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Diagnostic value of calprotectin in children with non-IgE-mediated cow’s milk protein allergy
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[ Abstract JObjective To investigate the diagnostic value of fecal calprotectin (FC) in the early identification of non-IgE-mediated
cow’s milk protein allergy (non-IgE-CMPA). Methods From May 2023 to November 2024, 65 children with suspected non-IgEk-
CMPA were enrolled in the outpatient clinic of the Second Affiliated Hospital of the Air Force Medical University,of which 30 were
diagnosed with non-IgE-CMPA. There were 35 cases of non-cow’s milk protein allergy. The FC levels of the two groups were
compared,and the gender,age.maternal delivery history.and maternal allergy history of the children in each group were recorded.
Multivariate logistic regression was used to analyze the influencing factors of non-IgE-CMPA. The receiver operating characteristic
(ROC) curve analyzed the diagnostic value of FC for non-IgE-CMPA. Results There was a statistically significant difference in fecal
calprotectin levels between the two groups (t =4.624,P<C0.001) , the children were born by cesarean section (OR =6.206,95%CI ;
1.377-27.981) ,and the mother had a history of allergies (OR =5.732,95% CI :1.147-28.640) was an independent risk factor for
non-IgE-CMPA (P <C0.05) , the area under the curve of FC in the diagnosis of non-IgE-CMPA was 0.792,and the sensitivity and
specificity were 73.3% and 85.7% when the cut-off value of FC was 62.56ng/ml. Conclusion FC detection may have certain
diagnostic value in the early identification of non-IgE-CMPA ,and the detection cost is low, the operation is simple,and it is suitable
for pediatric outpatient promotion.
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410578 (38 (cow’s milk protein allergy, CMPA)
EEILM 3 Z U ILE R a8t Wy
B R IRIE R HR N 0.54 % ~4.90 %) i [ N H i it
HOAT WG A R RN 2,696 ARk KR
RS EE F . CMPA 45 IgE /v & . F IgE /v &
(non-IgE mediated cow’s milk protein allergy,non-
IgE-CMPA) fiE & 3 = AP g X0, LT
CMPA KZ JE IgE /v 5, ol B K& iz kLT A6 38 L PF
Wi %S LN RGE. EZ2HAA M ERAR AERKE
FIRGEE, HIRRKRINE 4, o= Fe 7tk B2
non-IgE-CMPA 1% ME — J5 ¥ J& 4= h [l 3k F1 38 & ol
5 BN B b 5 BR AR 0 5 R R Ap B LB R
BEIAAE I J5 3 e e AR R A e AR i B
JRUR: o I R A B, R I PR 32 2K & JR LA IR A
HiZ W, FEARZ IR Z 5 BIL B ILR R R
T B o0 i WA

M T B = fi BAY 12 W % Ok 1 AL non-IgE-
CMPA, Z 45 A% 12 Wi g il ' s 3 2oL ik
P 9 R ) 5 Tl 216 {6 A ) B S 0 ) YR R R K
T ek R A Y J2 2 B 45 T 2K 1 (fecal calprotectin,
FC),FC J& T S100 2 [ %% , J& S100A8/A9 JE i i)
TR B AR T R A I R ST 4 B B
WA A AT S 5SS UMY
WP R B R FAE Y E D) AR . Waligura-
Dupriet'™ &0 58 4 25 B, £ 90 o 0% L L g e 22 L
FC ¥ B & A% . Bl S BF 58 3IE 38 non-IgE-CMPA
LR f R 2R ) L FC Mk B 7P 7 3% 22 5, iR
FC ] & B iR 5 non-IgE-CMPA ) — 4> B 4 4=
YR & A Rt — AT,

A58 1 R 1T non-IgE-CMPA # )L FC %3k
e AT W R A2 W (4 A6 5 76 R It R I2 97 2 (AR 4

