AP AR E7HA ELQ QP e RAEgIth o] S8l ABI PRISM dye terminator
Al qlg| Zntol A~ o8ke X sl mE 715 s} cycle sequencing ready kit (Applied Biosystems,

o 9/]@— ‘_ﬁﬂ o]Eoﬂ

S W= 107 o AR CA, USA) & AMg-ato] WS-A171 5 ABI 3130 sequencer
B = 2006958 201087
A

7HA] 54 Eot AJ) 2%} (Applied Biosystems, CA, USA)& o]&3lo] 7144
HeolM, A Ie| 2 ufo]e] 2 oF4do] = A4l 971499 42 DNASTAR (DNA
gelel 2ot ;z}%% FH o TA 0}04 ﬂﬂ 5dzb<l STAR Inc. WI, USA)E olgskairt™ 12,

>
juhi)
>~
il
EE _L_4 O.u.,
fijo
OHH
:Ogs
r&

3. ARO[~ 4 BAl| UNH U By
Ezlo| &M
|1 o Lo |

1o 2, Qa e, 215 2

D
=z ] =
= =

o e mud ox AR duziloles AA4F W Am R s
o]

B 713 EHd o g A g
= EA 3t BA484 B2 GraphPad InStat ver-

& A AL3] Aolsiate] A g5 didsls 23 87|
O 7 20065 AIe]Egof A

95t= ole zu} sion 3.06 (GraphPad Software, CA, USA)E o] &3}
olg A A ZAAA Aol Fojaiai), Rom p<0.05% FATA R ot Aow gl
2006\ 79HE 20109 997H #9 zopdadst Tk
<l

SIS PR QAT B4 SN RO
Zrfolelzs 7ol sle] A BAe WAt A
QEne gguge 27798 tew sl

hi
H

2. 3| Wz Y oA A2 1. dEZHO|HA SEE
Q)9 7] w= 9)eo)A Yt AR EE Bl A AT7IZE FRF 277 ] AR FE 38670¢] AATE

82



2 e Rujo]e] A 7redo] A E]
21% Ol% W}%El %“J ke Hguked 116#(41.9
24 749 338(7.9%)
Ol%lt} HlEOl ol %“J s 7131 #27F 937 (33.6
%otk - AAI= 27789 4 F 1937 (50.0%)
oA AFH =k AN AA= 13371(34.5%) 5 At
AlskSiek 1098 2] ghafollA 27F4] o) 2ke] A 7F A=
H TG+ H 5 857, FHARJISTEY AA)|, 22

TR AA+HHE, 195 37K A B 1
)
O

—U
OE: [-
.[\3
o
N
e

& 386712 A FollA AezHlolH A FYow
AE AAE 10102 AA HIES 26.2%0130 A
A g wd % WEHoR AFHT HAY Bl
48.3% %= 7H§ %L W H TRl M Y] YAES 9.0%E
okt (Table 1).

AR ABEQA 27752 A} F Aojw
2o AANA dle|Zrtole] A o] gRld A= &

Q1:2006-2010F A0t

Al 2ol A ZHol st

987 (35.4%) 12tk 7 7FA] o)/de] HAelA] el Zu}
o2 ol =elE k= A ¥ ¥4 F 5.1
%) 2 Wgruraly) 2E& o] Zhzh 4 (B 43 2 5ol
1 (ER+A5 =) oglv}, A ®2s 20089l 39
BoE M Y A Wk E2 20109

59.5% (25/42) % 7V¢ =Skh(Fig. 1).

