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Risk Factors for the Early Recognition of
Cow's Milk Protein-induced Enterocolitis
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Won Joung Choi, M.D.", Byung Kyu Choe, M.D., Yeo Hyang Kim, M.D.
Una Kang, M.D.T, Sin Kam, M.D.F and Jin-Bok Hwang, M.D.

Departments of Pediatrics and Pathology T, Keimyung University School of Medicine,
Department of Preventive Medicinef Kyungpook National University School of Medicine,
Daegu, Korea

Purpose : Cow’s milk protein-induced enterocolitisC(CMPIE) is a symptom complex of vomiting and/
or diarrhea caused by delayed hypersensitivity and may result in serious complications. This study
was undertaken to identify high risk factors to facilitate the early recognition of CMPIE.

Methods : We reviewed the data of 101 patients, aged 15 to 45 days, admitted due to vomiting and/
or diarrhea between 2003 and 2004. After excluding 13 patients absolutely breast-fed and 2 patients
transferred from other hospitals with the impression of CMPIE, the 86 study subjects were divided
into three groups based on the underlying etiologies; CMPIE, infectious and non-infectious group.
Results : CMPIE was diagnosed in 11 patients(12.8%). On admission, failure to gain weight(P=
0.003), hypoalbuminemia(P=0.003), peripheral leukocytosis(P=0.015), and metabolic acidosis(P=0.014)
were more significant in the CMPIE group than in the others. Multiple logistic regression analysis
showed that the independent predictors of high risks for CMPIE were failure to gain weight <10
g/day(OR, 10.25[95% CI, 1.62-65.06]) and serum hypoalbuminemia <3.5 g/dL(OR, 9.18[95% CI, 1.69-
49.74]). Cow’s milk challenges were performed in the 11 CMPIE patients; vomiting(81.8%), abnormal
stool test(80.0%), peripheral leukocyte count and absolute neutrophil count(ANC) increase(100.0%)
(P<0.05), and enteropathy(100.0%).

Conclusion : CMPIE is not a rare clinical disease in early infancy. The high risk factors of CMPIE
were identified as follow : failure to gain weight below 10 g/day, hypoalbuminemia on admission and
a rapid decrease during admission. Cow'’s milk challenge test with endoscopic duodenal biopsy was
helpful to confirm CMPIE. (Korean J Pediatr 2005;48:991-997)
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.

milk intolerance) T Y A

[eXe]
T

o,
=
a
S
2

M

rhu

Shro R ERSFATE Gobr] TR AL

g A,

dgozr &

o 27]= CMPIEZ

A
ocql
enterocolitis, CMPIE)< H|-IgE 8 ¢33

ki3

g =71 2]

=
o O
S5 vz

A AR AR BHF AN
< (cow’s milk protein-induced

4E gel=7)e o)

A
=
)

“AA Aot
A4 :20056 6¢
A A A} R H

=

o sheh s} zoprhetum el A%
16, 5<1:20051 749 22
A ulsti o) shejet olaleham s
Correspondence : Jin-Bok Hwang, M.D.
Tel : 053)250-7331 Fax : 053)250-7783
E-mail : pedgi@korea.com

alc

=
5

fr & Ho
> £ Ho
Yo o

Mo b oy

)

¢

=2,

o

% (necrotizing enterocolitis, NEC) %
F 9ol FoE 8%tk CMPIE= #
Horlol wds= AREH 27 9
do] 47 etk , CMPIEE= $1%

