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with acute gastroenteritis.

Comparing the Cause and Symptom Severity of Children
with Acute Gastroenteritis

Seung Hee Ahn, M.D., Hyun Chul Lim, M.D., Hwang Min Kim, M.D.
Young Uh, M.D." and Seok Won Seok

Department of Pediatrics and Diagnostic Laboratory Medicine”
Wonju College of Medicine, Yonsei University, Wonju, Korea
Gangwondo Research Institute of Health & Enuironmentf,

Purpose : Acute gastroenteritis is a frequent childhood disease. The purpose of this study
is to determine if certain pathogens are related to more severe clinical disease in children

Methods : Two hundred seventy one stool samples were obtained from pediatric patients
with acute gastroenteritis that was associated with virus, bacteria and protozoa infection
between January 2006 and December 2006. The clinical severity was assessed by using
the 24 point scale Clark score. We evaluate the Clark score according to the pathogens.
Results : One hundred thirty seven children were noted to have virus, bacteria or protozoal
infection. Rotavirus was the most common pathogen found in the children with gastroen-
teritis (20.6%). Other frequent pathogens were norovirus (10.7%) and E. coli (12.9%). Vo-
miting (P=0.049) and diarrhea (P=0.003) symptoms were more frequent in the rotavirus
group than that in the rotavirus negative group. There were no statistical differences in
the Clark score between the virus positive group and the virus negative group.
Conclusion : We concluded that rotavirus was the most common pathogen in children with
gastroenteritis, yet the clinical severity was not dependent on the
bacterial pathogens. (Korean J Pediatr Infect Dis 2008;15:138-145)
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. AAA B9 A= rotavirus, adenovirus, no-
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rovirus, astrovirus & 4% Hlolgl Salmonella
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spp., Shigella spp., Escherichia coli, Vibrio spp.,
Staphylococcus aureus, Bacillus cereus, Yersinia
spp., Listeria monocytogenes 5 8&2| Ait, Crypto-
sporidium parvum, Entamoeba histolytica, Giardia
lamblia 5 3F9 YFo= F 153 g HIAE
Arretaeh. 289 3258 AA 5 WEY, FF 5o

weldge] Ay, S5 AAH Gz <l
AdE 2]l Fole didelA Ao,
T 271499 FolE FFAoE EA

2. ¢
1) Y3Y HolHA, ASHA

d3t3 phosphate-buffered saline (PBS) 5 mLell
of 1 g ARe WS Yo 5§ W FHd98 38D
vortexing st¢] & 41o]F= TS, 3,000 rpm, 4CelA 20
1 AR s A 3 mLE vhelel 2 AL,
w2 2 mLE YFHAM A28 th Rotavirus, ade-
novirus, astrovirus A&& 913l EIA (enzyme immu-
noabsorbant assay)& AFH&3t 2™, norovirus HE
S $18) reverse transcriptase-polymerase chain re-
action (RT-PCR)S AH8-3F31 1, A5 HA = EIA W
HE ARSI

2) WAM MZT A

H13k Tryptic soy broth (TSB) 5 mLel ¢ 1 g

wue £3 4E9 Fol Mgstn, TgsA

dofol Al Aol B4 AFH] FEEA @ AP

of &A= Gram negative multiplex PCR, L&A
ol tidl A= Gram positive multiplex PCRE AHE-
sttt w3 HAM WA Enterohemorrhagic E.
coli (EHEC), Enterotoxigenic E. coli (ETEC), Ene-
ropathogenic E. coli (EPEC), Enteroinvasive E. coli
(EIEC), Enteroadherent E. coli (EAEC) 5%9] &

g 3 4 9+ Multiplex PCRES HEZ A|g3to] ¥
AAE FRlatairt ol AldolA S B g
AN Ztztell gt A E o] gale] Ul EEE
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H73kA ) Clark scores g, AL FE, 5S4

9 YA oz FAE 9lom Folo] FAdd ut
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S5, 174 oS FF o AYsAUTHTable 1).
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Table 1. Clark Scoring System: 24point

Point Value

1 2 3

Diarrhea

Number of stools/day 2-4 5-7 8

Duration in days 1-4 5-7 8
Vomiting

Number of emeses/day 1-3 4-6 7

Duration in days 2 3-5 6
Body temperature

Temperature(C) 38.1-38.2 38.3-38.7 33.8

Duration in days 1-2 3-4 5
Behavioral symptoms/signs

Description Irritable/Less playful Lethagic Seizure

Duration in days 1-2 3-4 5

Clark scoring system adopted from referrence”
(<9, mild; 9-16, mild to moderate; >16, severe)

90 a3
T8

50 44

Mo, of patient

21

<1 =11 12-23 24-35  36-47  48-58  GO-71 > 72

Age (month)

Fig. 1. Age distribution of patients diagnosed with
acute gastroenteritis hospitalized at the Wonju Chri-
stian Hospital from January 2006 to December 2006.

d1(28.7%6) & 24| WA &) Zolrl thF-Eo] Ak, 24
o] 341 mIHko] 44#(16.2%), 341 ©]’& 44 w|Rto] 16
#1(5.9%), 441 o’ 54 wIRE 212(7.7%), 541 ©173 64
T eko] 18%(6.6%) A1, 64 o]de] 1281(4.4%) ¢ &
EE HAvHFig. 1. AlEE FXo4 11455 Hloly
22| W=7} S7tete] g&3 39704 A&HEH, 449 o]

Fole Faste FEs BAtHFig. 2).

