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[ Abstract] Objective To explore the clinical characteristics of multiple-birth preterm infants with ne-
crotizing enterocolitis (NEC) and examine the effects of multiple births on clinical manifestations and outcomes
of NEC infants. Methods In this retrospective study, 234 premature infants with NEC admitted to Shanghai
Children’s Hospital from July 2014 to June 2021 were included as research objects, among which 79 were multi-
ple premature infants with NEC and 155 were single premature infants with NEC. According to the presence of
single/multiple birth, they were divided into two groups of singleton (group A, n =155) and multiple-birth
(group B,n =79). Twin group of vaginal delivery was divided into primary birth (group C,n=9) and seconda-
ry birth (group D,n =4) based upon birth order. Twin group was also assigned into two groups of higher birth
weight (group E,n =20) and lower birth weight ( group F,n =45). And twin group was divided into two groups
of concordant twins (CT,group G,n =42) and discordant twins ( DT, group H,n =26). The latter group was
further divided into DT with higher birth weight (group I,n =5) and DT with lower birth weight ( group J,n =
21). Demographic profiles ( birth weight, gestational age & birth mode) , clinical data (time of NEC onset,labo-
ratory results & Bell stage) ,treatment (medical or surgical ,intestinal perforation & extent of disease) and out-
comes ( postoperative complications & in-hospital mortality) were recorded. Results Seventy-nine cases of
multiple preterm NEC infants were recruited , including 75 twins and 4 triplets. Seventy-five preterm NEC twins
had a mean gestational age of 31. 60 weeks and a mean birth weight of 1 476.51 gram. Bell stage was [ (n =
35),1 (n=21) and Il (n=19). Eighteen cases (24% ) underwent operation. As compared with group A,
NEC infants in group B had a lower birth weight [ 1 618.77 +481.30) ¢, (1 479.34 +376.83) ¢,P =
0.016] ,higher rates of cesarean delivery [ 84(54.2% )vs.65(82.3% ) ,P <0.001] and assisted reproductive
technology [ 11(7.1% )vs.21(26.6% ) ,P <0.001 ]. However,no differences existed in demographic profiles,
clinical manifestations,laboratory results,Bell stage,surgery or outcomes (P >0.05). There was no significant
effect of birth order on demographic profiles, clinical manifestations , laboratory results, Bell stage , surgery or out-
comes (P >0.05). As compared with group E,group F had a lower birth weight [ (1 677.65 +458.23) g vs.
(1382.89 +300.81) g,P=0.019],lower WBC count [ (12.31 +4.22) »s. (9.13 £4.01) x10°/L,P =
0.023 ], greater intestinal lesion [5(45.4% ) vs.0(0.0% ) ,P =0.002] and more postoperative complications
[11(100% ) vs.3(42.9% ),P =0.011]. No difference existed in demographic profiles, clinical manifesta-
tions , other laboratory results, Bell stage, surgery or in-hospital mortality (P >0.05). As compared with group
G,group J had a greater gestational age [ (30.95 £2.44) vs. (32.71 £2.30) week,P =0.027] and a higher
rate of cesarean delivery [30 (71.4% ) vs.20 (95.2% ) ,P =0.045) ]. However,no differences existed in de-
mographic profiles, clinical manifestations, laboratory results, Bell stage, surgery or outcomes (P >0.05).
Conclusions Multiple-birth NEC infants have no greater severity of Bell stage, more surgery, greater extent of
intestinal lesion, more postoperative complications or higher in-hospital mortality. Twins with lower birth weight
are prone to greater extent of intestinal lesion and more postoperative complications. However, birth order and
discordance of twins have no significant effect on disease severity,surgery or in-hospital mortality.
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Table 1 Comparing demographic profiles and laboratory results between single birth and multiple birth groups

