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(FEE] B BB AGH A R R = LR E AR /M 25 % (necrotizing enterocolitis, NEC) A9l
PREHIE Gk 2, sk WIEPESHT 2014 4F 1 H—20214F 12 7 HM R B8 L 2 B IciA (4 194 R/ A%
AR L JLNECHE B IR R PR, 2 BENEC KRG RIS 0 LR R (<14 HIR AW, n=62) MWk RIWZH
(14 BB MG, n=132), EMAFEAMIED . IGRFFE . LI ERALR . RS R, X NEC H
FEOLFE R, ELBRIS AL AR AT 5 2 AR A NEC S UL 62 i % R4 . SR Z IR K logistic [0 /3 HHF
RRINEC KEMIGRINE, B8R FAMA 1 min Apgar TE5r<37y . MWINEC, TR TFIGTF A S P L i>3 9%
ML TR A2 (P<0.05) o R BIZHNFUR T | R ARl AR AN T4 8L L 8l T & BU4H (P<0.05) -
Z &K logistic [MHMHT B8, WEFRAMAZ | L3 FRBHPE 095 & RUMORLE . 35 FE 5% 1 M IR 3 127 38 L Bl
S R R AR AR AR A AR T R LR R T NEC & A ST fERR R 2 (P<0.05) . 4538 WAl Ik A= R =)L
FEHINECHIH M L RINEC ™ 8 A RIRANT 27 | 3% 35 BH M ) R e OO e | o 22 0l ol it i 3 g
255 W B KA AR LR AR R T NEC B R [FhESRILRIZE, 2023, 25 (2): 147-152]
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Clinical characteristics and risk factors for early-onset necrotizing enterocolitis in
preterm infants with very/extremely low birth weight

YU Zeng-Yuan, XU Shu-Jing, SUN Hui-Qing, LI Ming-Chao, XING Shan, CHENG Ping, ZHANG Hong-Bo, WANG Ying-
Ying, YANG Zi-Jiu. Preterm Neonatal Intensive Care Unit, Children's Hospital Affiliated to Zhengzhou University,
Zhengzhou 450018, China (Xu S-J, Email: xushujingl(@163.com)

Abstract: Objective To investigate the clinical characteristics and risk factors for early-onset necrotizing
enterocolitis (NEC) in preterm infants with very/extremely low birth weight (VLBW/ELBW). Methods A
retrospective analysis was performed on the medical data of 194 VLBW/ELBW preterm infants with NEC who were
admitted to Children's Hospital Affiliated to Zhengzhou University from January 2014 to December 2021. These infants
were divided into early-onset group (onset in the first two weeks of life; n=62) and late-onset group (onset two weeks
after birth; n=132) based on their onset time. The two groups were compared in terms of perinatal conditions, clinical
characteristics, laboratory examination results, and clinical outcomes. Sixty-two non-NEC infants with similar
gestational age and birth weight who were hospitalized at the same period as these NEC preterm infants were selected as
the control group. The risk factors for the development of early-onset NEC were identified using multivariate logistic
regression analysis. Results Compared with the late-onset group, the early-onset group had significantly higher
proportions of infants with 1-minute Apgar score <3, stage III NEC, surgical intervention, grade >3 intraventricular
hemorrhage, apnea, and fever or hypothermia (P<0.05). The multivariate logistic regression analysis showed that feeding
intolerance, blood culture-positive early-onset sepsis, severe anemia, and hemodynamically significant patent ductus
arteriosus were independent risk factors for the development of early-onset NEC in VLBW/ELBW preterm infants
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(P<0.05). Conclusions VLBW/ELBW preterm infants with early-onset NEC have more severe conditions compared

with those with late-onset NEC. Neonates with feeding intolerance, blood culture-positive early-onset sepsis, severe

anemia, or hemodynamically significant patent ductus arteriosus have a higher risk of early-onset NEC.
[Chinese Journal of Contemporary Pediatrics, 2023, 25(2): 147-152]
Key words: Necrotizing enterocolitis; Risk factor; Very low birth weight infant; Extremely low birth weight infant

