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= Abstract =

The Clinical Usefulness of C-reactive Protein Levels in Rotaviral and Salmonella
Gastroenteritis in Childhood

Jeong Wan Seo
Department of Pediatrics, College of Medicine, Ewha Womans University

Objectives : This study was performed to evaluate the uscfulness of quantitative measurement
of C-reactive protein{(C-RP) and ESR in the differentiation between Rotaviral and Salmonella
gastroenteritis in children.

Methods : On admission quantitative C-RP measurement by nephelometry, stool culture for
salmonella and shigella, stool latex agglutination test for rotavirus(slidex rota-kit 2), stool occult
blood, stool WBC and CBC with ESR were performed.

Results : Of sixty seven children, 40(59.7%) children had Rotaviral gastroenteritis, and 27(40.
3 %) had Salmonella gastroenteritis. The C-RP levels and ESR of the patients with Salmonella
gastroenteritis differed significantly from the Rotaviral gastroenteritis. At the level of 0.8 mg/
dL, C-RP gave the best balance of sensitivity(84.6%) and specificity(87.5%).

Conclusion : The quantitative measurement of C-RP levels may be a useful tool for
predicting Salmonella gastroenteritis in children.

KEY WORDS : C-Reactive protein - Rotavirus - Salmonella gastroenteritis - Children.
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C-Reactive protein(C-RP ; C¥H-3-Ajgha)s
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Fol5-& CBC, ESR, 8% A3eaAs 5
oj¢ld] o] wjdA}, ZEulol2(Slidex Rota-
Kit 2, bioMerieux Vitek Inc), T #gd1e} &y
AR Al et

¥ A74% (Erythrocyte sedimentation rate,
ESR)= A539 Westergren®'d o2 ZA39n
I H-2 Mckoncky HiAl, Sw¥l=], Salmonella-Shi-
gelladf<lel| wjFa} ), Creactive protein® Beck-
man immunochemistry systems(Beckman In-

e

struments Inc., Galway, Ireland)& ©]-&3l rate
nephelometry® Q9A] AHENEFon Hx &4
e 0.4mg/dLelIAth. 494 BolEe gl 7
E 2d, EF, 028 g3y 2xsigen 49t
A TE, AAL 59 F4de] ddE 71748 4R 7)
o= sigict, A MAL SRadEEs), 2 9 v
Zgo| FIE FolE2 AYrt.

HEfo] Eo|=A AR dEto] vy A dahgyds
e Zehlelg]2r) oz U 2elufolgAdg
Fololx] C-RPY] 79y F2A4& 718l ¢l
0.5, 0.6, 0.7, 0.8mg/dL& cut-offd = stdA EAA
23ttt BAw SASEAZE IS ofgag(t)

Table 1. Clinical charateristics

| it
1. 9NN EY
FHo2 4438 Fo} 679F SepulolglA Fy

T
407, AR AT 2THoIAT} ol8 FE A
EeplolHARET 151278709, AR LIFGT
334228714 E, =EehlolgaddTy HA7ad
FESHA AAHTHP<0.01). YL717+e ehlojgjag
BT 454279, ARIFAT 6.313.19%, 4w
FRETAA 2Py fdd Aol YUTHE>O.
05). 57 TEF 447149 717t = Zepilole = Fd
T 2.9:1.6¢, ARESGFAT 3.0£2.74E F £
746]' Z]' ]“E %ﬁ‘:}' HT_ °© ]-’] Zﬂ‘g' :%EQT :HB%
ATE F 279 #4827 YUTHE>0.05,
Table 1).
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2. dMAH

g E d s é%l/‘] 49 H]FL2 ZEpo]
2lgdy 1.017£0.098, AR dabgas 1.012+0.
06122 Eeplolg 239 T4 i foletA 9ot
(P<0.05). 271543 % AST(aspartate aminotr-
ansferase)= ZEEMHPo|H24ET 52.1+44.5U/L, 4
2 dT 38.9+13.1U/L, ALT(alanine aminot-
ransferase)= ZEPlolalA AP 43.7+£79.2U/L,
ARG 24.3+111.0U/LoE F F 719 fojdt
Zko]7F ARATHP>0.05).