R o

71—

Q2 > oo

=4

|
©
©
fart
|

Z

N

Ao} 2 of@ o}
s AT 44 &

g o, Aol #AH

[o
o, L
ash

4
ok

ol

fo
it 4
o ottt ox

o oox N
oM,

g

i)
N
N o
o
>
= S
91.’4

oN K

£
oz
e/
3
it



ol 9 891 ¢ ¢ wHi A Fd AHe] =TS AF AFIA

sh= Hl-IgE v & AQY deElEr2 deix o], IFH Hog {AstRen 24AzF FAEAnh FF wdo]l glow
uoWE TR Fdo] wEste IgE WY S SAY L2 /8 Al 4ATE o]F gl RAES AR REEA
71 wlste] AF3 FAe ABAE FFIIVE A Fom,  AHE AU % A9 A "2 g9 wyEs AAlE
BAL 9k AAA = ek & g x| g Algsta Ao i%:ruﬁ(dbsolute neutrophil count, ANC)Z 7|
kA, 7bEe @ 7)ol CMPIEY] ZwH4 Anig]E oyl Abatgiom, {3 Alg F 5-6AI7kl] W8 tpel ANCE A
Agd Foe fEshs Aol Fasith 1oy Ho 244 FA89la, ANCE Powel’# McDonald 579 71%e] wet
9l Aehd H wajo] FES AfwEe] A @ow mI H  3500/mm’ ©l4 F7HE ) 4‘3] AE Ao st
o F4% folo] ®glR oJgH wFA 23 EHS ofrjst AlY 6-8A17F Aol mlEE WS ANERe 7‘“53«] =49, 0y
A= Tou A5 aafgst 57H olde] &9 F iyt LAIsH
AREL & 32 9= 7]#elA CMPIES] A& Hlmg dop W o Axdow A Gk S 28A F2 A oF 244
B d4 2715 B8] 27d3S 93 dAES st F F PJols A9 JT_LH/\Vé(G F-N230, Olympus, Japan)<
3, olE uige® JidE W " WHS Ackste] woh Al o2 mpFglo]l Aldstdion, S ulE A iR sHEQl Aol
ek 254 Jog Festux & AFE AlYsiarh A Al 259 A 327t = —% AFAsHATE QA F ek
S ¥(muscularis mucosa)ell F2Ao] HA ddd dATS AT
CHAM I Hbed ez ok &% Ad x2o ety AFS Hwang ™
Kim”¢l Mg ol gsto] sntEad-deslor ¢y x4
1. Of & < 100902 wj&slellAl 1% FX|(drawing attachment, Olym-
20034 3S16)A] 2004 797 AWTsm o sheet Eake]  DUS, Japan)E 33 dn)Ao] AZAs 1%ke] 5 mmd EwE
Y 2oty HEo FE S HAAE F4E st AT 15 ol @A AFetdth Hwangsh Kim”e gzt A4 A3
o4 452 W Aele] DA F CMPIESH: #Heo] gle AS Z 8319, §R(Gvillus)e =17t 350 um ©1’dd S Ao
= o7 me AW 9ol¥sl B WA CMPIES ZAst o 2607350 umSl A5 A A= 150-250 umsl A5 FE=
o] A9 Hol& ZAE Aol 86HAZ UEow CMPIE 84 A=, 150 um ©]38k] A9 o} A (subtotal) AFO = 4 2JtS]
T, A8 AT, NEA ZET] 3woR o] 94 & 3. EAEN
A TS T A U9 BA AFe W, UF wRWA, BE W WAT4,
2. 4 gabgd Abe, wx g9 ST, U2 g9 g4adg, il
CMPIES] Atk 7]%2 Sicherer 579 Atk 7|28 2 315ho] 8 B WMy AP Fd9 A #3F vlaE ANOVA with
Bgol CIEREES o] 49 HESE 9& §u @ 4z Lurkey's for al pairwise comparisons °]-&3t3i o, 9}
Aol weh 24212k ool T, AAL W, Al F F oopx S WH N T AT AdwnAe s, A A A £
ole] Zapel WS AS Wuls Hol= Aoz Aelahelc Tz "o wWPFo W= paired t-testE o] 8-3F3Th
CMPIE #¥ %8 A4S Sicherer 5%, Shin 5%9] 8.2 CMPIESH @4 Aol HlaolA CMPIE ## AAEL
TAZ e ‘”\] Az Wadd GA & ﬂ](g) zx4 BE % 2AxY 39 l"i_r“(rnultlple log1st1c regression ana1y51s)
o v E A
2 wx e a4 2 A9 Asad qu Ay gu 7O TEE P00 sl 3 3}%
2 WMYF AYT 2] E Ak AEAd A3
o wEAE s A B4 N A P 5 A 24 4 &
ArE 2% e Addd dAS oAE 4 dd B2, v
494 ARTe 4UY AU GNT S 9AD g9 wgep |- CMPIES WD H=
At AT 717 B 4 AT 159 ol 45 w]wko} 208%]
FEshd L AP FEE dsta FRu FE o 104 T, TR F2 AAE FAR Udd dobe 1018019len, o
ol Algslich AuAg grsyn dUdS A £ e 2dE B T AFHA EH FRol 1389 CMPIES FAstl B ¥
S FHEgh & 59 98S Jatua 5 AG HA &9 oA AYE 2dHE A didols gedlolgith I MES
ol A 015 g/kge EHE SUIFEEEC 4ol 18 B IAR CMPIETS 1181(12.8%), #9423 62#1(72.1%)
ol T AARE BoF FA4E saA AaEs BFsth PR, A ugEA 28 1333151%) 2 BREAT b, LMPIEA
AL 71 B F slube] FAbo] wEslH ) WS Ar|How Ak HixEE A BH Ffolrh olgwA FAstd HAAd
et SETS oz o aWS Agste] S A4 AUt obd AS, FEU HAAE FAR U9 159 ol 45



o 15 days =Age <45
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Total No. of Admission(EOB)}i {s_c.C.: VomitingDiarhea(101)]
. _-___________.--" __\\

