1818 B 47 R K224 4, 2026,48(13) http: //aammt. tmmu. edu. cn

W TR R A

# A JLIRFE 14 /0N B 45 B 26 S 2 3 o DL i XUBE B IR PR 45y - — T2 10 1 IR BE | s
-3 B 3%

XdRIR B AR R, 2, E 0 FRERKFERR LB EREE SN A LAMRE, LI AR R B ]
FKIGREE IO, LB R B PRI AR A S, SV th AR b 5 4 B e B S Py B e, R

(HE] HM A JLIRSETE /N 45 17 98 (neonatal necrotizing enterocolitis , NEC) 4258 A4 JL I H 2
L LR FEAET RN WMLE & NEC & 5 5 W HL™ 5 & . AFSE B 784S NEC 223 TP i,
JE 19 &I 45 a5, IR ISUIILAE 5 NEC IR IR &S Jm Z (B PR R o i ASBIESE i ) - X BEIF 5%, gl A
178 51 2022 4 4 H %2 2023 4 12 H 72 5 BREERFR 7 s L2 BE Be i A7 A= JLAMEHZ Bl NEC /) 8 35, JF
Fi AR PR R RIS B ) 10 1 DEEE 178 BE NEC X FE R , MR 4 2 75 BRI I e B A7 402, 2R FH A
RO FZE LB IE R 2 2 Logistic 1813 43T A7 52 52 0 WCITLAE 2 95 1) & B6 R 2R, Itk — 25 40 B I IfiL i
X NEC B F GRS R A . 50 NEC 4800 B4 B S IR YRAR 3 80 K (P<0. 001) , LA I e Rk
JIREPR ME SR B (P=0. 002) . 7F 356 4% e b, HHA7 120 44 W IihE B 3, B DR 20 A 48 50 S s, IR I A1
AR AR R B S 0 B Apgar PR3 <7 43 LA B NEC 55 W IfILAE B9 % 9% TR FEAH 56 (P 141<0.05) . BRI &
Logistic [0 15447~ , NEC R IUILAE B9 f& B R 25 (OR=2. 042,95%CI : 1.307~3.213,P=0.002) ., &4
BIENZ 2 Logistic [BIEH 4T B~ , 76 B JR IS A= (55 A5 34 Apgar P43 I , NEC AT 8. 35 34 fin
L IMLRE HY B0 XU (OR=2. 141,95%CI : 1. 345~3. 436,P=0.001). 7 NEC B b, &Il e 09 2 T
AR E = T RE I MUMNAE # (52. 70% vs 14. 42% , P<0. 001) , JET- %IR8 5 2 T4 55 (22. 97% vs 6. 73%,
P=0.002) . &5 NEC &k 3 35 I i aE ) & s PRURS: - ol £ 2 1 I B 7™ 022 () I R 45 )i , #2278 NEC B
AT BT 2N s AT 1R S W, DA G R 2 R o

(SRR B LIRSEYE /NGS5 58 5 B AR JLIBUAUEE 5 975 191 - % BEBIFE 5 1 DR &5 =)

[hEESHES] RI181.32;R631.3;R725.746 [ LHEEREHL] A

Neonatal necrotizing enterocolitis significantly increases sepsis risk and worsens

