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Acute gastroenteritis (AGE), which is one of the most common diseases worldwide, primarily occurs in infants and
young children in both developed and developing countries. To investigate the prevalence of AGE in Korea, 6,788 stool
specimens collected from hospitalized patients with AGE in Seoul, Korea from March 2004 to June 2007 were analyzed
by enzyme immunoassay, reverse transcription-PCR, DNA sequencing and phylogenetic analysis. Enteric viruses and
bacteria were detected in 2,955 (43.5%) and 1,389 (20.5%) specimens, respectively. Among the enteric viruses detected,
rotavirus (19.7%) and norovirus (18.9%) were the predominant causative agents, followed by adenovirus (2.5%) and
astrovirus (2.4%). Staphylococcus aureus was the most commonly observed bacteria (8.0~19.2%). The epidemic peaks
of the enteric viruses were October to December for norovirus, January to May for rotavirus, and August to October for

adenovirus. The seasonal activity of rotavirus was shifted from winter to late spring. However, astrovirus did not display

seasonal activity in this study. Although viral AGE primarily occurred in patients younger than 5 years of age, the
incidence of viral AGE in children aged 6 to 14 years was significant. The results of this study will contribute to the
currently available epidemiological data and improve public health and hygiene via amelioration of diagnostic methods

and longitudinal surveillance.
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species), thiosulfate-citrate-bile salts-sucrose agar (Vibrio
sepcies), maninitol-salt agar (Staphylococcus aureus), tryptose-
sulfite-cycloserine (Clostridium perfringens), Campylobacter
blood-free selective agar base (Campylobacter jejuni), Listeria
selective agar (Listeria monocytogenes), cefsulodin-irgasan-
novobiocin (Yersinia enterocolitica) % mannitol-egg yolk-
polymixin (Bacillus cereus)S AHg35t o, Hald #+&
API test (Biomérieux, Inc., Lyon, France)Z 5433t} &
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Table 1. Etiologic agents of gastroenteritis in Seoul, Korea, 2004~2007
Number of samples (%)
Etiologic agents 2004 2005 2006 2007 Total
(n=1,836) (n=1,338) (n=2,213) (n=1,401) (n=6,788)

S. aureus 166 ( 9.0) 107 ( 8.0) 424 (19.2) 162 (11.6) 859 (12.7)
E. coli 0( 0.0 75 ( 5.6) 130 ( 5.9) 70 ( 5.0) 275( 4.1)
Salmonella spp. 6( 0.3) 11( 0.8) 29( 1.3) 10( 0.7) 56 ( 0.8)
C. perfringens 0( 0.0 0( 0.0 144 ( 6.5) 17( 1.2) 161 ( 2.4)
Others® 0( 0.0 4(0.3) 21( 0.9) 13( 0.9) 38( 0.6)
Sum of Bacteria 172( 94) 197 (14.7) 748 (33.8) 272 (19.4) 1,389 (20.5)
Norovirus 176 ( 9.6) 48 ( 3.6) 638 (28.8) 420 (30.0) 1,282 (18.9)
Rotavirus 206 (11.2) 372 (27.8) 445 (20.1) 316 (22.6) 1,339 (19.7)
Adenovirus 64 ( 3.5 19( 14) 71( 3.2) 16 ( 1.1) 170 ( 2.5)
Astrovirus 73 ( 4.0) 47( 3.5) 36 ( 1.6) 8( 0.6 164 ( 2.4)
Sum of Viruses 519 (28.3) 486 (36.3) 1,190 (53.8) 760 (54.2) 2,955 (43.5)

#Others means detection number of Bacillus subtilus, Yersinia enterocolitica, Listeria monocytogenes, Vibrio spp., Campylobacter spp.

and Shigella spp.

2 4% (EEpbol] s, wREutole] s, ofrEmutolg]
2 old|w=nlo]#{2), Ml 10 (Staphylococcus aureus,
Clostridium perfringens, Escherichia coli, Bacillus subtilus,
Yersinia enterocolitica, Listeria monocytogenes, Salmonella
spp., Vibrio spp., Campylobacter spp., Shigella spp.)2] &4
& AAbekeleh

AT71ZE F 2,955710 4 nvhole=7F HEH | 43.5%
o] AEES Holom, Al 1,38971 (20.5%)04 H&E
Hotk A A9A2E ZERlolE] A (1,3397], 19.7%)
o} mzZupolE A (1,2827, 18.9%)7F 7H4 $-Al8hl o,
Mt FTAAE S. aureus”t 85971 (12.7%)°.= 71 4
AlsEATL. ofd|ientol e 29} of~Emulole| e At
717F T 75 17070 (2.5%) 2 16470 (24%)°] A== ATk
(Table 1).
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2= Q1) (Table 1).
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1.3%) A7717F &<t F<38] A= Whd, C. perfringens
= 20061 14471 (6.5%)°] AEE d v]3)] 2007l =
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Figure 1. Prevalence of bacterial gastroenteritis in Seoul, Korea,
2004~2007. A) Yearly prevalence of bacterial gastroenteritis. B)
Monthly average prevalence of bacterial agents isolated from acute
gastroenteritis patients.