2. 2ol 2
27179 Fhols 137%(50.5%)0ll4 Hiol 2 A,

A5o] HEHALE vlo]gize] HIEr}t =& Aow £
AFE o™ 861 (31.7%) o A =l ©]% rotavirus
= 568(20.6%) Al Al = 2™ norovirus 29¥(10.7
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Fig. 2. Seasonal distribution of patients with rota-
virus, norovirus and E. coli hospitalized at the Wonju
Christian Hospital from Jan 2006 to Dec 2006.

%), adenovirus 78(25%), astrovirus 1&1(0.3%)& X
Ak AL 4198 (151%)00A4 FAdol HauE e
H E. coli7} 35#81(12.9%), Salmonella 481(1.4%), Ba-
cillus 2#(0.7%), Clostridium 2¥(0.7%), Yersinia 1
#(0.3%)9 WE Fo= Yt 71852 108 (3.6
%)M FHS BHIo™ Giardia lamblia 53(1.8%),
Cryptosporidium parvum 481(1.4%), Entamoeba his-
tolytica 1#1(0.3%)2] HI=E R ATHTable 2).
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Table 2. Frequency of Each Pathogen Detected in 2 Folo A TES

271 Stool Specimens

1539 (71%) ¥ H]aLek

$540)

3% 2 Fo

o] Tl dEd A

3o rotavirus 24 okt o]
UH EAEAA

Aol

SN

rotavirus

Pl ol FES} A

181.7%)<

7}2}

Ok/H

Pathogens No. of Isolates (%) (Table 3). TEZAL 329(57.1%)°14 B@=Yom,
Overall 137 (50.5%) rotavirus &7 #oH41%)<} ¥ uLsS w FATH o
Virus %Eﬂwﬂ = om QA ol UERITHP<0.05). At W%
Rotavi 56 (20.6% - .
N((Zri\\lzllrriss 29 (10.7%) 5518 (98%) A1 #H2 =] o] rotavirus Y4 dlF-Ee
Adenovirus 7 ( 25%) ofoll A HrtE FRbeH Az
Astrovirus 1 (0.3%) A 8lo}(84%) ¢+ WIS wl 593 2tol= W}
Rotavirus+Norovirus 5 ( 1.8%)
X
Rotavirus+Adenovirus 2 ( 0.7%) (P<0.05). ™A rotavirus
Bacteria 41 (15.1%) AR WIS Al YERETE T2y rotavirus @3 o3 el
E.coli 35 (12.9%) w2 5 o Alo]9] Clark score™ *Fo]l& HolA| ¢k
Shigella SpDp. 0 ( 0%) : ok 0] Blo o A= A= T
S enterifidis 4 ( 14%) tHTable 4). Rotavirus ¥/l FrolollA= A 237
B. cereus 2 ( 0.7%) (41.0%), B%5-F5% 32W(7.1%), 5%
C. perfrigens 2 (0.7%) HAom rotavirus &4 FolollA= ZH2E 10478(48.3
Yersinia spp. 1 (0.3%) %), 110%(51.1%), 19(0.4%)& HATH F & 2% 7
E. coli+Salmonella 1 (0.3%) s o o ol ol o
Protozoa 10 ( 3.6%) SoTe e vge] wkon
G. lamblia 5 ( 1.8%) g og Z AolE Holx ¢kt Norovirus
C. parvum 4 (14%) Folel A HA(68.9%), TEG5.1%), AAHBI6%)°
. . o
£ Histolvtica Lo 4ol M3l YA norovirus &4 Bols) vl

Abbreviation : spp, species

Be W BATHORE oA AolF molA ggto

Table 3. Comparison of Various Symptoms According to Pathogens

Clinical Symptoms No. (%)

Pathogen No. of total patients
Fever Vomiting Diarrhea
Virus
Rotavirus 38 (67.8%) 32 (57.1%)" 55 ( 98%)" 56
Norovirus 20 (68.9%) 16 (55.1%) 28 ( 80%) 29
Adenovirus 3 (42.8%) 4 (57.1%) 26 (89.6%) 7
Bacteria 7 (100%)
E. coli 24 (68.5%) 19 (54.2%) 28 ( 80%) 35
S. enteritidis 3 ( 75%) 2 ( 50%) 3 ( 75%) 4

"P-value<0.05 (by x? test for comparing between the rotavirus positive group vs the rotavirus negative group)

Table 4. Comparison of Clark Score According to Pathogens

Clark severity score No. (%)

