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Diagnosis of Enteropathogens in Children with Acute Gastroenteritis:
One Year Prospective Study in a Single Hospital

Ju Young Chang, M.D., Ji Eun Choi, M.D., Sue Shin, M.D.* and Jong Hyun Yoon, M.D.*

Departments of Pediatrics and *Laboratory Medicine, Seoul National University
College of Medicine, Boramae Hospital, Seoul, Korea

Purpose: Acute gastroenteritis in children is one of the frequently encountered diseases with
relatively high admission rate. The aim of this study is to determine the isolation trends of common
and emerging pathogens in acute gastroenteritis in children over a 12-month period in a community
hospital.

Methods: The study group included the children who were hospitalized to Seoul National University
Boramae Hospital from April, 2003 to March, 2004 or visited outpatient clinic from April, 2003
to July, 2003 with presenting features of acute gastroenteritis. Stool specimens were obtained within
2 days after the visit and examined for the following pathogens: rotavirus, adenovirus, Salmonella,
Shigella, Vibrio, pathogenic Escherichia coli (E.coli), Campylobacter and Yersinia species. Viral
study was done with commercial kits for antigen detection. Identification of the bacterial pathogens
was done by culture using selective media. For pathogenic E.coli, polymerase chain reaction (PCR)
was done with the target genes related to the pathogenecity of enterotoxigenic E.coli (ETEC),
enteropathogenic E.coli (EPEC) and enterohemorrhagic E.coli (EHEC).

Results: The 130 hospitalized children and 28 outpatients were included in this study. The majority
of children (>93%) were less than 6 years. Pathogens were isolated in 47% of inpatients and 43%
of outpatients, respectively. Rotavirus was the most frequently identified pathogen, accounting for
42.3% of inpatients and 29.6% of outpatients. Nontyphoidal salmonella is the most commonly
isolated bacterial pathogen (3.9%) in hospitalized children. Pathogenic E.coli (EPEC, ETEC)
wasdetected in 2.1% (2/97) of inpatients and 25% (3/12) of outpatients. EHEC, adenovirus, Cam-
pylobacter, Yersinia and Shigella species were not detected in this study.
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Conclusion: Rotavirus is the most common enteropathogen in children with acute gastroenteritis.
Nontyphoidal salmonella and pathogenic E.coli are important bacterial pathogens. Campylobacter
species may not be commonly detected organism in hospitalized children with acute diarrhea.
(Korean J Pediatr Gastroenterol Nutr 2006; 9: 1~13)
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Table 1. Primer Sequences and Size of Target Genes of Pathogenic Escherichia coli
Target gene Primer Sequence (5" to 3) Amplicon (bp) Reference
stx1 STX1-F atg aat cgc cat tcg ttg act ac 180 Paton, 1998
STX1-R aga acg ccc act gag atc atc (8)
stx2 STX2-F ggc act gtc tga aac tgc tcc 255
STX2-R tcg cca gtt atc tga cat tct
eae EAE-F gga acg gca gag gtt aat ctg cag 361 Kong, 1999
EAE-R cga agc cat ttg ctg ggc get ¢ (10)
st1 ST1-F ctt tcc cct ctt tta gtc ag 175
ST1-R taa cat gga gca cag gca gg
It LT1-F tta cgg cgt tac tat cct ctc ta 275
LT2-R got ctc ggt cag ata tgt gat tc
phoA PHO-F gtg aca aaa gcc cgg aca cca gaa atg cct 903
PHO-R tac act gtc att acg ttg cgg att tgg cgt

phoA$} stl, I'E &Y PCRE A #3ata, F3
SuL, Taq polymerase (Roche, Penzberg, Germany),
10X buffer (Roche, Germany), 10 mM dNTP 1jiL, A|
A (10mmolL) S 1Ly E3ste] & 50uL9
3ol HEs FHTE 747}0}9\51‘4@211316 1). PCR
2718 95°Col| A 387 %7 denaturing ¥ 95 °C 13,
5°C 13, 72°C 1&9] 3712 35@ HkE5E & 72°Co|
] 1057t v}x] 9} extension 3 F 4°Col] E#3}H T
ZFZAE SILE  ethidium bromide”} X
agarose®l| A 100V, 2587+ A 719538l Flsldth

W
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E7) =238 SPSS Version 13.0% ©]&3t% 3L
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Table 2. Distribution of Enteropathogens in Inpatients
and Outpatients

No. of identified pathogen/
No. of examined patients

Enteropathogen
Inpatients Outpatients
Rotavirus 55/130 (42.3%)  8/27 (29.6%)
Adenovirus 0/90 0/16
Salmonella spp.* 4/102 (3.9%) 1/28 (3.6%)
Shigella spp. 0/102 0/28
Vibrio spp. 0/102 0/28
E.coli 2/97 (2.1%) 3/12 (25.0%)
ETEC 0 1 (8.4%)
EPEC 2 (2.1%) 2 (16.6%)
EHEC 0 0
Campylobacter spp.  0/102 0/28
Yersinia spp. 0/102 0/28
Total No. of . o
identified pathogen 61 (46.9%) 12 (42.9%)
Total No. of

examined patients 28

*3pp.: Species.

A Ay go] At Folo] 94.6% (1239), 92.8%
26" E FE S AAFHeH 14 o|st= Z+zt
40% (52%), 28.6% (8™)AT}.



