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Epidemiologic and Clinical features of Enteroviral Infections in Children,
a Single Center Study in Korea: 2009

Dong Won Baek, M.D., Jung Min Kim, M.D., Ki Hwan Kim, M.D., Jong Gyun Ahn, M.D,,
and Dong Soo Kim, M.D., Ph.D.

Department of Pediatrics, Yonsei University, College of Medecine, Severance Children's Hospital, Seoul, Korea

Purpose : Enteroviral infection is a common viral illness in children, We undertook this study in attempt to comprehend
the epidemiologic and clinical features of enteroviral infections, particularly EV71 in children,

Methods : We enrolled 63 children with enteroviral infection at Severance Children's Hospital in Seoul between May and
August 2009, Reverse transcriptase—polymerase chain reaction (RT-PCR) was performed from stool or cerebrospinal fluid
samples, which were then tested for enteroviral infection, Viral isolation and serotype identification also were performed
by RT-PCR,

Results : A total of 63 patients with clinical diagnosis of enteroviral infections were enrolled; of those, 38 (60%) were positive
for enterovirus, The mean age of the patients was 2 years and 7 months and the sex ratio of male to female was 0.9
:1, Their clincal manifestations included aseptic meningitis (21 cases, 55%), HFMD (16 cases, 42%), herpangina (5 cases,
13%), neonatal fever (2 cases, 5%), encephalitis (1 case, 3%), and myocarditis (1 case, 3%). Serotypes of isolated entero-
viruses were EV71 (8 cases, 21%), coxsackievirus B1 (8 cases, 21%), coxsackievirus A16 (2 cases, 6%), coxsakievirus A2
(1 case, 3%), coxsakievirus A5 (1 case, 3%), and echovirus 9 (1 case, 3%). Clinical symptoms of EV71 infection included
HFMD (5 cases, 63%), aseptic meningitis (3 cases, 38%), encephalitis (1 case, 13%), and myocarditis (1 case, 13%). A posi-
tive rate of C—reactive protein in EV71 was higher than those in other enterviral infections, However, there was no statisti-
cally significant difference in other laboratory findings.

Conclusion : We reported on identified enteroviruses, including EV71, during a period of 3 months in the summer of 2009,
In this study, EV71 infection frequently occurred in male and clinical manifestation caused by EV71 was a more severe
disease than that due to other enterviral infections, There is a need for continuous surveillance of enteroviral infection
and its clinical manifestations for diagnosis and treatment of enteroviral infection, (Korean J Pediatr Infect Dis 2010;17:
122-129)
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g2 o7 A nfolg A 7rdo] Folw FolS o] o=

TS Foto] A, A9, A Y, 22 g A}
W HAVE AR 24 BlwEkith FAIEA
FEAL8 SPSS 18.0 (SPSS, Chicago, IL, USA) 2 A&

Sto] =T E (A S AP0 P<.052 EA3
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1. Qe =3

Aoz Autoly A o] o= Fof 631
Z U T HHSHofA s BAd ghol= 389
O Z 60%9] FES BT o5 Folg dH2 AT
27AHE 9A Abo|Aar, e A 24 67]€ol%l e
] 2A4] mqto] MA 2] 53%E A|FT) A Ex=
o7} 18 (47%), o7t 20W (53%) 0.7 HYu|:=
0.9:1%tH(Table 1).
2. Adjoj2{A zZicdoje| UM S U EM

Zutolg] 29 7hedo] ol 3892 e 3678 (95
%), 47 159 (39%), &5 99 (24%), TEL &

%9 237154 7TH(18%), FF 6 (16%), 713 L&

59 3§V 4 58 U3n & P_OE} 71Ek 2.

718, wal Wg o] SA7F AATH Table 2).
Autolgal] Aoz FatAd ekl 219 (55%),

FEY 168 (42%), XA 799 538 (13%), A4
o} 7+4d 2 (5%), ldoﬂﬂr N 2odo] Zhzt 19 (3%) & U}
Elytth(Table3). FoA 99 $k2f 219 = 598 &
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3. ZHlOI2A B0 ME At ok U 5
o]z 2 7ol oz BelE PolselA Bl guh

o]#]A+= enterovirus 718 8#(21%), coxsackievirus
B1¥ 8#(21%), coxsackievirus A168 2#(6%),
coxsakievirus A28, coxsakievirus A5¥, echovirus
9%o] 24z} 191¥, 12]a vl utel Y~ 17471 4
=4k

T ekl $old] el Hlole] A= coxsackie-
virus Bl 8#(38%), enterovirus 718 3#(14%),
coxsackievirus A16%¥} echovirus 9&°] 2}+zt lﬂﬂ"“
T8]al vt Autolei ATt 8ol AEH I
TR enterovirus 718 5#(31%), coxsackievirus
A163 19, v|&F ’@H}O]EV\ 109el4 B3}, 2zl
4 RS doAd nlo]# A coxsackievirus A16
3 14|, coxsackievirus A2% 1%,
A5 14, wEF gufoles 2#9l
coxsackievirus B18 24|, ¥ 93} A4
virus 713 184 A& Table 3).

=

coxsackievirus
3, Aot e

o] 4 entero-

4. Enterovirus 7139 Atk

L

gol gujole]
F2 1714 5
92 ol 67,

Enterovirus 713 7oz gl
2 79 38d % 84l (21w S,

3N Atolz FHit 2d 7/1”€o)9tt A

oo} 21ol9 1, HUH|E 3:1 2 HRleIA] o] o] #hAY
33iTh éﬂg 4 (88%), X1 (63%), A18H-71(50

%), &, TE, \EF, 9IS B Enterovirus 71
AL ol 54 (63%) 2 718 Wk, FitAd &
okl 39 (38%), <, Aol 47 1894 T

t}. Enterovirus 718el] 3 FdA 949 2#+=
enterovirus 718 7ol st o o] U

EbttH(Table 4).