clinical outcomes: a 1 : 1 matched case-control study
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[Abstract] Objective Neonatal necrotizing enterocolitisNEC) is a leading cause of death in
neonates, especially in preterm infants. Sepsis is a common and severe complication after NEC onset. This
study aims to evaluate the characteristics of sepsis development in NEC patients and to explore the association
between sepsis and clinical outcomes of NEC. Methods This case-control study enrolled 178 neonates
diagnosed with NEC admitted in our hospital from April 2022 to December 2023, who were matched 1 : 1 with
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178 non-NEC controls by birth weight, gestational age, and sex. All neonates were grouped according to the
presence or absence of sepsis. Univariate analysis and stepwise-adjusted multivariate logistic regression were
used to analyze risk factors for sepsis. The impact of sepsis on clinical outcomes in NEC patients was
analyzed. Results The NEC group exhibited significantly older maternal gestational age(P<0.001) and a
higher prevalence of congenital heart disease(P<0.02) compared with the control group. Among the 356
neonates, 120 developed sepsis. Univariate analysis indicated that younger gestational age, lower birth weight,
5-minute Apgar score<7, and NEC were potentially associated with sepsis(all P<0. 05). Univariate logistic
regression analysis showed that NEC was a risk factor for sepsis(OR=2. 042, 95%CI: 1.307 to 3.213, P=
0.002). Stepwise-adjusted multivariate logistic regression analysis showed that after adjusting for gestational
age, birth weight, and 5-min Apgar score, NEC remained a significant risk factor for sepsis(OR=2. 141,
95%CI: 1. 345 to 3.436, P=0.001). Among the NEC neonates, those with sepsis had a significantly higher
surgical rate(52. 70% vs 14. 42%, P<0. 001) and an increased mortality rate(22. 97% vs 6. 73%, P=0. 002)
than those without sepsis. Conclusion NEC significantly increases the risk of sepsis and leads to more

adverse clinical outcomes.

These findings suggest that NEC patients may require enhanced early

identification and monitoring of sepsis to improve their clinical outcomes.
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Table 1 Baseline characteristics of the included neonates [ (%), X+s |
Variables Total (n=356) Non-NEC(n=178) NEC(n=178) )(Z/t P
Gestational age/weeks 3. 602 0. 465
<28 22(6.18) 12(6.74) 10(5.62)
28 to <32 95(26.68) 45(25.28) 50(28.09)
32 to <34 62(17.42) 33(18.54) 29(16.29)
34 10 <37 144(40.45) 76(42.70) 68(38.20)
=37 33(9.27) 12(6.74) 21(11. 80)
Gender 0. 105 0. 829
Female 145(40.73) 74(41.57) 71(39.89)
Male 211(59.27) 104(58.43) 107(60. 11)
Test tube baby 0.636 0.524
No 311(87.36) 158(88.76) 153(85.96)
Yes 45(12.64) 20(11.24) 25(14.04)
5-min Apgar score 0.119 0.818
>7 247(69. 58) 125(70.22) 122(68.93)
<7 108(30. 42) 53(29.78) 55(31.07)
Vaginal delivery 2.457 0. 150
No 74(20.79) 43(24.16) 31(17.42)
Yes 282(79.21) 135(75. 84) 147(82.58)
PROM 0. 629 0.497
No 241(67.70) 124(69. 66) 117(65.73)
Yes 115(32.30) 54(30.34) 61(34.27)
Multiple pregnancies 2.119 0. 190
No 300(84.27) 155(87.08) 145(81. 46)
Yes 56(15.73) 23(12.92) 33(18.54)
Fetal distress 0. 130 0. 857
No 322(90. 45) 160(89. 89) 162(91.01)
Yes 34(9.55) 18(10.11) 16(8.99)
Maternal age/years 33.83+4.42 32.91+3.72 34.75+4. 87 4.018 <0. 001
MSAF 0.715 0.527
No 332(93.26) 168(94. 38) 164(92.13)
Yes 24(6.74) 10(5.62) 14(7.87)
ICP 0. 285 0.722
No 321(90.17) 162(91.01) 159(89.33)
Yes 35(9.83) 16(8.99) 19(10. 67)
SGA 3.762 0. 067
No 146(41.01) 82(46.07) 64(35.96)
Yes 210(58.99) 96(53.93) 114(64.04)
Antenatal steroid exposure 0.071 0. 894
No 70(19. 66) 36(20.22) 34(19.10)
Yes 286(80. 34) 142(79.78) 144(80.90)
GH 0.028 1. 000
No 315(88.48) 158(88.76) 157(88.20)
Yes 41(11.52) 20(11.24) 21(11.80)
Birth weight/g 1.427 0. 706
<1000 29(8.15) 12(6.74) 17(9.55)
1000 to <1 500 69(19.38) 37(20.79) 32(17.98)
1500 to <2 500 201(56. 46) 99(55.62) 102(57.30)
=2500 57(16.01) 30(16. 85) 27(15.17)
GDM 2.111 0.183
No 264(74.16) 138(77.53) 126(70.79)
Yes 92(25. 84) 40(22.47) 52(29.21)
CHD 9.979 0. 002
No 219(61.52) 124(69. 66) 95(53.37)
Yes 137(38.48) 54(30.34) 83(46.63)