B A LR BE YR /N B 45 B R (necrotizing
enterocolitis, NEC) J&#rA4 )L H WY ™ & 5 i
BUE, JCEETA SRS AL, TR
L R A 29%0~5% , FRIEFR N 10%~50%, TE
WAB AR H A R T (very/extremely low birth weight,
VLBW/ELBW) R L & A 50 5%~10%, kst
I 32%, 2925% MAFTE H A S OE
Sharma % ' #38, 85% NEC &4 T A <32 A 5%
VLBW/ELBW 7= L, H R 7= JLNEC A&k R 45
AL, KRR R IGIE<28 K JLNEC
SEE R H IR 37 d, HEE S KB, IRik<32
JA AR AR AR B2 L NEC &I R R AR I 17~
24 d, B T VLBW/ELBW B JLNEC 7E4 )5
2N ERE R GE, B4R 2 Nk
%5 1 VLBW/ELBW H. 7= JL NEC () AF 55 % 4 A BR o
AL I N 4B VLBW/ELBW L7 LA & AU A
B & 78 NEC AHH GG PRFNSE B0 =R AT RRAE,  FF X5
EIINEC I fERs R AT 0T, i R 3012 W
FEF BTG NECH2 it 5% |
1 #AREFE
1.1 HIRXH
[l JB P4 256 B 2014 4F- 1 H —2021 4 12 A 72 M
K27 bt s L 2 & B 23R B9 VLBW/ELBW 7™ JL
NECJ% FI1E A FERT G . IAFRHE: (1) HiAk
H<1500g; (2) APEHE0~28d; (3) NECHKHE
Bell 43317 3 R LA 1 77 HEBRARME: (1) &IFk
RAEGHE (AN TH AL TE IR | 7™ 5 5 KO R
e fR SR B REPNSE) s (2) Bl S TR
BITHRIATEE . (3) HERRIT BB, &%
Yee %5 ™ BUBRIE, KR H k<14 d e SRR KRR
NEC, =14 d#&E M ARINEC, R 1« 1R
JEU] AR R A i i L2 s e (R A A R
NEC L 6215} 5 & BINEC (IR IRZH . A SEhnifE
55 RUE T NEC 21 A= 4 55 RIS % 4 3 i = L,
HEBR A IR Se R (A LB | ™ E e K
PEOBER . Qe LR L.
ARAIF G O 38 A H N R 2 B L 2 I B B B 2%

A (f£20211126).
1.2 HRE

WAEDFFE N R R GEORE, 4G (1) M4
0L ARE . Rl BRI ELR . HE
T R RN TIREIL. 2265
(2) ZEBREAEIAE L REAEIRE R R
BEPRIA NG RESLREE, ™ Hi el FEOWE B iR 555
(3) NEC A 5y S 1 0L BRI PR O 215 JBh
A LRI F A ERAAE L A LT B ) 2 R S Bl bk
T ARM (hemodynamically significant patent ductus
arteriosus, hs-PDA) . B & BICIMAE . B LML,
RRGTAEWE . PUAERM . g0 .
ML Y TE . TR, A RIUGE 5
(4) NEC KIRHTMEFRIEO0: 2R A IR AZ
RS ] . WRIR . s s (5) NEC I AAE K
WG : XREM&ZAB AR (bronchopulmonary
dysplasia, BPD). M= 5% i3k ft (periventricular
leukomalacia, PVL). MK DL FB = J LA X RE
(retinopathy of prematurity, ROP) . Ml = N H IfiL
(intraventricular hemorrhage, 1VH) % 4 1% & & 9
FEF . WA () R NEC 94T B8 20 4 LA ek
5 Z IR NEC (LA H I Z B3Rt
1.3 HXBZRENX A

R JUH R M2 WY Hb Wk . A5
H W FIRF I S RRE S . AEfE 7 dUUNIEIL, A
W e 52 Ff # Hb<115¢/L, JC M W 32 £§ # Hb
<110 /L, FIBNEESM; A5 7~<14 dHEL,
A 735 Hh<100 /L, oIS H53 Hb<85 o/L,
FIWr Ky AT, BPD. ROP, PVL, IVH. hs-
PDA | U IILAE 4555 A2 LRI 2 WibR HES 25 45 5
i (ST A L) 0
1.4 SHiTZEHH