Wy FEehs- Zeptelgagd PN E AEd
o7b Yo, dndagdFede 148 (51.8%)0
A fraEtA AEEATHP<0.01). AHETAH AL A
N7 = Zeplolg GG Tl M e HEHA oyt
ARAFI TN A E 198(70.4%) 04 FeistA AE

Rotaviral GE Salmonella GE
P value
M=£SD(range) M+SD(range)
Number of patients 40 27
Age(months) 15.1+7.8( 2.5-96) 33.44+28.7( 3-125) P<0.01
Duration of admission(days) 45+2.7(1 -15) 6.3+ 3.1(2- 14) P>0.05
Duration of illness before admission 29+16(1 - 7) 3.0+ 2.7(1- 15) P>0.05
Body temperature at admission 37.2+0.7(36 -39) 373+ 1.0(36— 39) P>0.05
Number of stools during illness 33+£19(1 - 8) 6.9+13.9( 0~ 20) P>0.05
Vomiting(number) 16+£13(0 - 6) 2.1+ 3.6(0- 10) P>0.05

M+SD : Mean+Standard Deviation

GE : Gastroenteritis
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Table 2. Laboratory findings

Rotaviral GE Salmonella GE
P value

M=SD(range) M+SD(range)
Urine specific gravity 1.017+0.098(1.005-1.030) 1.012+0.061(1.005 —1.025) P<0.05
AST(UNL) 52.14+44.5( 3 -280) 389+13.1( 4-64) P>0.05
ALT(U/L) 43.7+79.2(14 — 486) 243£11.0011 -54) P>0.05
Occult blood in the stools(No. %) 14(51.8%) P<0.01
Leukocyte in the stools(No. %) 19(70.4%) P<0.01
Presence of associated symptoms(No. %) 19(47.5%) 7(25.9%) P<0.05

AST : aspartate aminotransferase

HATHP<0.01). B7|=24, A7A7E, €434 5
g Fukdao] Y FHle 2eHlHAT AT 194
(47.5%), A= Iz AT 73(25.9%)2 Zehlojg 2~
FEFAN GAA™Y =LA T FusAol
frolahA 2tH(P<0.05, Table 2).

oA wigE drdadde DT 153](55.6%),
BT 1131(40.7%), CF 13(3.7%) 9] &=0]3ith.

3. 244 H&EH(Acute phase reactants)

g A4 = (Erythrocyte sedimentation rate,
ESR)= Zeplo|si 239w 6.2+ 7. Tmm/hef H]s) 4
2aggdolA 16.1£15.3mm/hE F9)81A =t
(P<0.01).

C-RP: ZEhule]g2%9E 0.7£0.6mg/dLE 4%
LA T 5.2+5.1mg/dLe W FosA vt
(P<0.01). )] By 4= ZEpto] 22 H gt A
10.145.5(x10%/1L) 2 AxdebddF 12.8+7.7(x10°
/L) vlaste] o Zel7k JAATHP>0.05, Ta-
ble 3).

Table 3. Comparison of acute phase reactants between
Salmonella and Rotaviral gastroenteritis

Rotaviral GE Salmonella GE

value
M=SD(range) M=£SD(range)

ESR(mnvh) 62+7.7 16.1+15.3 P<0.01
(t -40 ) (1 -=-55)

C-RP(mg/dL) 07106 5.2+5.1 P<0.01
04- 47) (0.4 - 20.6)

Blood leukocyte  10.1%5.5 12.8+7.7 P>0.05
(X10°) (2.7-30.2) 4.5-34.1)

Table 4. Sensitivity & specificity in relation to ESR pred-
icting Salmonella gastroenteritis

ESR >15mm/h =21mm/h
Sensitivity(%) 89.5% 97 4%
Specificity(%) 37.5% 25.0%

ALT : alanine aminotransferase

Anddldde ] ESR>15mm/hS cut-offA2 5
Fe o 974% 89.5%, Eol% 37.5%, ESR>21mm/
oA} WZHE 97.4%, Eol% 25.0%1AvH Table 4).