NEC: neonatal necrotizing enterocolitis;

PROM: premature rupture of membranes; MSAF: meconium-stained amniotic fluid; ICP:

intrahepatic cholestasis of pregnancy; SGA: small for gestational age; GH: gestational hypertension; GDM: gestational diabetes mellitus;

CHD: congenital heart disease
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Table 2 Univariate analysis of risk factors for the development of sepsis [n(%), x+s ]

Variables Total (n=356) Non-sepsis(n=236) Sepsis(n=120) P P
Gestational age/weeks 14. 585 0. 005
<28 22(6.18) 13(5.51) 9(7.50)
28 10 <32 95(26. 68) 56(23.73) 39(32.50)
32 to <34 62(17.42) 36(15.25) 26(21.67)
34 to <37 144(40. 45) 101(42. 80) 43(35.83)
=37 33(9.27) 30(12.71) 3(2.50)
Gender 1.798 0.210
Female 145(40.73) 102(43.22) 43(35.83)
Male 211(59.27) 134(56.78) 77(64.17)
Test tube baby 0.913 0.399
No 311(87.36) 209(88. 56) 102(85.00)
Yes 45(12. 64) 27(11. 44) 18(15.00)
5-min Apgar score 6.227 0.015
>7 247(69.58) 174(73.73) 73(61.34)
<7 108(30. 42) 62(26.27) 46(38.66)
Vaginal delivery 0.323 0.583
No 74(20.79) 47(19.92) 27(22.50)
Yes 282(79.21) 189(80. 08) 93(77.50)
PROM 2.235 0. 151
No 241(67.70) 166(70.34) 75(62. 50)
Yes 115(32.30) 70(29. 66) 45(37.50)
Multiple pregnancies 2.489 0.125
No 300(84.27) 204(86. 44) 96(80.00)
Yes 56(15.73) 32(13.56) 24(20.00)
Fetal distress 0. 881 0. 446
No 322(90. 45) 211(89.41) 111(92.50)
Yes 34(9.55) 25(10.59) 9(7.50)
Maternal age/years 33.83+4. 42 34.01+4. 39 33.47+4.52 1.097 0.274
MSAF 0. 873 0.383
No 332(93.26) 218(92.37) 114(95.00)
Yes 24(6.74) 18(7.63) 6(5.00)
ICP 2. 045 0.189
No 321(90. 17) 209(88. 56) 112(93.33)
Yes 35(9.83) 27(11.44) 8(6.67)
SGA 6.534 0.012
No 146(41.01) 108(45.76) 38(31.67)
Yes 210(58.99) 128(54.24) 82(68.33)
Antenatal steroid exposure 0. 460 0.573
No 70(19. 66) 44(18.64) 26(21.67)
Yes 286(80. 34) 192(81. 36) 94(78.33)
GH 0. 409 0. 600
No 315(88.48) 207(87.71) 108(90. 00)
Yes 41(11.52) 29(12.29) 12(10.00)
Birth weight/g 18.322 <0. 001
<1000 29(8.15) 15(6.36) 14(11. 67)
1 000 to <1 500 69(19. 38) 41(17.37) 28(23.33)
1 500 to <2 500 201(56. 46) 129(54. 66) 72(60.00)
=2 500 57(16.01) 51(21.61) 6(5.00)
GDM 1. 055 0.310
No 264(74.16) 171(72. 46) 93(77.50)
Yes 92(25. 84) 65(27.54) 27(22.50)
CHD 0.036 0.908
No 219(61.52) 146(61.90) 73(60. 80)
Yes 137(38.48) 90(38. 10) 47(39.20)
NEC 9.855 0. 002
No 178(50. 00) 132(55.93) 46(38.33)
Yes 178(50. 00) 104(44.07) 74(61.67)