g tH:tEMSJﬁﬁ PE5] _Hﬁﬂr% HE BRI YR R AE HIFAE
(x5, g) (B4, 1) (wxs, 1) [f(%)] [#1(%)] [#1(%)]
A#H(n=155)  1618.77 +481.30 99/56 31.29 +2.64 84(54.2) 48(31.0) 72(47.7)
B#H(n=179) 14 79.34 +376. 88 53/26 31.55+2.49 65(82.3) 22(27.8) 39(49.4)
A t=2.430 x> =0.238 t=-0.743 x> =17.845 X’ =0.243 x* =0.059
Py 0.016 0.626 0.458 <0.001 0.654 0.808
HBUAE IR T 48 h P 280 3 A A 4%
451 SEY il rh ok 4 JI[EAR: 4| i/ CRP pH
[M(Q,,05), x10°/L]  [M(Q,,0;), x10°/L] (x%s,e/L) (xxs,x10°/L) [M(Qy,Q3) ,mg/L]  (xxs)
A#(n=155) 11.70(8.18,14.88) 4.58(3.05,7.26) 148.54 £35.70  290.65 £116.99  5.00(2.00,6.50) 7.37 £0.09)
B#H(n=179) 9.47(6.96,13.61) 3.56(2.32,5.81) 139.91 £37.45  301.27 £138.38  5.00(2.00,7.00) 7.36 £0.09
X/ ZAG Z=-2.150 Z=-2.212 1=1.447 t=-0.520 Z=-0.043 +=0.679
Pl 0.032 0.027 0.150 0.604 0.966 0.499

E NECIRIEM/Masiln e CRP:C WE I ; A 41 5IG41; B 4. £

R2 /2R NEC BULIGKRBURL G677 ISR

Table 2 Comparing clinical data,treatments and outcomes between single birth and multiple birth groups

- B NEC iR s [6] Bell 4340 TR el
[M(Q,,05) ,d] (/1 + 19, 49D [(#1(%) ] [Bi(%) ]
A4 (n=155) 13(9,24) 71/78 34(21.9) 24(70.6)
B4l(n=79) 18(11,26) 35/55 19(24.1) 14(77.8)
X/ Z A8 Z=-1.819 x* =0.606 x* =0.134 x* =0.052
P 0.069 0.436 0.715 0. 820
il TSI [ B1(%) ] AR5 IS AE BETZ
apswi! £t 78R [#1(%) ] [#1(%) ]
A4 (n=155) 8(23.5) 20(58.8) 6(17.6) 28(82.4) 15(9.7)
B#4l(n=79) 4(22.2) 9(50.0) 5(27.8) 15(78.9) 7(8.9)
X/ Z Al X* =0.744 x* =0.000 X* =0.041
P 0. 689 1.000 0. 840

i ONECIRSEME/Ma S 9e; A 41 BiRdl; B 4. 264

R3O Z R/ /N NEC LI R B4

Table 3 Comparing clinical data between primary birth and secondary birth of vaginal delivery twins

HBUAEIR T 48 h NSl = KA 2

A B P i RIS
L) (0.0, €] (%EJWD @fsﬁ%) H;U(ifs] i AR M
e ’ o [M(Q,,0,), x10°/L]  [M(Q,,Q5), x10°/L]  (x%s,¢/L)
1 360.00 28.76 12.87 5.57 125.88 +
4 =
CH4l(n=9) (1190.00,1 445.00) 6/3 1.51 8(88.9) (5.78,16.89) (1.48,7.09) 28.69
D4 (n=4) 980. 00 11 28.36 = 4 11.35 3.45 136.75 +
A= (896.25,1307.50) 2.07 (100.0) (7.07,26.38) (1.97,15.67) 32.15
t/XZ/Z{E 7Z=-1.556 / t=0.402 / Z=-0.341 Z=-0.171 t=-0.597
P8 0.148 1.000 0.696 1.000 0.808 0.933 0.564
HIUAE IR AT 48 h P E KA 2, i NEC Bell 434
ETes {1 5L NE oll 5753 FARWE  EE e
15 N CRP pH SERIEL CLI/ I O, 000 o) Lacee) ]
(x£s5,x10°/L)  [M(Q,,05) ,mg/L]  (x=xs) (x+s,d) i)
359.13 = 1.50 19.44 +
4] =
C#H(n=9) 13916 (1.00.2.75) 7.29 £0.08 6.3 1/8 4(44.4) 8(88.9) 4(44.4)
201.25 + 5.00 16.50 =
4 =
D (n=4) 65.31 (5.00.11.75) 7.40 £0.07 129 1/3 0 2(50) 0
t/XZ/Z{E t=2.218 Z=-2.094 t=-2.118 t=1.228 / / / /
P1{H 0.051 0.048 0.072 0.250 1.000 0.228 0.203 0.228

i ONECIRSEM/MASEA 48 CRPC N EH; C 4 BURZ KA D 41 UK Z /N /7 ARFER ] Fisher KR35
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Table 4  Comparing demographic profiles and laboratory results between higher birth weight and lower birth weight of twins

