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Abstract

Objective: To investigate the relationship between high dose of Intravenous immunoglobulin and
necrotizing enterocolitis in neonates with full-term hemolytic disease (ABO) by measuring the
serum I-FABP and D-LAC levels after intravenous injection of high dose intravenous immunoglo-
bulin. Methods: A total of 60 children with full-term ABO hemolytic disease admitted to the neo-
natal department of our hospital from December 2018 to December 2019 were selected and di-
vided into the experimental group and the control group. Serum I-FABP and D-LAC levels were
detected by enzyme-linked immunosorbent assay (ELISA) at different time points, and the changes
of serum I-FABP and D-LAC levels in different groups and between groups were compared. Results:
The levels of serum I-FABP in the experimental group were (1.45 * 0.26) ng/ml, (3.78 % 0.38)
ng/ml and (3.39 * 0.44) ng/ml, respectively, with statistical significance within the groups (P <
0.05). Serum I-FABP levels in the control group were (1.34 * 0.23) ng/ml], (1.43 + 0.17) ng/ml and
(1.43 * 0.18) ng/ml, respectively, and there was no significant difference between the two groups
(P > 0.05). Comparison between the two groups: F = 530.188, P < 0.05 indicated a statistically sig-
nificant difference. Serum D-LAC levels of the experimental group were (3.93 + 1.0) ug/ml, (7.42 +
1.1) ug/ml and (7.88 * 1.1) ug/ml, respectively, and the difference within the groups was statisti-
cally significant (P < 0.05). The serum D-LAC levels in the control group were (3.78 £ 0.75) ug/ml,
(3.66 *+ 0.66) ng/ml and (3.70 £ 0.85) pg/ml, respectively, and there was no significant difference
between the two groups (P > 0.05). The difference between the two groups was statistically signif-
icant (F = 300.0, P < 0.05). In the experimental analysis, there was an interaction between detec-
tion time and grouping factors. Through the program analysis of simple effect, it was suggested
that the difference was mainly related to grouping factors. Conclusions: Intravenous large doses of
immunoglobulin can cause intestinal mucosal damage, which is a high risk factor for NEC in neo-
nates with hemolytic disease.
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1. Bl

AR L I A2 R BT A ) L FEL£0 3% IURE FH R £ 3 s 1 DL JER IR 22—, AiIE R 24 [1] [2])3R 0, F
B KOS K BT ER A (WVIG) W] A BT IA I, S35 BRAR AL S i R A, o b e sk, H
R RREM R A[3], B IVIG Bt T ABO I 2 BTG T [4]o A IRIR AT R 0E, BnE
R PR o R B 1 T A I T A ) LI BRI /N g 5 1 9% (NEC) I & AR 22 38 5] [6]s AW 5T EZELLE H
ABO WF I # AL ) LN Fe 5t %, WLEER A IVIG JE I I-FABP Al D-LAC /KT 284k, #RiHEHE KHI&
IFPERER 1 574 % A2 )L NEC RAEI K R

2. MREFE
2.1. IRIR

R BIRIE T 2018.12~2019.12 AEFBeHT A JLEHUA I A2 H ABO ¥ LB 4 L 254 5. ABO ¥4 il 2
Witr#E[7]: © A ) LRI BEE, HiHMTEmE: @ B ABO MAUAF; G Hid: LRSI E ik il
THERIZFA, SN EHPUABRE A SLI0 A (B0 PUAOR LIS BRI, B A HAd g . H AT S A BRI B
gl H# ALK AE NEC BRI Z N : AJa R E. WUILE. e RO, JeREmIERE. =N4E
KR EBRGE., WRFBLREAE. HIRIES . 2200 8A & RS [8] [9] [10]. I NHH A ILF &
DA b ABO W& IR 2 WiksitE, HAEBR LA ERTREFE A2 H LK AE NEC BIfGlSRER, SAMMNH AL
60 7. s 13 N FH P AR ER 5 11 43 S B 4H.(30 f5]) 15 % HEZH.(30 1)

2.2. PSR

PFrRERGEEOE: 1) BILEAREE: Rk, Wil ABRHE. 20770, hAEKE, RIRTTA,
AJEFE MO 2) BULSER SR ALK GRS IHAREE; 3) GIFE: BERIEGRIINE R
PR L— BN T 2R AR W 1.