PROM: premature rupture of membranes; MSAF: meconium-stained amniotic fluid; ICP: intrahepatic cholestasis of pregnancy; SGA: small

for gestational age; GH: gestational hypertension; GDM: gestational diabetes mellitus; NEC: neonatal necrotizing enterocolitis
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Table 3 Stepwise-adjusted multivariate logistic regression analysis of risk factors for sepsis development

Variables B SE OR 95%CI A P

Model 1 NEC 0. 805 0.235 54 2.236 1.414—3.566 3.417 0.001

Gestational age/weeks

<28
28 to <32 -0. 053 0. 490 94 0.948 0.364—2. 546 -0. 108 0.914
3210 <34 0.033 0.51419 1.034 0.379—2. 897 0. 064 0. 949
34 to <37 -0.519 0.479 61 0.595 0.233—1.565 —-1.082 0.279
=37 -2.125 0.75501 0.119 0.023—0. 481 -2.815 0. 005
Model 2 NEC 0. 760 0.238 05 2.139 1.346—3. 427 3.194 0.001
Gestational age/weeks
<28
28 to <32 0. 166 0. 548 95 1. 181 0.405—3.569 0.302 0.762
3210 <34 0.397 0.63397 1. 487 0.432—5.276 0. 626 0.532
34 to <37 0. 041 0. 637 98 1. 041 0.300—3. 724 0. 063 0.949
=37 -1.015 0.910 68 0.362 0.054—2. 047 =-1.115 0.265
Birth weight/g
<1 000
1 000 to <1 500 -0.319 0.496 91 0.727 0.269—1.923 0. 642 0.521
1500 to <2 500 -0. 492 0.53872 0.611 0.208—1.753 -0.913 0. 361
=2 500 -1.610 0.730 20 0. 200 0.045—0. 810 -2.206 0. 027
Model 3 NEC 0.761 0.23879 2. 141 1.345—3.436 3. 189 0. 001
Gestational age/weeks
<28
28 to <32 0. 128 0.551 10 1.137 0.388—3.440 0.232 0.816
3210 <34 0.379 0.636 12 1. 461 0.422—5.201 0. 596 0.551
34 to <37 0. 054 0. 640 08 1. 055 0.303—3.791 0. 084 0.933
=37 -0. 994 0.913 80 0.370 0.055—2. 105 -1.088 0.277
Birth weight/g
<1 000
1 000 to <1 500 -0.228 0.503 57 0. 796 0.292—2.137 -0. 452 0.651
1500 to <2 500 -0. 353 0.551 25 0.703 0.234—2. 066 -0. 640 0.522
=2 500 -1.444 0.743 27 0.236 0.055—1.013 —-1.943 0.052
5-min Apgar score <7 0.307 0. 260 33 1.359 0.812—2.259 1. 179 0. 238
*4 NECHHFMMEBEMNIGKLERAH[ 4 (%) ]
Table 4 Clinical outcomes of NEC patients complicated with sepsis [1n(%) ]
Clinical outcomes Total (n=178) Non-sepsis(n=104) Sepsis(n=74) XZ P
Surgery 29.978 <0. 001
No 124(69. 66) 89(85.58) 35(47.30)
Yes 54(30. 34) 15(14.42) 39(52.70)
Mortality 9.778 0. 002
No 154(86.52) 97(93.27) 57(77.03)

Yes 24(13.48) 7(6.73) 17(22.97)
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