K HH SPSS 19.0 GeiH AR A HEAT 2L E 0 b o XA
ARSI R LI+ fRiEE (R +s)
PR, A LECR A o560 MAFFEIES
AT BB DU rh A8 (o R E BE ) [ M
(P, P, | R, 4l HESRH Wilcoxon F&FlK:
B THECGORHMBIECRE 0% (%) Fow, Rl
BRI 0 K90 B I 2 K. R HI 2 1 K logistic
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] 0 A5 280 23 B B & 8 NEC & 2B B fa e I &
P<0.05 W ESHAG AR L,

2 HFR

21 EARER
I &9 A5 4 BF 98 /9 VLBW/ELBW 7= JLL
NEC 194 %], Hp R &ERIZH 62 6] (32.0%), Mk
RIZH 132451 (68.0%). HE 11041, L284fl; th
ARE (1160+137) g5 Ak (284+1.4) JA;
KR H A H R 20 (8, 26) d. /NT RIS L 35 4]
(18.0%) . H 4 J5 1 min Apgar ¥ 4 <3 43 18
(9.3%) . BB 924] (47.4%), FREEHAE>18 h
424 (21.6%), MEURmINE3SH] (18.0%), TR
BRI 2261 (11.3%), 7= FBE K2 BT 2 82 4
(42.3%) . NECII #4114 % (58.8%), NECIIHH 80
B (412%) . FARIBIT 636 (32.5%) . I KIE
ROP= Il ] 58 f51l (29.9%), BPD 92 il (47.4%),
PVL 50 (25.8%), IVH=3%% 79 (40.7%). *h
NAEBERT ] 63 (58, 70) d. AEFEHAEIGAE 46 7]
(23.7%) .
22 BERBASHABAEARFEMNEER

ORI A 5 1 min Apgar PE43<3 43 HR L
LU v T ik B, R A K H ORI T e &
R, ZRWASIEE L (B P<0.05), PR
ILHEREARRIEM L 22 R LG F (3
P>0.05). W1,
23 BABASBAAAKRKIFTESLBEENE
SRR

LR B2 A NEC /9 & A= L) FnF R T 1k
JEI LB T A B, ZRBRITFEX
(¥ P<0.05) . WFWEES . R AEURIRATHE R &
AP Z UL (P<0.05), JE K AN it 78 i 4 75 21
I Z L (P<0.05) ., HARIZ A 25 )T NECJ5 &
AL , SRR 6 1), MR K 8 3R BH A 4 491
R S G IR R AR 1240 . Mk UL AT 58 T
NEC J5 &AWl e, i35 3% HME 124, KR+
PHAE 8 ], b 5 s I B TR 1 23 . A 5 5%
DARR A DL XS R i A s B AT, HOR O I Bk
wE. W32,
24 BEREASHEBAIGKERBHEE

LR RV IVH=3 9 £ L H ] v T 6 & 0 241

(P<0.05); PIZLROP=IT4] . BPD. PVL & JLLELH
K AT e 91 18] 995 FE 32 19 L3 22 R B e g it 3 X
(¥ P>0.05), W3,
25 BEENECERMEZMERZNH
R A S 1 min Apgar PE43<3 43 hs-
PDA . FUETIMUMAE (EEFRIHME) . BRIRANTY AZ |
MG RGP . LU e . AT Y B
B ¥ e TARA, ZRA%ITFE XL (B
P<0.05), W34,
2.6 B &EINEC Bk EZE# % B logistic [E )3
3
PR &R R RINEC A R AS 8, B LA L
KRt B A gt 2 X detstE oy A 225,
T2 & logistic PIHHT, 255 BRI AZ |
FURAIBOACRE (I 5= EM:) . 55 B2 Z2 1L FT hs-PDA
SRR R A AR L LR R R NEC & A k7
fak N2 (¥ P<0.05), WS,

F1 REBASHATARERSFMENILE
SO Wik g R RIZ .
A i (1=132) (162) vZly* {8 PlE
— B
fat (8 + s, J8) 28515 283+16 0571 0.569