Enterovirus 718 7FQotelx gl HARE AAJsh 7
ol e Bz do AP ME T = 9,580/mm’el
A 22,690/mm’l| o2 BEE BT, HF 14,885/
mm?| Utk 1 F FAT B HE 61%, BET
:@].0_ .\lﬂﬁ 2992 ]4-];]- ]q- ?ﬁ]@ 7<]7]- E-’L Jﬂﬁ
24 mm/hr3d 2" C—reactive protein (CRP) 2] H 2
13 mg/Lo] it} Enterovirus 718 9] th& Aufolg| A
Aol G149 Sots F HAMHALE AAISE 235 ¥ 1]
W v At HAPH A= FASA 0" f2gh Afo
7F AR, CRP (324, 0—-8 mg/L) #k2] 739 ente-
rovirus 7134 FdS BRI o= 7 F 39 (42%)

o], T gupole AoM = 239 5 38 (13%) °131th

Enterovirus 713 #¢ 3o} 5 FA4 S50
ﬂoﬂo] Hl-/ngﬁ]— 4Uﬂg 3;];14/\01174/\]_ ﬁ% ul § _/’:Tl:_
100/mm ol 540/mm’e] o]2= B¥Z Hlon v}
A B8 i 58%, UET IS H 42% 013

Table 2. Clinical Manifestations of the Symptoms of 38
Enterovirus—Positive Cases

Symptoms No. of patient Percent (%)
Fever 36 95
Rash 15 39
Poor oral intake 9 24
Vomiting, abdominal pain* 7 18
Headache” 6 16
Cough, rhinorrhea 5 13
Others " 3 8

>3 years old

TLethargy, Tachycardia, Tachypnea

Table 1. Demographic Findings of the 63 Patients with Clinical Diagnosis of Enteroviral Infection

élgles) l\ﬁie Positive FeNrrsle Positive Tﬁﬁfl Positive POSH(I(;: ) rate
<1 12 4 12 9 24 13 54
1-2 5 3 7 4 12 7 58
2~3 4 2 4 3 8 5 63
>3 13 9 6 4 19 13 68
Total 34 18 29 20 63 38 60
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Table 3. Clinical Manifestation of 38 Enterovirus—Positive Patients by Virus Types (n=38)
No. of patients Diagnosis
Serotype (n) for each clinical :
diagnosis mAerSEEgiiis HFMD  Herpangina Ii\rllefgcnt?éil Encephalitis ~ Myocarditis
Enterovirus 71 8 3 5 1 1
Coxsakievirus A16 2 1 1 1
Coxsakievirus A2 1 1
Coxsakievirus A5 1 1
Echovirus 9 1 1
EV unclassified 17 8 10 2
Total 38 21 16 5 2 1 1
Abbreviation : HFMD, Hand foot mouth disease
Table 4. Clinical Features of Patients with Enterovirus 71 (n=8)
A B C D I8, IF G H
Age 5 yrs 3 mos 2 yrs 4 mos 13 mos 1 mos 4 yrs 7 mos 2 yrs 7 mos 4 mos 2 yrs
Sex M M M M M M F F
Symptom
Fever + + - + + + + +
Rash - + + - + + - +
Poor oral
intake - + + - - + + -
others Headache Headache  tachypnea
vomiting  tachycardia
Diagnosis Encephalitis HFMD HFMD Aseptic HFMD, HFMD,  Myocarditis HFEMD
meningitis Aseptic Aseptic
meningitis meningitis
Abbreviation : HFMD, Hand foot mouth disease
o} AL Fat 56 mg/dl, P> Hit 79 mg/dLE ST B 557] T4 ol YERY o] 7hest
UER . Enterovirus 719 2] thE o]z 2e] € gotol A FE3 TEEE ehdoh Y 2 Qlpela] A
o1 ol 1699 A5 vzl $4 vielelz 901 9 S BAGGD. W),
o7 gk Apol7t glsith 2GR (24%), TR EE 23] F318%),
(16%), 5&71 573(13%) <) n]5o]4Ql FAo] UrE}
Y stouh, T4l v, 457y EA4 THY 52 9
A ) AEH 5 1R o gujola s
o] 9= 2009 5€ e 8Y7HA Autoly A 7 o] ATke o] okopr}. Aujola]se] 7HAL olulA
o] 4%l Bo} 639 thulolt WA elel thal RT— 0.2 Aisbe Fash dolola] o % 2AZ w
PCRE olgalol Aulelelnd Bel2 Adaldn & avkm Leid gnt . of epelE dATel gl
387 9] gtotol| A ol ~7F HEH ] 60%2 AEE olelA A e] 4489 Aol= 1l enterovirus 71
& Btk Agutelg]Al] e n5old A4 AeS 3 g Au|7E 312 dolellA o $-AIEHA UEeRsth
28] Qoslu the BYow A, PR B £ Auloleize] o8 A9 % sole] TRy Frhie
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VS A AOR waH T 1, T o
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hus

TS siehe 497t 1S Utk coxsakievirus
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ok G A Qo4 olm xAblA 57 16
dz bellollA 2 S oR FtA] Fukelo]
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