415 A PR P Rl HlE e BESEATORW I & HIFAE
(xxs, g) (B4, 1) (x£5,J4) [#1(%)] [#1(%) ] [#1(%) ]
E 41(n=20) 1 677.65 +458.23 13/7 31.40 £3.04 17(85.0) 8(40.0) 10(50.0)
F4l(n=45) 1 382.89 +300. 81 29/16 31.68 +2.30 37(82.2) 12 (26.7) 28(62.2)
X/ ZAl 1=2.635 x* =0.002 t=-0.413 x> =0.000 X =1.156 x* =0.852
P 0.019 0.966 0. 681 1.000 0.282 0.356
I IAEARTIT 48 h Py 5L B % K A 4 2R
2157 1 4 ERE Gy R ol i 21 7 1 I/ CRP pH
(x+s, x10°/L) [M(Q,,0;), x10°/1] (xxs,g/L)  (x=s,x10°/L) [M(Q;,03) ,mg/L]  (xxs)
E 41 (n=20) 12.31 £4.22 4.58(2.34,7.39) 142.00 £34.33  309.42 +141.97 4.50(1.25,14.75) 7.39 £0.09
F4l(n=45) 9.13 +4.01 3.50(2.28,5.34) 139.42 +40.37 298.67 £142.16  5.00(2.00,6.75) 7.35 £0.07
A 1=2.351 Z=-0.964 1=0.199 1=0.227 Z=-0.462 t=1.134
P 0.023 0.335 0.843 0.821 0.644 0.266

E NECIRSEM/MAZE A4 CRP:C N EH; E 24 W2 H4; F 4 XUk Z %4

x5 WEZE AUBZRH NEC BILIGE KRR YT Mas R b

Table 5 Comparing clinical data,treatments and outcomes between higher birth weight and lower birth weight of twins

g0 HH B NEC AR [F] Bell 4341 FARIBIT 7
(x£s,d) T/ 10 + I, ) [Bl(%)] [B1(%)]
E 21 (n=20) 19.60 +10.71 8/12 7(35.0) 4(57.1)
F 2 (n=45) 17.96 +11.35 21/24 11(24.4) 9(90.0)
k! t=0.548 x* =0.249 x* =0.770 /
P 0.585 0.618 0.380 0.250
-~ S BV R [ 1) (% ) ] P NEEi-20s T
i L ptm Sl [#(% )] [H(%)]
E 41(n=20) 0 7(100.0) 0 3(42.9) 0
F4(n=45) 4(40.0) 2(20.0) 4(40.0) 11(100.0) 7(15.6)
ek ! X’ =9.607 / /
P 0.002 0.011 0.090

E ONECIRSEM/MAZE A4 B4 BURZHAL; F AL WAL /7 R H Fisher FETMEaR1%
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Bk, R L BB, 2 R ST 8 (P <
0.05) . HILA4L NEC 5 JLAE 1/ P ik M 5145
A RESE TR 10 0 L A I 1 B0 NEC SRR S AME BRI IE T 2407 T e, 22 R K it
] HBRAEAR 48 h L AR R (P >0.05) . LK 6. KT,

R6 WERE —BMEEA—F NEC B LILAE H A5 2846 A 45 F L g

Table 6 Comparing demographic profiles and laboratory results between CT and DT groups