MARE (x+s,8) 1176184 1132+180 1.573 0.117
B [ n(%)] 72(545 38(61.3) 0782  0.377
INT RIS L [n(%)]  25(18.9) 10(16.1) 0225 0.635
HJ'EEFE; ;j]‘;[i(fi;;‘]r 8(6.1) 10(16.1) 5080 0.024
kﬁ(ifpﬁ), N 2521,31)  8(7,10) 34.879 <0.001
MEFETT 3 [0(%)]
RIT 14(10.6) 8(12.9) 0221 0.638
BEFLMRESR 49(37.1) 25(403)  0.183 0.669
BJr i G SR 69(52.3) 2046.8) 0510 0475
FElZE AR 2R [n(%)]
1385316k 60(45.5) 32(51.6)  0.642 0423
7 ;;g FA B B 57(43.2)  25(403)  0.141  0.707
SRR e I 25(18.9) 10(16.1) 0225 0.635
AT YRBE R 14(10.6) 8(12.9) 0221 0.638
JEIEER =18 h 26(19.7) 16(25.8) 0928 0.335
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*2 BERASHERAIGKSFTES *4 BEENECRKEEZHRREEZLH
KL ERBTLERMLE . XL RLRHIH iy
A b PIE
e WAL REBAL e o (n=62)  (n=62)  fii
= =il | =imy JIGHS (¢ + s, &) 28.1+1.3 283+1.6 1.350 0.179
4% NEC [1(%)] 45(34.1) 35(56.5) 8704 0.003 K (£ s, 0 1194 1132¢ .o 000
FARIBIT [n(%))] 35(26.5) 28(45.2) 6.689 0.010 168 180
FEBERSIE] [M(P,g, P, d]  63(65,70) 64(52,71) 1.454 0.146 FE [n(%)] 42(68)  38(61)  0.564 0.453
T AR [n(%)] 65(49.2) 40(64.5) 2.119 0.146 MHREZ M [n(%)] 3(5) 46) 0151 0.697
NEC &FHER [n(%)] INF RIS L [n(%))] 13(21) 10(16)  0.480 0.488

i ik 125(94.7) 52(83.9) 6.184 0.013 1 min Apgar iT-53<3 43 36) 1006) 4211 0.040

MR i 55(41.7) 12(19.4) 9289 0.002 [n(%)]

I fE 50(37.9) 18(29.0) 1450 0.228 5 min Apgar PF/3<3 5 1) 46 1876 0171

I 43(32.6) 30(48.4) 4.494 0.034 [n(%)]

e R T 36Q73) 28452) 6107 0013 hs-PDA [n(%)] 11(18)  24(39)  6.727 0.009
H R [n(%)] 5843.9) 25(403) 0225 0.635 B 3168 [n(%)] 2845 32(2) 0517 0472
I % T I S £ L B T 7 H”?ﬁﬁ%ﬁﬁﬁy’%ﬁ 3048)  2540) 0.817 0366

I3 [n(%)] [n(%)]

46 v A i 1183)  607) 0095 0758 FEEGEBEIR (n%)]  11(18)  8(13)  0.559 0.455

BRI 645 348 0008 0928 AL E>18 h [n(%)] 12(19) 1626)  0.738 0.390

UN7E S 3(2.3) 2(3.2) 0.153  0.696 ﬁ[?éf%“mméﬁ SUSHED 2(3) 11(18)  6.960 0.008

BRI 323)  11.6)  0.091 0.763 ) l:("’”% -

NEC i 12 I} 56 1 2 £ A5 tH[ﬁ g;}%ﬁ R EIE 60(97) 56(90) 2.138 0.144

[1(%)) "

Sk pH<7.2  41(31.1) 16(25.8)  0.561 0.454 IR [0(%)] 37(60) 32052 0817 0366

o [ e i RGBS L] [n(%)]  39(63) 40(65)  1.747 0.189

30 ik i 50 B HCO, 58(43.9) 24(38.7) 0473 0.492 A B U I ]

<20 mmol/L 6(5.7)  7(5,8) 0504 0.480

[M(Py, P,y), d]

FI4RMHA30 x 1076 35(26.5) 14(22.6)  0.346  0.556 oo
FIAIIHA3 x 1071, 43(32.6) 18(29.0) 0.246 0.620 BORRIHUEREM [n%)] - 5589)  6097)  2.955 0.084
AL R A