3 7 o

2, AEej=Hioj2A ¥ ERRte| S A AL

=

A M|z ute]# A A FA; T FAk= 599 (60.2
%)o1Jtk. AH 2 T 4.7H (B, 0.1-12.54) =
12719 vluke] $h= 12.2% (12/98) 011t} oA Skt
] 81.6% (80/98)> ¢ #Ato|qlct. #xto) T4 F
A2 ko] 90.8% % 7Hd =313l 50.0%2] $HAfef| A
TE 345 Btk A4 @4 7 T4 H5ukede] 50
B (51%) 0= 7P wokaL EAA 7Y 227 (22.4%),

557 187 (18.4%) ©|9Ick ¥4 w%uee] 99

F 70
% 60
=
©
5 50 L /
2 4 il S /
5 7 m‘/ - 4 - National laboratory
o = B A3 i
& 30 T~ % / * surveillance
20 \:/ —&— This study
10
0
Year 2006 2007 2009 2010 Total
Total No. of test patients 42 27 61 42 277
Total No. of positive patients 13 3 18 25 98
Positive rate (%) 31.0 111 295 59.5 354

Fig. 1. Distribution of Enterovirus-Positive Patients from 2006 to 2010. Positive
rate in national laboratory surveillance: 24% in 2006; 18% in 2007; 55.6% in
2008; 30.3% in 2009; 29.6% in 2010 (Source from reference 3 and 6).

Table 1. Enterovirus RT-PCR Positive Rate

According to clinical diagnosis

Total "
Meningitis HFMD Herpangina Others
Patients (%) 35.4 (98/277) 43.1 (50/116) 51.4 (18/35) 64.7 (22/34) 8.7 (8/92)
Samples (%)
Stool 31.1 (60/193) 49.4 (41/83) 26.7 (4/15) 88.9 (8/19) 9.2 (7/76)
CSF 9.0 (12/133) 13.5 (12/89) - (0/0) 0 0/2) 0 (0/42)
Throat swab 48.3 (29/60) 50 (1/2) 43.8 (14/32) 60.9 (14/23) 25 (1/9

* . . . .
Nonspecific symptoms such as fever, vomiting, diarrhea or skin rash

Abbreviation: HFMD, hand-foot—mouth disease
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Table 3. The Number of Enterovirus and Distribution
of Serotype, 2006-2010

2006 2007 2008 2009 2010 Total

Serotype of EV

Coxsackievirus A2 4
Coxsackievirus A3 1
Coxsackievirus A4 1
Coxsackievirus A5 3
Coxsackievirus A6 8
Coxsackievirus A9 1
Coxsackievirus A10 2 3
Coxsackievirus A12 1
Coxsackievirus A16 2 1
Coxsackievirus Bl 1
Coxsackievirus B2 1

Coxsackievirus B3 1

Coxsackievirus B4 1

Coxsackievirus B5 1

Echovirus 2 1

Echovirus 6 5

Echovirus 9 3

Echovirus 25 10

Echovirus 30 28
Enterovirus 71 4 8
Untypable 2 5

Total 14 3 40 18 25 100
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Two patients had two different serotypes of enterovirus si-
multaneously (coxsackievirus 16 and echovirus 25, echovirus
30 and echovirus 9).

Table 2. Characteristics of Patients with Enteroviral Infection

Year 2006 2007 2008 2009 2010 Total
No. of Patients 13 3 39 18 25 98
Age, median, years (range) 7.8 3.2 6.1 3.2 34 4.7
0.1-11.7) 0.1-4.9) (0.1-11.3) 0.1-12.5) 0.5-9.4) 0.1-12.5)
Clinical Manifestations
Aseptic meningitis (%) 10 (76.9) 2 (66.7) 34 (87.2) 3 (16.7) 1 (4.0 50 (51.0)
HEMD (%) 1 (7.7 0 0 6 (33.3) 11 (44.0) 18 (18.4)
Herpangina (%) 0 0 4 (10.3) 6 (33.3) 12 (48.0) 22 (22.4)
Others™ (%) 2 (15.4) 1 (33.3) 1 (2.6) 3 (16.7) 1 (4.0 8 (8.2
Predominant genotype E25 - E30 EV71 (HFMD) CA6 (Herpangina)

EV71 (HFMD)

"Nonspecific symptoms such as fever, vomiting, diarrhea or skin rash
Abbreviations: HFMD, hand—foot-mouth disease; E25, echovirus 25; E30, echovirus 30; CA6, coxsackievirus A6; EV71,

enterovirus 71
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Ca 6
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