il

Table 1. General demographic characteristics of the newborn
F 1. BIL—RAOFHHE

NiF IVIG 4H(n = 30) RH IVIG 41(n = 30) X 1H P&

L[ H1(%)] 16 (53.33) 15 (50) 0.06 >0.05
Jife () 39.1+11 39.1+12 0.25 >0.05

H A= 44 (k) 3.51+0.45 354035 0.16 >0.05

HI =[5 (%)] 12 (40) 11 (36.7) 0.07 >0.05
BEFLRIE [ (%)] 27 (90) 25 (83.3) 0.65 >0.05
HPE B E (h) 14.07 £5.1 15.85 + 3.96 -15 >0.05

M E BT {E (umol/L) 257.8£33.9 268.2+235 -1.37 >0.05
E AR IR PRI (51 (%)] 6 (20) 8 (23.33) 0.23 >0.05
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23. B

231 BFTHE

PRZE LR BT, B FE I Bk 5 mol(kg-d) Ik, IR 26 AE TR S5 2R SR A it
AR HEE . [FGE AT W B IE 3 AR AERT, SCEGZHMA IVIG, %431k 0.5~1 g/kg, 4 h M3¥50%
AN B 1 IR IRYT AR DI S B R s ARRER, a0 NEC I IRERI, 122 NEC 12 IE Bell
O WIRRUE[1L], — BOARHIMABAE, RILS FHIG)T . E16)7 T O R H 5 M a0 [H & 5F Haqe

HIZE A oAt
2.3.2. HARRE
SO HEPERET. I ERJS (0~24 h, 24~48 h); b LR AR R R M 8 B EUILAE AR A, 4331

BRIk L 2 ml, =R TSR 2 /N B 4°C UK IE R ARAE, 4000 r/min &0 10 min, W E)Z IE-80°Cf&
17, Ge—Aail.
233 ZWHE

7% 1-FABP. D-LAC I A ELISA 5, S50 ™k 42 R & U B AT Rt b IR RE . e IC
VR, Wk, R, Zab, mJE I HEEAR OO E %FL OD fH, MRAEARAE IR E SO M) OD A 5
v il 2 (10 [ E 5 1, FEARA A o 1Y) OD B AE [R1 VA 75 B b v B HORE 2 ) IFABP L D-LAC [ 52 (53 A 1
I-FABP y = 0.0955x + 0.0422. R?=0.9946; D-Lacy=0.0011x +0.26. R?=0.9695).

24. GWFERE

Bl 43 H7T R SPSS20.0 B AT, 11 VORHIRAIE &5 40 A1 I FHEH + AR 25(X + S)Fm, Hulinbt
BERHISLAEAR) thad, 2 2550 18] LA I DR 3R s SR ey 22 70 A tH BB R LR (%) 5o
SEME ORI ELBCR T X2 R o
3. R
3.1 BIL—M&iER

P PIZEL 5 0 AL S8 LIRS T SR LA 1B 40 B0 S8 22 S T 40 2 B (84 P > 0.08),
W 1.
3.2. F4AE)LMIE I1-FABP, D-Lac /KELEE

TERSE) S —2 ANERAAEE S REH T P SLIGaTME I-FABP. D-Lac /K PIEZER; /5L
& I-FABP. D-Lac /K VPAA7EE S, SoREEmFERE Aw] LS| EEigE G, BRI 3= 2o o g Aab 2
REARF L. W2, % 3.

Table 2. Serum I-FABP levels before and after the experiment (X + S) (ng/ml)
2 2. LWHIFIE I-FABP KFE(X +S) (ng/ml)

e ERAT S
!
IVIG 7 IVIG Ji(0~24 h) IVIG Ji5(24~48 h)
by epel 1.34+0.23 1.43+0.17 1.43+0.18
e 2 1.45 +0.26 3.78+0.38 3.39+0.44
SUM 1.39+0.25 2.60+1.22 2.41+1.04 (F = 685.98%, P < 0.05%)
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Continued

t —1.766 —30.98 —22.68

P 0.083 P <0.05 P <0.05 (F =530.188#, P < 0.05#)

* PN F iR P A #SC AN F TR P A

Table 3. Serum D-LAC levels before and after the experiment ( X + S) (ug/ml)
52 3. SLWAEIFIE D-LAC KFE(X +S) (ug/ml)

VNIRRT S
!
IVIG i IVIG J5 (0~24 h) IVIG J5 (24~48 h)
pagikiil 3.78+0.75 3.66 + 0.66 3.70+0.85
SEE6 A 3.93+1.0 7.42+1.10 7.88+1.10
SUM 3.86 +0.88 5.54 + 2.10 5.79+2.32 (F = 89.61*, P < 0.05%)
t -6.23 -16.06 ~16.44
P 0.536 P <0.05 P<0.05 (F =99.67#, P < 0.05%)