Mi/MRIT4<100 x 1071 78(59.1) 40(64.5)  0.521 0.470 P P ] 5.6 6(4.8) 3081 0.082
E: [NEC] SRAEHE/NZE % - 250 £35)>

T2 [n(%))]
REFLIR TR 35(56)  25(40) 3.229 0.072
#x3 BREBASKRELBAIEKRERNEEE [0 (%) ] i 5 e 7 12(19) 11(18)  0.053 0.817
A E MR RRAI e Pl ?Fé/af%?% 14(23) 18(29) 0.674 0.412
(n=132) (n=62) TFIIFIE] [M(P,,, P, h]  24(19,28) 25(22,43) 1.557 0.119

ROP>I11Y] 36(27.3) 22(35.5) 1357  0.244 S
BPD 65(49.2)  27(43.5 0549  0.459 Tr[;iu? ﬁig-d)] S5 B2 | Lant | s
PVL 32(24.2) 18(29.0)  0.506  0.477 WIS AZ [n(%)] 40(65) 52(84)  6.065 0.014
IVH>3 %% 45(34.1) 34(54.8) 7523 0.006 MG PEZS YT [n(%)]  7(11) 18(29) 6.062 0.014
EBEBIEIZET:  30(22.7) 16(25.8) 0221  0.638 LI TE [n(%)] 14(23) 26(42) 5314 0.021
#: [ROP] R LA ; [BPD] L EMABT AR ; FEEFLM [n(%)] 8(13) 2337)  9.677 0.002
[PVL] SRR, [IVH] WERb. P [ha-PDA] A IS 112 B YR Bk SR 5 [NEC]

B NGB 5 o %ok WL UL F A6 M B A T PR v ) g
Z BRTAPAPERS 109, HURFALAAG ORI A TR B 7 49, JEFLBERR
TR 3 (], HTRe i R 1491
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*5 BREEINECRKEZEMSREZE logistic EIT4 7
A B SE Waldy? P OR 95%CI

fig el -2.068 0.518 15.956 <0.001 0.126

MEFEANT 32 1.416 0.519 7.457 0.006 4.121 1.491~11.387
FLURTAMOMAE (i 5 5= BHE) 2223 0.929 5.720 0.017 9.232 1.494~57.058
AT 2.288 0.925 6.120 0.013 9.850 1.608~60.322
hs-PDA 1.088 0.488 4.976 0.026 2.968 1.141~7.721

e [hs-PDA] AL SN2 LBk AR M s [NEC] IV DA R . AL = AE b

3 itig

KGR, VLBW/ELBW H.7= JLEL & %I NEC
1732.0%, AL HE N8 d, MARINEC (AL
i HIE R 25 do Yee 55 ™ Geit T MK 2518 L
FAEWE L 16 669 FiliRiI<33 R =L, KR A
RINEC VYRR HIERT d, WERINEC &N H
#Boh32d, BERINEC Y 40%, AUFTEEEHRS5 25
AR—F, VLBW/ELBW Ry JLNEC 7E4: )5 2 il N &
AR, EIRE IR RILRIE /N, B imiE &
BB, FIHIRZHMESE, s, E52
JEI B i Ak T34, i ThiAE R )
FVEBERF R, A I 24 B e (AR N 1

AfFgE, BRAFINEC A M NEC T ARIGST
U924 i T e B2, 3R R R A NEC J 1 ™
&, gHRERE, FLRINEC BN /N, 2liF
JRUA G, 7T B[R] 1 30 sl 1 24 AR AR E
FA R HE IR R T 0 R, I AR o 8
KB FARIAT R AL r s it . A
B, NEC KAEB A E RIS 75 FARIGIT Y fEks
HZE ", AR5, B4R LR AR AT AR 2
o WP EH SR AR PR Z 0L, v RES Rk
NEC FBULE IR IE GRS, b & & A5
., ZAEAENFIRANEIA G,