AAdS g solo) 61%H47%), 2l FHote 12
H@3%)N A FholRen g Fofo] A9 =
nho] @ 2 559 (42.3%), AR 47 (3.9%), HY
A o 2% (2.1%) ol 9 o] H 5o
ZERto] B2 89(29.6%), AT 3W(25%), 4
et 198(3.6%)9 woldth & of|i=ntoly
, ol At, Z# et, Campylobacter 2 Yersinia
S HAEHA FUTH(Table 2).

of ¥ o

[\°)
E
02
0z
rlok

olsel o

Lo
a
o
b

Al

am
bal

1) ZEHI0|B{A ZY: ZEhuto]l g 2e EF 64

20+ [ No. of inpatients

01T FTk Thel YRANA 121 HEH 7 e §

o]ate] Aote X HEH AU Y Fhofo] -9 14
AN 24 Abol7} 7HE TH(62.0%)E AHA G wHA
e sholo] ALE 2~6417F ARl o] A(54.5%)S
ARt AoAez oY AHFIFE YA B

7h 2 BAFe HAGFg D AZERE =7t
Lo A Bl o]z A]7)7} 317 d] vl =& 7t

A WEESE HPO}(p<0.05) T ZEh}ol
B2 7k g8 Aol AATHFg 2).
dgAonE e Bo 9% gdZ v

g FES M)A Bd P, [tCO.]<16mEq/L;
A <130mEq/L; &2 IYEFY

—a— Rate of inpatients 79

184 Il No. of outpatients --= - Rate of outpatients
(3 - 60
16 1 _
g 147 p 50 8
Q
g 127 / F40 &
<2 10 2
(o) ’ - o
o 8 1 ,// 30 @
Z 61 ’ F20 R
44 - -
) - 10
0 o, e 0

Age group

Fig. 1. The number of children with rotavirus infection and the isolation rate of rotavirus by age
group. The peak incidence was noted in the 12 to 24 months age group of hospitalized children.
Outpatients were studied for 4 months from April 2003 to July 2003.

147 3 No. of rotavirus cases 90
12 4 —®— Isolation rate (%) of rotavirus ~_ 80
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Fig. 2. Seasonal distribution of rotavirus infection in hospitalized children. Seasonal peak was noted
during November 2003 to April 2004. The isolation rate of rotavirus means the ratio of number of
rotavirus per number of studied patients each month.
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Table 3. Clinical and Laboratory Findings of Hospitalized Children with Acute Gastroenteritis

A B C D
Rotavirus Salmonella E.coli Others
(n=55) (n=4) (n=2) (n=69) p value

n % n % n % n %
Fever 5 927 3 75 1 50 53 841 NS®
High fever* 19 345 3 75 0 0 12 22.7 NS
Vomiting 47 85.5 1 25 0 0 35 50.7 p<0.05 (A vs D)
Cough 19 345 0 0 0 0 31 49.2 NS
Prolonged diarrhea’ 4 7.3 1 0 0 0 17.9 1 NS
Elecrolyte imbalance’ 32 58.2 1 25 0 0 10 15.8 p<0.05 (A vs D)
Median CRP value 0 <0.05
(mg/dL) 0.5 911 212 084 (A vs B, Bvs D)

*High fever was defined as follows: peak body temperature above 38.3°C appeared more than two successive days
after admission. " Prolonged diarrhea: diarrhea lasts more than 1 week. i Electrolyte imbalance was defined as
follows: presence of acidosis ([tCO2]< 16 mEg/L) and/or hyponatremia or hypernatremia ([Na]< 130 mEg/L or >145
mEg/L). NS p value is not significant.

Table 4. Clinical and Laboratory Findings of 5 Children with Salmonella Infection

Sero- Isolation  Gross blood High . Stool CRP

type Adm* Age Sex month stool ’ fevger Vomiting WBC (mg/dL)
B + 2y6m M Nov (11) + - - - ND'
B + 4y8m M May (5) - + - + 7.33
B + 7y3m M Jan (1) + + + - 14.43
D + 7y6m M Sep (9 - + - - 9.1
D - 5y8m F Jun (6) - + - + ND

*Adm: admission status, " ND: CRP test was not done.
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Table 5. Clinical and Laboratory Findings of 5 Children with Pathogenic Escherichia coli Infection

Clinical symptoms

Type Adm* Age Sex ls%'gﬂ%n - Prplonged Dehy- a}%%l (n?glj dPI_)
ever diarrhea dration
(>1 week)
ETEC - 2m M July (7) - + - - 0.27
EPEC - 9m M July (7) - + - - ND'
EPEC - 1y9m M May (5) - + - - ND
EPEC 1y8m F Jun (6) + - + - ND
EPEC 1y10m M Aug (8) - - - - 2.12

*Adm: admission status,

903bp —> E N N B

361bp —»
255 bp —»
180 bp —»

" ND: CRP test was not done.

Fig. 3. PCR results of the clinical specimens from 5 patients with pathogenic E.coli. Amplicons of
phoA-positive (903 bp), a~e: M, 100 bp marker; positive for eae, stx2 and six7 (361 bp, 255 bp, and
180 bp, respectively) from EHEC reference strain, f: positives for eae, g~i: negative for eae, j.

Al olake] Zotoll A 7% Y th(Table 5). Y4 Fro}
o Hlg) AuFoz 9 StololA A A

Btm

357}
T 8Y, FE 59 AAF0] Aot %

B AN o8 A%E A9E Ak

275 bp —»
175 bp —»

Fig. 4. The gel electrophoresis patterns from the isolate
of a patient with ETEC (a, ¢) and E.coli ATCC 35401
(b, d)(positive control). Lane a is positive for /t (275 bp).
Lane ¢ is negative for st (175 bp).
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