.

|- Formula— or Mlxed fed(86) |

e Breast-fed(13)
e Transferred with the impression of CMPIE(2)

[- CMPIE(H)] [- Infection(62)| [- Non-infection(13)

Fig. 1. Frequency of diagnosis of cow s milk protein-induced enterocolitis(CMPIE). Ab-

breviation : C.C., chief complaints.
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Fig. 2. Comparison of weight gain velocity before admission
in cow’s milk protein*indgced enterocolitis(CMPIE), infection
and non-infection groups. Tukey’s for all pairwise compari-

son; P<0.05.

A Rk Folo] 12.8%E AR s tHFig. 1).

2. CMPIE, ZM, HZM ZaFzio] zHd QIXte|
Hlm

A GA BEE 77 #BE A F A5 W3HP=0.003),
g5 GENX(P=0.039), Tx o WEF5:(P=0.015), WA
2FE(P=0.014)2 Al 7t7kel]l 9Jm] Qle= AolE How Tz
do Tabtg T dd dadg i Hale] FEw wuy
T, Ag T 23 A F79 Fo3 AJolE Holx gk

1) =9l His}

SAARE 99 GAAY AF WsEs Avrd sF 10

g e AF S7E A FelE Bole 9% CMPIE ¢
81.8%ol A #&AEHUom JF Hit -38+134 go=, A4
AR 1671205 g7 WA H3 201+1139 g3 A
o| gt AolE HATHP<0.05)(Fig. 2).
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545%00A BFE o Ht 7 g/dLE, 794 AR
3.8+04 g/dLeb= R iM:i—:— E‘Ei.‘lb}(P<0.05) H 74
A3t 38104 g/dLAE Fod Aols Holx ¢dth(TFig.
3). CMPIE w4 4 A 4 & BT 63120900 Al
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CMPIE(n=11) Infection(n=62) Non-infection(n=13)
Fig. 3. Comparison of serum albumin level on admission in
cow’s milk protein*indt*lced enterocolitis(CMPIE), infection and

non-infection groups. Tukey's for all pairwise comparison;

P<0.05.
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Fig. 4. Changes of serum albumin level during admis§ion in
patients with cow’s milk protein-induced enterocolitis. Paired
t test; P<0.05.

Y d5 GRNAY Wile P 34+0.7(2.3-44) g/dLelA
2.7%03(2.2-3.0) g/dLo2 AdA FofstA iAo
(P<0.05), A&elA 3.0 g/dL °l3t2 A= AThFig. 4).
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£ CMPIE 9] 545%°A #&Eom A 1747245690/
mm’eZ, a4 Ae 12,330 76,324/mm’ 7 HlRaA s
10,713+3450/mm’# 212+ $-2]§ zto]E WSt P<0.05)(Fig.
5).
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35,000

17,472+5,960 12,330+6,324 10,713+3.450

PB leukocyte count(/mm?)
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CMPIE(n=11) Infection(n=62) Non-infection(n=13)
Fig. 5. Comparison of peripheral blood(PB) leukocyte count on
admission in cow’s milk protein-induced enterocolitis(CMPIE),
infection and non-infection groups. “Tukey’s for all pairwise
comparison; P<0.05. Abbreviation : PB, peripheral blood.
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Fig. 6. Comparison of serum bicarbonate level on admission
in cow’s milk protein-induced enterocolitis(CMPIE), infection
and non-infection groups. Tukey'’s for all pairwise compari-
son; P<0.05, "Methemoglobinemia 3(27.3%).