ARWFFE R BRI IVH=3 2 B LBl T
ek R . IVHIE R LI EZIFRAEZ —, Rl
A AL 2R MR B S 2E AR E . IVH— ]k
AR UVER 10d N, BCFBOVH I sh 112
AFaE t T REfE R L RINEC 1 & TR RAE R . AHE
FR R L RINEC B LRIER 5 M & BT L 2=
RGBS, 5 Yee 25 ™ W57 4h FIEA—F,
BRI RINEC B Ll B 8, (BB FARG
JT AR AL

A GRS MLRE A ™ L NEC B9 7 S fs
K ", AWFIE L H R T s ML 75 B %
I AE 2 B NEC R fa B IR (OR=9.232, P=

0.017) o ASHFFE Ff 14 . 2 25 AL If i 400 1 15 5% 2 N
Kip¥ess W ACFLEERR 1 . AF7E R, HA LR A
TR 3575 BB S8 LT & G & A SR o 7
BILEE, H 5 &AM I BERRRT . B H LRI TR
FRCIE LA PN BE I, B I3 B0 ) 2 ARSIl ™
TR Y MGl A AR /& VLBW/ELBW =
JLR R AINEC B EE B ARALE] " Wi A -3 1
JEIFR NEC RIS B R v Aifger, Rk
NEC & LA ™ B R AT S £ 4n i i s L LG 431
Pim TR, HAh, Stafford 45 U F5R 2P, W
K RITCFL BRI YL 5 NEC I & I ARG, A
JETCFUHEER RN G2 20 SR 7= LI B P52 P REAE
NEC 9 AR HLEI R FEE R . 72 VLBW H = L,
il G X NIl (patent ductus arteriosus, PDA) &4
R 30%, 130% PDATEAST 10 d N HATIEH], i
hs-PDA WIXELL A A7 5CH] . ABFSE 7R, hs-PDA J&
BERINEC K E (OR=2.968, P=0.026) .
hs-PDA FZ R IMGE SN 124 A e, BIEAER R
ZEAT A, AT s R MTK I KA TE AN 2, AT
SECR ™ JLNEC, BPD & E A IFEM LA, &
Hh, hs-PDA 1] 5 L ARAEER I B S AR, Ak o
WRETE LD, RAEANFRANEA AN F-6. MEIRsE
A S b, XS R 58 R oE A MR 2R
I N IFTE YT ER . Kordasz 55 7 W98 & PR,
PDA & 5.7 JLNEC Byt s faf 2R o ARBESE
H, FLURAINEC 20 NEC T L He 0975 3 56.5%
L LSRR 322 NEC L WG R K . AT
N, FERINECAIMESEAN 32 g i 3 v T4
ML, A NEC KIS fEf A& (OR=4.121,
P=0.006) . VLBW/ELBW .7 JL iz 2 i3 55 1 5
W AR S T, R mE R,
11 HLRSEANT 32 80 N E SR RS, N E SR
X Z AT HI S AR A R e R v Y, iR LY
BNEC, AW LI, HERIMXT R &R NEC &
FIVE IR K (OR=9.850, P=0.013). —JfiRiHE
PEAFIAR G E B, FEai -5 M s s A oG . FRi
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WA MU E A TR, BRI R IE R 1 Z0-1
M5, BN B RS, B IE 5E A
i, MIHG N NEC KU 22,

2 FArdk, VLBW/ELBW B 7= JLE & I NEC G
1 B A B NEC 5™ 8 I 355 57 PH A B & AL,
St . hs-PDA .| MEFENT 32 FH# BE 92 1001 /2 VLBW/
EEWEFK?EWMEEEWﬂjﬁ@ﬁ%OE

e PR 5 B2 S TR 7 FIIR 7 B UM, B B B

%TW% hs-PDA, JfFHA T, TR L
Y, HEFRRIL Bh 1R e, DA sk g
BINEC W kA . AR RBREESE: (1) 44T
8 R H s | TR EER  X BE AT S, REAR D

ARE S Bl — R e B Ay s (2) i TARHF
FEREA R 0] 5 B AR, HLAR 19297 7K RS
PR IA A B, 0008 A2 1 T RS2 NEC & AE 1Y)
fa ks R BRI, WER K &N
KA R & AR A, TR EZ L, /Y
WM G E— 2SR

(& % x #]
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