A METEE /AR E C RO A AL
o3 H pH L Bell 20 30] \F AR H B 58 FL ARG I &

15 tt:;tﬁiﬁﬁﬁ R34 1) 7ﬂﬁﬁ% HlE e BSRITURINITEAE BIE
(vxs, g) (xxs, ) [#1(%) ] [H1(%) ] [#(%) ]
G4 (n=42) 1.509.12 £359.04 28/14 30.95 £2.44 30(71.4) 11(26.2) 26(61.9)
141 (n=5) 1 697.00 +647.97 2/3 30.97 +3.21 5(100.0) 3(60.0) 3(60.0)
T4 (n=21) 1315.95 £294.77 14/7 32.71 £2.30 20(95.2) 7(33.3) 12(57.1)
F/H {4 F=3.052 / F=3.733 / / /
PE 0.054 0.513 0.029 0.028 0.245 0.924
P {H 0.845 0.336 1.000 0.309 0.148 1.000
P, § 0.157 1.000 0.027 0.045 0.554 0.716
Py 0.121 0.340 0.479 1.000 0.340 1.000
IBUAEAR AT 48 h LR E kA4 R
251 1 4t i LR ki ol JIEAR: = 1L/ N CRP pH
(x£s, x10°/L) (x£s, x10°/L) (v +s,g/L) (x£s, x10°/L) [M(Q,,0Q;),mg/L] (x£5)
G#H(n=42) 10.82 +5.24 4.54 £3.43 131.33 £32.60  318.15 +139.56 5.00 (2.00,5.50)  7.36 £0.93
140 (n=45) 16.21 +1.39 8.28 +1.72 168.33 +24.03 230.33 +50.65 5.00(2.00,18.00) -
T (n=42) 7.68 £3.60 3.50 £2.59 157.50 £45.29  250.71 £154.29 5.00 (1.75,20.25) 7.34£0.71
F/H {H F=0.186 F=2.854 F=2.115 F=1.444 H=0.768 F =0.537
P 0.723 0.068 0.076 0.246 0.681 0.470
Py {8 0.153 0.132 0.292 0.924 NA NA
P, {8 0.105 0.560 0.085 0.423 0.681 0.470
Py {H 0.045 0.055 1.000 1.000 NA NA
i ONECIRSEHE/MaEEm 9 ; CRP:C IR ; G4l MUK A B —8U4L; 141 WU A BA—8Z 14l T4 WUREBA—BZRA; P, :

G TP, -G L T 20 P;  TH L THH s NASREATSEIT; *: 3 ) CRP $Ufl; - 8l /" RFR M Fisher #EHIMER L

RT WHAE —-BMKEA—BNEC LR RGOR 6T IS5 R LA

Table 7 Comparing clinical data,treatments and outcomes between CT and DT groups

a0 i NPC iR NG Y] Bell 4318 FARIBI? 7=
(v £s,d) ( T/ 1030 + i, 1) [#1(%) ] [#1(%) ]
G (n=42) 19.00 +8.89 19/23 9(21.4) 6(66.7)
14H(n=5) 20.80 +11.19 2/3 2(40.0) 1(50.0)
J#H(n=21) 16.48 +14.27 9/12 7(33.3) 7(100.0)
F1iH 0.505 / / /
P1{H 0.606 1.000 0.422 0.170
P, 1.000 1.000 0.578 1.000
P, 1.000 0.858 0.306 0.213
P 1.000 1.000 1.000 0.222
i Joa AE Y [ 1) (% ) ] ARJGH KT biAm
)Spswit EZawi) BRI [#(%) ] [#(% )]
G (n=42) 2(22.2) 5(55.6) 2(22.2) 6(66.7) 3(7.1)
140 (n=5) 0 2(100.0) 0 1(50.0) 0
J#H (n=21) 2(28.6) 2(28.6) 3(42.9) 7(100.0) 4(19.0)
F1{4 / / /
P4 0. 649 0.170 0.256
P, 1.000 1.000 1.000
P, 0.572 0.213 0.209
P 0.444 0.222 0.555
i ONEC:HSEH/INMaZE 4 G A WRER —8d; T MURKEA-BZEA; JH WUREKEARA-BZRA; P :GHALILH; P,:G

L T 203 P, L2 0 405 /7 FRZR ] Fisher K HHE 2%
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=i NEC LI 4 6], B it 5500k 3170 J&
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1380 .2 100 g #1970 g;Bell 431 TB. I B, MA
FB A 2 ) K AL 7 WM , 2 18] & s i i
REZLIRE SR, Hop SR 40 R LR 5 19 UL T B NEC
I RSE R B B T A i (22 d R 52 d) o 3 (il S2 {5sT
TRIT o 1 BRI PR R 2 B A7 F AR A, & FL
WA BB Tz, BB S R, R R & A
MLAE . 4 FIAFEE