*ERURIH F G EAD P AR PAS TR F G R P {E .
4. ¥7ig

BAE LI MU (HDFN) A2 B BE, AN G 51 R 1 [l e e e i, Bl ABO LA G f i W
SR ) LA S IR 3R R i R B R K 2 —, PR ] 5] SRR 2 A B B [11] . JeyT & HDFN
BT IR WA AT, 2T IR YT A BRISE A ORI IVIG, BT DAV s (1 )™ R RE, FRfIG
HelfiL 1) L2 AR, I AR5, A 456 FH KT IVIG TR YT TR S P 1 /NBRRE B2 LRI RS ) LA IVIG
1697 ABO VA LI J5 & 4= NEC [R4RE[12] [13] [14]. Figueras-Aloy Z&[6]() Bl BIERT 58 S, IVIG &V I
9 LR AE NEC 97 /s 6 X %5 (OR: 31.66, 95% CI: 3.25~308.57). H Hi 5T ABO ¥ IMLjw &) LHE IVIG
J& K AE NEC [ 5 R AN 22

NEC tHZ PR 514, FIHImKRERIMAWA, FHiGHIE R, SHRISH A, PHIEER,
IEBATBAYIF R AT T RIRIL . B B UM AR S 1 B AR bR . T 90 IE S s g 7 R 45 & B
1 (1-FABP) 1 D-FLI2(D-Lac) & 5 i i s i fi4% i BUsde br,  HLAERR BRI nT B b, 95 iE
V3 MREE IEASE[15] [16] [17]0 FLrf 1-FABP 5S4 223+ 0 i (1 B A5 2% 6 b 12 200 M (5 ok i 153 403 35 57 ) »
AR FRZRAT T HAESN R G h R A BEARMK, SRR, SO PR EOR SR i [18] [19]. fEsIT ) —
TALFE 9 TIRFFIIZEZE 4, Sun ZE[20]115 H I-FABP 2 2l kiii¥y AUC SN 0.86 (95% CI:
0.83~0.89), & FMIBUBIEFIRE 74 5 0.8 (95% Cl: 0.72~0.86) /1 0.85 (95% Cl: 0.73~0.93); D-Lac I
B EAE AW A, AR ) D-Lac RO EEEHRAK, 7L S 5] ks s 5e B ik
HIDCAS N, AT S 3B A0 A . A AR IN[21]. 7E Treskes 28 A\ [22] (25240 Hr (B35 6 TR 50)
D-Lac 2 W a1 5 Bk I 1 27 & BUS VAR S 1% 23 8 0.72 (95% ClI: 0.59~0.82)F1 0.74 (95% ClI:
0.69~0.79).

ARSI @A 2 H ABO ¥ I A ) LaaniE AR /S & 1-FABP Az D-Lac KPR . Sk
YH 1M 1-FABP /KT3I 4: (1.45 +0.26) ng/ml. (3.78 +0.38) ng/ml #1(3.39 + 0.44) ng/ml, 4N LR
Aot E (P <0.05); XA M I-FABP 7K-F-7054: (1.34 +£0.23) ng/ml. (1.43 +0.17) ng/ml F1(1.43
+0.18) ng/ml, HHNHERZER IG5 (P > 0.05); PAHAHIELLE: F=530.188, P<0.05{&nERA
Gt Lo SLIRAIME D-Lac /K420 51°8(3.93 + 1.0) ug/ml. (7.42 + 1.1) pg/L A1(7.88 + 1.1) ug/ml, 41
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P EL A 2 3 A G2 (P < 0.05); XA AL I3 D-Lac 7K F-4> 5l 4 (3.78 + 0.75) ug/ml. (3.66 + 0.66) ug/ml.
(3.70 £ 0.85) ug/ml, 4 LLE 2 R TG 15 X (P > 0.05); P44 1A Lt 2 5 it 23 X (F = 300.0, P <
0.05), HIEHHE bt R I AT (] 5 20 SR SR AFAEAS HAR I8 I 17 B s BE O RE P 0 A, 4R
e 5 R B S N AR G518 SRR B Ak B Bl fE 2 H ABO I I #i 4 JLIIE 1-FABP. D-Lac
KR, R IVIG W] 51 i iE R IR 1, R MpHi A4 )L NEC KA — /N Efa i 2

ARSI RRGIA IR, FTREAFIESRIG M2, ARG IEA SIS Al 5, Aldk— by KL pEA . 4%
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