(*), Total bacteria detected; (O), Staphylococcus aureus; ([J),
Escherichia coli; (2), Clostridium perfringens; (<), Salmonella
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Figure 2. Prevalence of viral gastroenteritis in Seoul, Korea,
2004~2007. A) Yearly prevalence of bacterial gastroenteritis. B)
Monthly average distribution of viral agents isolated from acute
gastroenteritis patients.

(), Total viruses detected; (O), Norovirus; ((J), Rotavirus; (),
Adenovirus; (A\) Astrovirus
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Table 2. Detection of known etiologic agents of gastroenteritis in different age groups in Seoul, Korea, 2004~2007
Age SI:r%p(l)Zs Viruses (%) Bacteria (%)
NV RV AdV AstV Sum

<1 2,853 501 (17.6) 496 (17.4) 69 (24) 95(3.3) 1,161 (40.7) 699 (24.5)

1 1,132 312 (27.6) 317 (28.0) 50 (4.4) 8(0.7) 687 (60.7) 177 (15.6)

2 471 129 (27.4) 127 (27.0) 14 (3.0) 14 (3.0) 284 (60.3) 83 (17.6)

3 281 63(22.4) 69 (24.6) 6(2.1) 3(1.1) 141 (50.2) 48 (17.1)

4 202 32(15.8) 38 (18.8) 7(3.5) 1(0.5) 78 (38.6) 47(23.3)

5 134 29 (21.6) 18 (13.4) 4(3.0) 3(22) 54 (40.3) 23(17.2)

6~14 375 63 (16.8) 40 (10.7) 8(2.1) 8(2.1) 119(31.7) 75 (20.0)

15~30 79 3(3.8) 0( 0.0) 0(0.0) 1(1.3) 4(51) 7( 8.9)

31~60 236 6(25) 3(13) 1(0.4) 5(2.1) 15( 6.4) 28 (11.9)
>61 195 6(3.1 1(0.5) 0(0.0) 5(2.6) 12( 6.2) 17( 8.7

Sum 5,958 1,144 (19.2) 1,109 (18.6) 159 2.7) 143 2.4) 2,555 (42.9) 1,204 (20.2)

Abbreviation; NV (norovirus), RV (rotavirus), AdV (adenovirus), AstV (astrovirus)

Ao ZAFIT Wl olrERile]e a0 A9 5
Aol #7148 $asA kgl

L 202%%2
14%1]77}%]94 AF TN A= 15.6%FE 24.5% Alole] A=
S Bl WHA, 154 o] ATl A= 8.7~11.9%2]
@%e%i HiFr o} e F=Folt} (Table 2). 14] ©]a}
o} 44 ol AEtoll = 245% H 233% HESE
FAATA dolAdto] B d H]sﬁ 1, 2, 34 2 54
AFTAAME 15.6~17.6%2] AEES Ko A Hibe
2 o)tk
nolel A el A= 149 24 AF ol A
60.7%2}F 60.3%2] HEES B oW, 54 olste] A
oA 38.6~60.7%2] HEES HT} (Table 2). 6~144]

AR A 9] vlol A~ AEEL 317%™, 154 ©]
AFe] AF TN E 5.1~64%2] HLB] WFe HEES
EF)

zt mpolel ol tiek AR HAESS AP EH, Aol
gty 59587 T 1144710 A w=Eufolg| 27} HEE

o] Ht HEE0] 192%°]N 2, ZERLo] 2127} 18.6%
(1,109/5,95871), obd:=nfo] ] 2~7} 2.7% (159/5,95871) B
ol~ERulo] B A 2.4% (143/5,95871)2] HEES Btk
rEAfole s HESC] 7P 12 AR 14 (27.6%)
oF 24 (27.4%) Aol o, 14 o]aHH 1441714
o] Aol 158% (4A)~27.6% (14) Akole] HE=&S
o) Wbd, 154 o) dE el = HEE] 2.5~3.8%
¢l AoR FA }E]O*E} (Table 2). ZEpatole]~9] 74-¢-
4 AZE0] 174%210d B3] 14156
28.0%, 27.0% 2 24.6%°] HEES =
slom, HEs % 44 (18.8%)2F 54 (13.4%) 2 6~144]
(10.7%)5 AAUA HxH o= ZHAskolar, 154] o] %
Aol M= ZEptole|27F Aol HEE A &Skt of
gxmlo]g] 2 T3 1A 0|3t AHT 24%)H Tt 14
(44%)°k 24| (3.0%)°lA Ht ol AEES BHalomn,
154] o)’ diatollie= 7o HEHA Ltk v o}
AEZutolH 2 14 (0.7%)9F 44 (0.5%) AETS Al
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24317, 1§ S seralaat 20049 3YNE

20079 6¥7HA MLX 107 3, oo rRy FA4%

7Y skate] BHILAE 6,788 AFHske] Lol HY
e AZ3HATE o] F 43437 (64%) A A A9l

A7F AEE N o, Aol 1,380 (20.5%)014 HEE]
A3, volE 27} 2,9557 (43.5%)° A AE5 o], Aol
H] 3l vpol2] ~7F vlaA] A AZHATE NE AJA=
= 2epole] 28} wgntole] =7t 22t 13397 (19.7%)
21,2827 (18.9%)°] AExo] 7P AS Aoz
BRIl S. aureus (85971, 12.7%)%} E. coli (27571, 4.1%),
ofd|=rlo] 2] 2 (17071, 2.5%), SR ~E=ZHlo]E| 2~ (16471,
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