1 EREFRE

L1 —faER

AN 2023 -5 A 2 2024 4F 11 ATESEEE K
250 I R e (R ER PR BE) B2 19 65 1] BE L non-
IgE-CMPA L. AR 4 B 22 )L B R IgE A &
8 A 17 2 1 5 B2 W R 3R T TAE A 65 4l
30 fl  non-IgE-CMPA & JL, 4% 35 #il 3k CMPA
#L., Hd non-IgE-CMPA #H 44 A %5 1 . D A B it

FR<1 2 Q&Y bE I HME; © 0 IREW M A
B PH s @ I W A W5 8 R R IgE B E.
CMPA A AbRUE: D ABE B 4EIR<<1 X ; Q& Yl
HE I A IR B R K F D — TR A s O Il T
AU A RE R TgE Bk, HEBR A . Ol oKk 2 3
Sy EE I AR 0 R 1 B ) E R AR A R 2 R R A
SO A TE B h R RAR . AFRE
L be 6 B Z 51 2 W B E (it 5. 5 K202312-36
5 A BRGNS G M A& S R A

1.2 BRI &

H PR A AR Al SO T T R A R AR B R, E
45 O B IL— MRl AL M LA A R
WAEAE 2 A r LM IR B R R A
S PR R @ AR 5% g sk B SR 2 W B A il
FHE L Zrh T Yy SR s O A BE S5 B I sk il 5 2
R FIRE WO RIS S5 A T A4 05 A B R S
IgE 45 1%,

1.3 non-IgE-CMPA #i2 77 i%

1) 19138 5 (experimental dietary avoidance.
EDA) B LG & A= 058 1 2~6 J 5, WL L
Z TR B I PR 3R B AN R 5 MRS LI U A RE R A E
U A L T IR B 2 BT B EDA BE M L B =2 BRI

AR £ 9018 % 38 3 (oral food challenge, OFC) ;
BILREE P E B AR T E A5, W I IR % 3
A JC R BN i R R B s &, B
OFC A, e Z W B PE . 45 8 )L EDALOFC ¥ FH 1
i, 7T #512 H non-IgE-CMPA ,

1.4 FC ME

K ELISA 3052 52 14 & FC K, T2 EAE
I PR P 58 hy 28 43 2 1 2o B fB L2 R i = H i
BB JLFEfE 200~500mg, T —80°CIRFAERF . HEA
TN PBS(—tde 1+ 9 iy F s R LE) 6 B L 4 50 0K
WT 2~8°C,5 000X g B0 5~ 10min, Bt b 15 WK
s ¥ B FC A P 7 & (Elabscience A %5 T8 H
CALP [ Bt 5 9 W Bt il 1 70) &, ™ & 58 5 E-EL-
H2357) i FIU B B & FC K-,
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A T i GORE LA B = AR ME 22 (x £ 5) Ko, P41 A] L
BRI SEAEAS ¢ A6z 56 5 71 B0 LGB (o) F0 A 20
Fe o) 3Ron L) B B8R T X0 A 565 R 2 R
Logistic BT 434 non-IgE-CMPA By [ £ ; 3Z 1K
# TAVEHRME (receiver operating characteristic, ROC)
12843 BT FC %} non-IgE-CMPA (2 Wi ft, P <
0.05 NZESAGRITFEX,

2 R

2.1 non-IgE-CMPA 53 CMPA H— R 4F1E
bk %

non-1gE-CMPA 41 & JL 5 9 CMPA 41 % JL4F
W AR R 2R AR M L e B S I
RN (P>0.05), W% 1,

PR K 3 A &5 SRR % L non-TgE-CMPA % JL il
9k CMPA 2L B 2% & Wy ok 0% B2 014l Bt =

FR 05 O IR B R T % FC YR BEAE L, 22
SHAGIFE X (P<<0.05), WLE 2,

2.2 B & Logistic B34 #7 non-IgE-CMPA
EEMEMEER

XF 2 LR i A e it 7 B R AR AT
Z N2 Logistic [81 U708 . 25 F 52 718 L) 7= 43 e
H4E (OR =6.206,95% CI :1.377~27.981) B 3£ A
S (OR=5.732,95%CI :1.147~28.640) \FC ¥
JE(OR=1.050,95%CI:1.021~1.080) 5 non-IgE-
CMPA 1y & H: B PIAH & (P<C0.05) , WL3K 3,