Ard@dgdr C-RP>0.5mg/dL& cut-offX]=
9e o 4% 88.5%, S°lx 66.7%, C-RP=0.
6mg/dLel A 7T 84.6%, EolE 70.8.%, C-RP>
0.7mg/dLlA A% 84.6%, Eo|= 79.2%, C-RP>
0.8mg/dLolA AAE 84.6%, Sol= 87.5%0°1U
W4%EE C-RP>0.5mg/dLol M 88.5%% 7 E}ke
o C-RP>0.6mg/dLel¥olE 84.6%2 LAFAL.
Eo|E& C-RP>0.8mg/dLAlA 875%Z 7P &%
t}. Cut-off A2 WIAEY} Bo|=E o] uH{T o C-
RP>0.8mg/dL7} 7} A28 tH(Table 5).

5“‘*5"“’] ANY FeEe ZelolH2RE Tl 19

#(47.5 %), ARdFdT 7H(25.9 %) 2 ZEjlo
H2F TN FuFdoel FlstA Bkrh(p<0.05).
Table 5. Sensitivity & specificity in relation to the C-RP

concentration at four cut off levels predicting
Salmonella gasiroenteritis

C-RP(mg/dL) Levels
20.5 206 207 =08
Sensitivity(%) 88.5 84.6 84.6 84.6
Specificity(%) 66.7 70.8 79.2 87.5

Table 6. Associated symptoms or diseases
Rotaviral GE Salmonella GE

No.(%) No.(%)
None 21( 52.5) 20( 74.1)
Hyponatremia 1( 2.5) 2( 7.4)
Respiratory disease 9( 22.5) 3(11.1)
Bacterial infection 6( 15.0) 2( 74)
etcetera 3( 7.5) o 0)
Total 400100 ) 27(100 )
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e AUYEREF 18(2.5%), 237154 9
(22.5%), A8 74 68(15.0%), 19 E47%4
o] 3%(7.5%)°14 AR ArddFdTAME A
UEFET 29(7.4%), T¥7154 38 (1L.1%), Aie
A7rE 2%(7.4%) 5ol K Table 6).
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zgs}7) 5 28] Y49 Fostdof g’ FYAF
A& ol#7|7hE BEAINA B HRTAZ o]g)
317) 4A B, 319 oAy & Folt, 4T
A, Helo] AAld Fo}, 454 FEAE, IUAR Fo}
o] gate] 10~1497 FoIRES g}’ v 2e}
o] 2g2 ML 241} 0le] 7 B3 =7he
o Azete] & Add TESG ddR AFste] 5~
TU7 A&HE 44 HAE 29sie] Adz 345
o 5E71%%, AST/ALTA%e] &3] Sugg’??,
24 o|Fel = UlFE A7 glol AA A =Hedl
E dToAE Zepolg ATl BHEEH| @
gow TE7|F40] ButEE 71 gt

g, TE, dE3} MAPT 43 Fa ool A
e e A9 AgAd, FAAF 2A
4 Asojdle] F23AT YTt B ARR
AEs7)E oe 9 Aoddgddr &8 FutEE o
Hul W e AXe wE 9840) o] AF
oz AFe gl Arddd 299 /50 7
49l 7FsAol 60%¢ getms Amdeiztygo] B
St M ol g 7)o TRl o ol ATH
A A stefof st B A7 E i) B3 e 7
g& Zehlolg 2 AFoA s AEHA ggton, 4
2 FhA = i B8 Rd&(70.4%), FE
e A S (51.8%) = AEFA &L A4= g4}

ATge T, 98T 37t 59 Aaikee 4o

o HEPHAES (erythrocyte sedimentation rate,
ESR), C-reactive protein(C-RP), #i83%7} Sol
A AFAAE T dlolgjan T vgdd 28s 7
Wl o) QA 0= po| 3 grPINIOWPY ¥ g
A ENRE 7= AR GG 2EhtolH A%
oA frefd Aol7t gigen, ol FANFTFFING
R A7 (band neutrophil) 9] F7h= Aolg4dd
X FREA ghol AlaAFE Y Aaxgel] 8314 &
oz 08 Bas XS,