0163 mEq/Lo=, HgA dgh 227140 mEq/Let
HGOHP<0.06), AP AFT 171455
X}O]E Holx| gkt A At
HATHP<0.05)(Fig. 6). 20%
o]l WES EZFZY X (methemoglobin)E X.ol& WEI R
238 ZF(methemoglobinemia)~> 3#(27.3%)oll A 2= AT},

=9 HPERE CMPIEE T4
Algstaiet, 1 A, sk
B AF$-(0OR, 10.25[95% CI, 1.62-
g/dL HIHPE 1@1 73T<OR 9.18

118 & 81.8%°lA,
108 T 80.0%°NA, &z o
Aol A,
1 = (enteropathy)©] THEF A
274 Azl w2 57T dHSe deEda o

BT e i A |

1) 7 AIE*OH 02 U= W e ANCO| s}

i Al AT A F 56417k AldE dx do uy
T4l W= 15944 +3,208(11,480-20,530)/mm ol A 31,165+
17,630(16,020-75,300)/mm’ 2.2 W] QA Z7}= 2 TH(P<0.05)
(Fig. 7). =3 ANCE AdlolA 3500/mm’ o142 <v gl
Z7he ugrh

2) xl-l:ld*ol

ocoo—l
A 118 T BF A5 454

%, s F 273%, obd 9F 27.3%=2 HedA Fu o)
(<3

Table 1. Multiple Logistic Regression Analysis for Risk of Cow s Milk Protein-induced Enterocolitis in Infancy

Independent variables” B Odds ratio 95% C.L P value

Weight gain'(g/day) 2.327 10.250 1.615-65.060 0.014

PB leukocyte count™ 1.386 3.999 0.830-19.277 0.084

Serum albumin level® 2.216 9.178 1.694-49.738 0.010
2°=18.996 P=0.0003

“Nominal variables, "<10 g/day, T>15000/mm® *<35 g/dL
Abbreviations : C.I., confidence interval; PB, peripheral blood
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I * I A Bud Levyst Danon®e 7d ¢t o]xgtdle
15,944+3,298 31,165+17,630 Schneider oJdo] UL WEst 69 CMPIEE st ®
argk wp giek olef @ o] HuE AvHuetE CMPIES] A
_. 35.000 @ oHEE Be Aow dvkdny ey B Ao AzbelA
£ 30.000 A% 159 o4 459 vlEre] o}dl ol FEY AAE Fa
2 5000 | 2 9s%, A4 BaE SR o F4He 4w
S o000 B9k ohd fAEe 128%¢) A% MEE wol FuelMe
57 =8 g2 dier FAHL Ad Wk WA= 89 F
2 180007 Aol 49 AF B3 7Ee] kRS CMPIES 27w
 10.000 - S 9% 9AH 270 Fohlle o] FoF W Heie @
5.000 gEt ey o] FEke] f AdL ofF HE A AR F2
Pre-challenge(n=7) Post-challenge(n=7) Aol fAA & 5 w ko] wAE JFF QIxpr) 3
Fig. 7. Changes of‘ perip/hera[ blood(PB? leukocyte cou.n‘tJr T AFEofoF & Aol
TR [ o il e, et ol OMPIEE 14 2ol 410RE o1 9019 499 0
solute neutrophil count >3,500/mm®’. Abbreviation : PB, periph- A Agtolu) Q¥ Aglal 7hdo] oHu RS 93 ®xFI)
eral blood. § =TIk F3E AAEA %3 go] W] ol Ao
2 A . B AT7elA Sicherer 57, Shin 5%¢] Aw
o & 2 AR 2AME A BE 29 T AFY W3 845 9%
WX, @z "o Wiy giabg Abgel 7 Askiw vzt
Sicherer 57 1% ®2 §1s Bogag weeel gy 00 AUwl VSl AT Aol nel T4 Wihw wAR
HoF ey CMPIE 228E 16819 #3401 CMPIES 63 o 53, AT Skl AT CMPIE @7 818%H 24
o wAEAe CMPIEZ wad ul 9tk A% gqe olye  AENA 9 A ATAA BT 10 g vwe] AF F7HE 2
ol 54 ATl wEAAL W 2447 o] ke gag O B A SYIE AAA GY GAS nele Aol el
o ol AR 4T By Fasu, B4 AEe qu AR TR SHo fuHn 5 wnel 294, v
oA AANE Fgol 2AH I, EESE Fu Age] Fgo) 8 ABh ST ol Gebael Aol Gy w9
oA wEEE 492 A¥HQ CMPIES] A9 AFe] Ay FHNE B e gled olAE SEHR] A Aol SEel o
Ak, F FohE fushs 49 E34 2] W] CMPIESH b
Hwang 57 mat] oshd A¥=el CMPIES] o)y —EF2 dMshd ad <z g & 8la slew dudn
W= 19924 Roh SW0¢ 9)Fte] ‘o9 W =oo By = ALY FA BF dHEUA = 35 g/dL VTS Heol: AUt
ahg Aol PAbd A 1dl'E e Zd wag up glow  CMPIERIA 545%c04 #so] 14 daitate] zhdeA
19939 Park 5V olate] 94= wuHon Kimd Jung VIS AelE malow, 53 4 Vb F AT dFuA=
Do) o)ate] wal AAle] oAk ZAlow wwm wh Quh 1995 2 AH A Bt 34F0.7 g/dLelM A€l oF 6480l Hat 2.7+
9 odolr] x4 Aale] oA} ZAo @ Shin SPo] mamel wp 0.3 g/dLE HAS] AstHe s molor, mek A
o osH M 3MY ojule] oa oolrt 94 WA 3 wrel 30 g/dL VIR AHE £AS WA #9452
= oolate] oba], AARmEZ Y AE wx dof wmy 94 AshwolA dF dRnle) 4 el dwkHor dgas)
TEE 5o 27 B © AT & Ao &9 Sicherer 1 WM, Web, 2 AyelME wE o welA 4
=90 W} GAle TS wel. A7k 71554 ekol M WA FE gRod, CMPIETOIA
Shin 7€ 28ele] CMPIE &4 % 5elolAd NECe] &zg & @2 99 7Ikb 5 &5 dwmAe] $A4% Azt 558
BT ®ad v olek o] Walshh Kliegman''# Poline 974 o= szbse], Aeh % ghdxide] 9 =v2 o
0ol mud whatolelq 2w Fe WS HYW NEC s UIVF & e dddn
o Zalsh A8, FUAAE Rho . Park 0] 48 Wz gol MATFE gl AT, Mpgd ABET F
g 27 FAe]A NECES Rud bl glom a Azoel o3 Aolg Hole Wdy JF7lkse] ##FHUY o= CMPIE
CMPIES] EA43 fAlelth. waks, CMPIEE Wlotdldx  7F ZEg Wty o5 whe-g fiste] yeide Zow +
NECAHH AZ3 diEs a4+ g 9oy, 273d AT & glvh a2y NI 7375 &3 #EHEs A =
I Gl RFES o83 I Azt "W Astom 2 oFl Joprle] HAF a7l @ 4 gleme % 7 CMPIE
Ak TUE 29N S vpgd ARED Ess $2F 540
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7] o A9 A8 3 Aol A ot x7]dl A5t
ol Jddh= Zlo] wi¢- Fasieh & 32 Iw 7@l CMPIE
o] Mgk MEE detna 94 2dE mEges 3 CMPIE]
Z271ZeS 9% QIAE