2.3 FC %t non-IgE-CMPA & ¥ ll 4 1&

ROC £k 50 M7 45 2R 7R , FC #iilll non-1gE-CMPA
i) ROC B 4E F 1 X (area under the curve, AUC) N
0.792, T A2 B Al 9 62.56ng/ mL, RELE K 73.3% .
SRR 85.7 00 A BHEECH 0.59( D,

%1 nonlgE-CMPA 253 CMPA B2 )L — 45Xt [ x £s.n( %) ]

Table 1 Comparison of general characteristics of children in non-IgE-CMPA group and non-CMPA group [x =s5,n(%)]
) -IgE-CMPA 241  4F CMPA 41 ) -IgE-CMPA 41 CMPA 41
A s /X P RS s ST e
(n=130) (n=35) (n=30) (n=35)
AR CHD 4.242.0 5.1+2.1 1.669 0.100 || TEMHE (k) 6.34+1.7 7.1+1.7 1.805  0.076
A K (em) 50.6+1.8 50.5+1.2  0.062 0.950 || 5 0.095  0.758
A R (kg) 3.14+0.4 3.24+0.3 0.899 0.372 5 16(53.3) 20(57.1)
28 JED 39.3+1.3 39.24£1.0  0.320 0.750 i 14(46.7) 15(42.9)
#2 nonlgE-CMPA XM BHEESTER [ x+t5.0(%)]
Table 2 Results of univariate analysis of non-IgE-CMPA occurrence [ x +s,n(%)]
-IgE-C 4k C ¢ -IgE-C ¢ : C ¢
SiH non-IgE-CMPA 4 i LMP/}\ 2H e P WiH non-IgE-CMPA 21 3 (MP{\ H X P
(n=30) (n=35) (n=30) (n=35)
o345 77 5.253  0.022 || IRE/ANTHFH X — 1.000
Une 16(53.3) 28(80.0) i J7 3L 15(88.2) 12(85.7)
HlE e 14(46.7) 7(20.0) 215 2(11.8) 2(14.3)
Bl o £ oo f s 16(53.3) 6(17.1) 9.449  0.002 V£ H B O 12,970 0.001
BRI b R 9(30.0) 2(5.7) 6.777  0.009
<4 9(56.3) 1(4.8)
AR W i s 5(16.7) 3(8.6) 0.981 0.322
41~6 3(18.8) 13(61.9)
R X 1.863  0.394
>6 4(25.0) 7(33.3)
aliRE FLIR IR 13(43.3) 21(60.0)
FC(ng/mL) 77.80+£32.65  45.17424.09 4.624 <<0.001
RA R 14(46.7) 12(34.3)
NN 3(10.0) 2(5.7)

T A BN T 40 A BT BT BN T 5 R Fisher VIR 1%,



TEZE A M ik hetp: //mchchina. xjtu. edu. cn

% 3 non-IgE-CMPA By & BE & Logistic B34 #f
Table 3 Multivariate Logistic regression analysis of influencing factors of milk protein allergy

i H B S.E. Wald X2 P OR 95%CI

HE 5 W 1.826 0.768 5.645 0.018 6.206 1.377~27.981
RER i fesk 1.746 0.821 4.526 0.033 5.732 1.147~28.640
B2 g A R 0.508 0.846 0.361 0.548 1.663 0.316~8.734
FC(ng/mL) 0.049 0.014 11.839 0.001 1.050 1.021~1.080
R —4.169 1.075 15.040 <<0.001 0.015

o, H AT g 25 A NS . SR, BAT FE

REE
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02F
SHL
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1 1
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1— 4R A
1 ROC #Z4# FC Xt non-IgE-CMPA #1818
Fig.1
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ROC curve analysis of the diagnostic value of