£ A7 C-RP ESRE ArdalddFdAa 2
efrlolg 2 Aol Hl# f-o3tA =t

HY T A74&% (Erythrocyte sedimentation rate,
ESR)& Zeputold] 2 AT 6.2+7. Tmm/hel v 4
2agdgd oA 16.1+15.3mm/hE FAeH =3t
v Ardegdes AYHAER 20mm/helst,
2 15mm/holsh) el A 2A ejux] gkgren, ¥zt
29 Eolx% ESR=15mm/hollA W% 89.5%, &
°|% 37.5%, ESR=21mm/AA A= 97.4%, &
T 25.0.%% DZEE E%oL Sojxs} o}, 7Rl
gl f-8381A gt @ 92 nas dXstgndY
' =3 ESRE Hematocritx], 83 v 24 29
T 8 HF Fo] G B S g5 FAHAI}
FeHug g7t £3) 5aHE F9dA4 Hema-
tocritXlo] wHeh W37} Q7] Hoh?,

C-RP= YA Al¥(macrophage)el 48] A=Ha
cytokinesoll 93] /== FAMESAHow GFA
2 == A 219 Fale & g X A
Z7lete] 4919 EF % vFo]Awt BT,
C-RPE AAd| o]ido] A7 A% 6~2417F ol &
2 Azbel] Frkehe Al B S EA = 24A)7}F o]
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A7 ARIERGAS WRESY BolEE AT
2% Y=L C-RP>0.5mg/dLelA 88.5%% 73
E3ton C-RP>0.6mg/dL - 0.8mg/dL 4] 84.6% =
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713 gstch Andebddds 175} 5olxg 2o
13 9 cut-offlE C-RP=0.8mg/dL7t 7 &3
Atk ATAd 2499 cut-offe HhFEHA Rasy
ey, ofdxulojgid] F IFI] FAYelA=
2mg/dLE ¥71= 2. Borgnolos"& AlF4 %
g3 wol# 2 FdS FEAwsrle 2Fe cut-off
A2 NAE(T7%)9 S0 %(89%)E vER C-RP>1.
2mg/dL=Z, Aeromonas hydrophila®t Plesiomonas
shigelloides®t & E3}A] &= 474 ne gt
9 A7 Ade gRE CRPEE 3.5mg/dLoeldo]|
g1 319t ¥ ddA e drdapd gl 4839
21} Borgnolos-& Yersinia®t Campylobcter jejuni
of 9% AFA FE7A T B=RE Ao 47
%q_”)la)l

ZH) A wHEo] Wi FA7lel wHEshe o7 849
(acute phase reactants)] ¥¥<¢l C-RP9 A ZE4]

& A7 gL vt W23 e, wjFa st
o 7] dell AlEA #Ee) Ade] =gl 3‘11 C-RP
7} A nfFol AEHS JHsHA] BE HjEol®
oleA Ardagge] 27| dd = 84t &2
2 FA e 994 NFsAEL AE Campyl-
obacter jejuni, Yersinia enterocolitis, Adenovirus
T By 4T AArE @A ATARGeAY
ESR #¢ ol g C-RPAFEN Y] #5840 ¢ d7H
ofe} & Flolrt,
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2 g go} 674 & o J¥FATH C-Reac
tive protein, ESR, @A4HETS 55 H|ZEA3]]
o2& AES A9
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9 TR YA FHl= ZElIHAT AT 199
(47.5%), A2 IFAT T4(25.9%) 2 ZEpulo|E =
FATN A FuksAo] FAgtA BU

4) F44 w$EAQ Fd7 FHE=(ESR), C-
RP(C-reactive protein)®] HTxE 439w
A f-2atA &gkt ESRE 7% uls] Bojwrt
AR A 2ol {834 Wkt

Andatgde ] W7AEE C-RP>0.5mg/dLelA
88.5%, Eo|=¥ C-RP=>0.8mg/dLlA 87.5%7} 7}
Z=ott. C-RP=0.8mg/dLAA 4% 84.6% 5]
T 87.5%°th ARdeddds RgE Bol=g
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