Pathogen No. of total patients
Mild (<9) Mild to moderate (9-16) Severe (>16)
Rotavirus
positive 23 (41.0%) 32 (57.1%) 1 (1.7%) 56
negative 104 (48.3%) 110 (51.1%) 1 (0.4%) 215
Norovirus
positive 16 (55.1%) 13 (44.8%) 0 ( 0%) 29
negative 111 (45.8%) 129 (53.3%) 2 (0.8%) 242
E. coli
positive 17 (48.5%) 17 (48.5%) 1 (2.8%) 35
negative 110 (46.6%) 125 (52.9%) 1 (0.4%) 236
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™ Clark score 9A 9Jv| )& Ao
Norovirus ¥4 3ol 5 F5& ATt
Norovirus &7 #o} & 29WdlA F5 %9 Clark score
5 B, o] F 1982 E coli 7+9& SREe 71917
W Btttk E. coli 43 Frol JA] WH(68.5%), TE
(54.2%), ArHB0%)E EHIAIW E. coli &73 Erolt
7} vl & w Clark score= & ztol& Holx| &k
©o 1 astrovirus, adenovirus, Salmonella 9] H]5=38+
AE BT} Norovirus ¥4<¢ ol Al CRPE 33
7 1.0 mg/dLE &4 Fo}(1.99 mg/dL)ollA B} v
A ZAE oW (P<0.05), rotavirus ¥A Frolt(1.97
mg/dL) ¥ Wastds welx= v X2 vElTh
(Table 5). Hfole]z, Alite] Fdofitel] e tiuigd
AArN A= Salmonella %73 Frotell Al o] Al VrERR:
th. Saimonella %73 3ol 48ZF 3WolA viRigE AL
GRS 1Yo Salmonella +73 Fobwt#} MLt
& o= FATHoRE on7t AATHP=0.029). A&
9 Clark scoreZ AH®EW 14 nvte] Folo = 7
Z 298 (35.3%) BE-T 6% 538 (46.6%) o2 AL
o] AZ-T5 % Folrt B wide 14
o] ool e AZF 489(57.1%),
(42.8%)5 R, 1A "|Rte] Folof| A FF =

& e B

3 CHTable 6).

g nolx wsck

Al He
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[o

o4 24 vlur
AE-F5E 364

7wt 4

Table 5. Comparison of C-reactive Protein According
to Pathogens

CRP mg/dL (m)

Pathogen P-value
Positive Negative

Rotavirus 1.97 1.87 0.65

Norovirus 1.00 1.99 0.02

E. coli 2.96 1.73 0.03

P-value by T-test for comparing between each pa-
thogen positive group vs each pathogen negative
group
Abbreviations : CRP, C-reactive protein;
value

m, mean

Table 6. Comparison of Clark Score According to Age

il &
718 B3 A LAEE rotavirusE Aok HA4 F99
25-40% HEE AAsHE vlo]H =z e A9l 1 A

2= Aol mel Fe) AolE mole o %
H4 A, FUlel s GIPS, G2P4, GAP6 ‘394 4
o] EatA muHH xdH< zo]2 B e

il

F

[e] —I

A= de T 55 BEW A8 B A g8 F
Aol Aetm e FdoR 357 T4 A 24 A
A Y Heud 5o A & dHTE whkE §
A= EAol Ak slele] B AR A= rotavirus
G Fholol A W HAL FE AT F "
A=7} et Q7)zke] el wrxek v o
wek FjelA] A 5Pe] 20060 sk B 1074
HlolA & 3400 thAHA 2] A3} rotavirus ¥
date] Flofo Al FAfo] Hr} 4lg Ao Rusta 9]
o B AFAFNAE oY FFH PUA F vol

0
N

o g 7gde AN ETL 2 A& B O0M(37%),
AA Bole] 206%NA rotavirus?t HEEACE oA
& ol AToA B 53%RTHE W 3oy, 1
AL izl vpolel s FoX= 65%E AHASHE H|
EEA o] A9 HR=F FES
< rotavirus Y] Fholell A FAFe] AE Ao
Elgt o AANP=0.003), TE(P=0.049)9] Sdo] A
Ao oul= AolE BYTE 1Yy rotavirus &
Aol fel dde ARAAE Holx odrh

27178 9] Zto} F 70%0A Who] HHEFANSH, ro-
tavirus @4 Fol 5 67.8% 014 o] T At o]
23k 9o 2 e oy g5 Fo YUARE 83
£ goles Yo r Hgown B ol W
7b EA vE o 4Hd s Rk 1Fd, HEd
5o WA A3te] oyt Aol XFE A& A
o] & 4 glt} o] £ A3 W 7V} Clark Aol 2
WA e Aow Ag¥Th Bl Auzog vy

o
[
o

Clark severity score No. (%)

Age (month)

No. of total patients

Mild (<9) Mild to moderate (9-16) Severe (>16)
1<, <12 29 (35.3) 53 (64.6) 0Co0 82
12=<, <24 48 (57.1) 36 (42.8) 0CO0 84
>24 50 (47.6) 53 (50.4) 2 (1.9 105
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