FC in non-IgE-CMPA
3 it
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CMPA 588 J2: foc 8 UL A e 52 2% 19 1) LRk oot ik
PR Z— et K AR IgE /i ' CMPA (112 Wil 40 H
i 7 ORHE L ) fORE B R AR 8 (skin prick
test, SPT) A5t IgE #5111 Ik & ¥ 3k 1 56 1R
XPEE W 58, F & T X P IR 5 E O IgE A &
CMPA (5B 38 e 033 99 4F 37 18 3 1) g s
7 2 M 0E AL iR 56 (basophil activation test, BAT), &
B SPT 54¢ 5 M IgE K il 58 ofE o, [ B s 2> 1
OFC, iZ#r il 50 ff FH it =X 4t Jf AR 43 A 2 5 2o il s i
F1%) 8 00 11 A 200 M 7 A S 5 ik ik D S 0 I R
B 3 2L TG AR R CD63 i iUk A 5. BAT
E B A BROUH 3 B 5 I K 9 92 2% % 2% (European
Academy of Allergy and Clinical Immunology,
EAACD &5 848w, FH 112 Wi 48 A= 702 R 1 1
LW, BAT X} 1gE /v & CMPA W85 IE 1R 94T

non-IgE-CMPA i J7 TH 3% A7 B A5 iF |8, 32 2 2 AR
i S8 LA BE A A 1 g s Al i 2 AN S ] gl 2 7% R DG TR
P e 32 UM AR 5 L AR IR 5 80 B A% B 5% L 2R 0
N — G2 R K 48 3% . 7 [m) I A 8 LR 4 5k
WiB HRHT  TEA 5 1Y A2 e ok ok A b, i) 1 A8 LA
B0 £ 5 WO 5T AR AP D 32 FF non-IgE-CMPA 1)
WL E S, i, B W B AR S YOk R S
12 Wi 3k R 110 7 A R o A

3.2 FC 7 non-IgE-CMPA &k R E d iy
BEME

FC 2 B i 20E i B R AR bRiC ) . i i
BT RN 22 A Ay UE S WK B 5 10 B I A E K P A
K BHErE LR SR B Tz T R E YR
(inflammatory bowel disease, IBD) ft 12 Wb 1 Wz il ,
Je 77 R B Wy o SOrE R . T H 2 2 W N YE Y non-
IgE-CMPA Hi2With (8, € R IF 58 #10k . FC 2
TErbME R A M rp 2R 3k, 245 S T AR B AR A
45 % s FC 1E R i R AEARIC ) 3 B4R 1 2 v 1 kL 2
JiL A& RE » HE ey v P 4 i 3R B L 3 S 0 i ) B0 A AE
oA R FC REE) W I8 b SR 5 8 i 38 1 4k A
Hb. FC W BE Bl A& i 38 50 1 3l i 35 fn Rk A o
PR 200 i B8 URE 5 i T R T T Y AR MR
08 6 RO A 1) A6 A Y I R 5 PR VA s I A ) Tk 3%
Ry FC SR ER MY . mKFi FC WF IBD,
20 R | Tk £ A A L0 o R 2 RS R L H
PRE IR BEHE /N 25 1 26 0 8 0 B i T X4 LUE
150 F2RIN IBD B& DI aetE B E st .

FC 76 AR A 1 1E 5 58 B H A7 3A 58— 1 br e
— MR T AR N 1 43 BT 5 iR R R LN 1) FC
WEEAE 0~50pg/g Z MW, JLH# FC W E m T A,
FE L, BE AR IR 3G FC A REAR, U 4 %
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PLRE . 7E 12 7l DU WLE 3 8 B AN R 1] FC ik
JE2E S A H KM, Park %Y fE NICU 1 B A9 146
B )L g€ 3] 5.5 & 6 000mg/kg ) FC L,
[l % B[] — 2 L 2B 2 4 8 %, FC al i 8
5 000~6 000mg/kg; Loniewska 20 it £ 72 5] fg
BB AL H i 7 REFRAE, I FC 2 139.12pg/mL
(11.89,627.35) , 5% —AFABATIE BBl 15 100 451 fit B B
AL A B A S5 2 AF Al B AR O S FC., R B i 4
3,7 K1 H .6 H.12 H .24 HE KM FC,
GEH 5N 154,76 (6,93, 884.11) pg/mL, 139,12
(11.89,627.35) g/ ml,146.09 (12.63,552.14) pg/mL,
82.58(3.68,327.97) ug/mL.60.72(3.03,1 147.15)
pg/mlL . 60.97(2.46,194.7) pg/mL, & # % JL FC Bi
Hi M A8 1 T 3m, 1 A2 6 J R
.6 I H 24 A e AR A KL SRR 2, LA it
5T AL