5

NEC i A AT L -+ o0 2 A%, 2 Bib e
WNEZHFEILREHRER, HRTACH NEC B1E
5 DR 28 A4 B IR AR R R MR RN 2 i R
JCE i TR 2R A B AN i T B
BB A B R R RIAE AR B AR, W R i 2
JIE AR AR B4 L f91) S 35 10, B B SR AT I B, B
JU AR A= AR S L BE 49384, 6] 7 3 i LA T %
B IR ITIR IR R B A B AR AR
o, BT B AR HOR 5 Z IR AT IRF G . ™ i
Wi G LR BRI I R AE KROE T, Z R A YR 5 1R
PR AT REPE S FRIG AL YR 6 4%, Z2 MR ALk 32 JA T >
PRI AT REPEE FIGAEYR I 13 175 BRILZOh, Z Rk
IR LS b e N AR B2 R SR — %
HULIFFE R, NEC B AG R 40 3. 3% , Il
Rl R T R R AR h 2 R
NEC LAY AR A B B /N T 50 fiR , i/ 22 i
Jif NEC BULR-F I i 21 31 i 72 4, B S for
AN Z i NEC LR EE R S T30, &
FERBSRE, Hh/Z MR NEC &L Apgar P73
FAR L] A BT UL A2 3 B AR5 I A E e A R
FEBEESE TR o 2E 57, nl BEJE I o Z2 M i AL
AUREE - T2 T B R R 2 IR, i L AR AT
Jrr R PR 7 KA s B4 R B, 52 2 77 B I Ui MR A
U il i e 2 Fh AWM DT A O o

ASBIFFE AR AT 45 0 19 XU H AR U , K
XML IR 53 SR WU 2 2RISR 22 /AL, P 4 22 [
e RIE R 25 I AT B XL (P >0.05) {24
WFFE K AU IR T 5t A= B9 BT 2 JLEE 5 (8 NEC, #E
AT RER R R 7 R N, B AORE HCRE I 5 1 1 A
AR MR AN LR X LI RE G S R AR
B AFLAE 3BT I I 2R 143 UM 2 5 SR =

M55 —WF9E A B E AR S Wik, XU 2 /N Y NEC &
R TORUIG Z KA, T A3 8 07 X R EE I
A5 NEC & A2 3835 J0OCHE . e T g2
H ARSI, 55 — 6 0 AR J5 iR B 4 0, Herboln
TD 7 W A e, B R
MAEAWESE T, BT B 2K 53 050 01 80 0, I AN RE TG
W AR 5 NEC o ™ AR B2 R B A K

MEWFIEN], AR BT 5 NEC &R A
Ko —TA KA NEC FIBFFE B, 5 1E 4 AR
FtAH L AR AR TR L ( <2 500 g) X IFI S F
(1R K O ey, AE L ™ EE R T 1 S Y ] T
REAERAR G I L AE KR TS A5
PRUPBUM iR H A A BT 5 19 R /N2 75 55 NEC Il IR 4
IR 7 R R SRR AR G, e BEOSUIL AR o o AR A B
/MY IL LRI E BT & LB R IT
RARE AR A, AT RE R RO AR T B/ i L
AR JE — R L 2E WU e D Re B &k B A
JICA 3 T ) R 0 i A B2 RS D RE T 22, 7R
XA WA Y T 25 ) e A S ok
RAE L, 51 EHTR AL RA BV, S B 1E
BRI RESZ A0, HLUK M Bl A, ZHEU M X2y
filh 52 98 SiE IR, S BIOW ARG B, 1 — 28 0 i 1
P31 B PLELAE B NEC IR A ] 556 7™ T
PR AV eI R PE T 4855 7 T T i 22 5%

BUAG % 1L 27 A fiE ( twin-to-twin transfusion syn-
drome , TTTS ) J2 5148 T BB 4 U £ /™ B 1) O K
Z— R ING LA T 3R A A FE G 5y, TTTS XYL
Mt BRI 3 (60% ) I T32 M (70%) ™ o A
o rh &4 TTTS XU NEC B )L 5 ], o] 1
it A E (Bell 2309 B , % Az 28 £, I A8 72
T Ry Rkt B, R S5 B U7 8Lk AR R £ A A, TR
—ERE EE B ILW N T E, TN T A
TTTS ik 52 1) NEC (B LTH 2% PIULES, FIHi2 M, &
HA

h TSRS DT AR TR NEC IR 12
B K AU NEC 8L DL A B AR T i 2% =
20% HFt5ifEsr ol CT 5 DT 241, Horp DT 20— 53
DT ZEHS DT 2524, 4R /R NEC £2 &
AAE DT b AR R BT/ L™ JL( 29 80% ) ,{H DT
ZHAE DT 24409 1 min Al 5 min Apgar ¥F43,
NEC iR i BT[] | S BUAEAR AT 48 h P SE56 % 46 A
GiRTCE S . IR R E A —E UG (JCH 2
AR A /N 8 57 L) i B DR | B U
NEC. Iffi RAEAR , ] iof 7 2 2 B 3 1) AR I Bl 5 T
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