ot HEs TEY AAE FARE Ul AT 159 ol 45
o muke) 3k 1019 F, B AF FHol 139 B ]l
4 F CMPIES] WHOoR dY Hol2 29¥S A9 6HS
ez sk CMPIE A, 294 A8, maadd 23
w9 3W o o] A A£G vl EAEYT

E<nl;

D W @3 864 % CMPIEE 1182 12.8%°]1%)

2) AF 7 AAP=0.003), 8T LFUA AZHP=0.039),
3 A A (P=0.014)2
CMPIES} th& F 3t 7247} frojst 2pol & mich

3) 99 GA 8% dRYUXE 34707(2.3-4.4) g/dLolRe
o, 99 717 6342090 27+0.3(22-3) g/dLE FAF fa
E RATHP<0.05).

4) 794 Ao viae| A CMPIE #d# x5 37] ¢
ste] g ZA2E 37 BAS ol&3dte] Jd B FF 10 g
ugke] AF F7He 2 A9(0R, 10.25[95% CI, 1.62-65.06])
g5 dRRA7} 35 g/dL vvHE 29 4$(OR, 9.18 [95%
CIL, 1.69-49.74)7F om] A& AAZ w3 At

5 i i FAAFE Aldste] FEE 118 5 9#(81.8%)

o

6) & AE F AdE uiAgEs 2 24 AH AL 7
BN
o =

48, T5= 3%, obd 3#E 118 HelelA W

’\Q_‘ L = <) , =
AR A, Fo wx el waTesh ANCe] F7hsh AlelA %
Al og Auzel FAe CMPIES Aol Bge E 4
e Aoz ek
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