3.3 FC 7£ non-IgE-CMPA £ 5% KU B& 7 fiy 1 i
N A&

Qiu FE T Ry R 2 A A TR P O A AT
BLA & I 90 B 0-9 A I A 5 8 1 ad i
L, R 5 90 il fd e X BEAE X b, 24 0 ok 4 7
R TR FC 2 410(168,1 739) ng/g, E 4= Wit
B 141(41,373) pg/g. ~H ERA G2 L,
[ I 7 240 98 N GUOIE 52, A CMPA B 2L, J0H
& BA non-IgE-CMPA 2 L. FC W BTt i . 4 1
]38 5 FC W T RS2 L &S L R T — &Rk,
gy A 13 HFSE .3 2 1 238 44 B2 LA KR L # L 15
BT A Y 45 B $ R FC AT RE &2 . il L &
CMPA 1 K i-br &4 . (B K & 307038 PH 1 41340 2 B
P W E ARG FC 2L LG 2% & L,
FEMCIEAT b AR T — L5 . Grazyna MR
52 FC A W JC 4= Wik &R YT 2L E W A5 s Rk
AT R 15 0 5 & 3 3k B 9 o 1 T AR R B R FC R R
F18 R R 1 T e I TR A T AR S RE otk ke BRI LA R
BYE AW AE G FC BTG5 8 X — 3
%, HETH KI5 A 2k T FC 5 non-IgE-
CMPA B AH & 1 53 At o 5 > B ik 5 1) Bl T ROC
2R 2 B2 R 1 S W /D BRI 5 S 4 i B
5 191 4 5 ke o 201 1% X6 B, AR AT 5 %o B o R 2 BE L
i ) s 1 41 FC 4 (0.077 8040.032 65) pug/ml, £k
LR B4 FC 2} (0.045 17+0.024 09) pg/mlL . ¥E L

EF LR EAMF S R BN F R fE Je il
5 AR AR R 2 W L 4 05 8 A SO SR IR S
HR G I A (BB 9 H o B 41 FC SR (0,000 065 27 +
0.000 093 3)pg/mL,FCHHEAL, ENKT FC Kot
G¢ FEAR TR SE VW e O T, W5 R BN AR I AR i
s, 22 R i E K, v RE 5 R R
W AR R 7 CMPA 28 RUAR [l A 56, il iU TE
A5 FC X i B0t 5 9 19 OF 55 b 0 FH 1R — & jde, [
— P ER I R & R AR R KON AT . A
W52 T FC il non-IgE-CMPA 1y ROC i k.
45 L] FC #iill non-IgE-CMPA () AUC 4 0.792,
FAEL W FE M 62.56ng/mL., RAEE N 73.3% ., 4
SN 85.7 % » i n HiX} non-1gE-CMPA [ fig B A7
HENIZ W, A5 kB R A S s e
AN ST ERE S KEFPEASH. X5EN
B8 — B,

2% | TR s non-IgE-CMPA #f & T 545 )L, , I IR
KGR Z R 7k, RIWA S iZ1RE, FC I 24
ERAME, ATHEEE, MRS 281128 ILE
J& B4 32 HOX LR ) non-IgE-CMPA A — & Y
ZHEME ., AU R R ETE T H o morh o i,
o R D B R B R R M KRR T EIF R Z a0
W 4 REEA G, i — 2D iR iz 50 i 5T 45
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