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HE

B B EiES - E 7= LR FE it NS B % (Necrotizing Enterocolitis, NEC) 2 JLHIG R BERL, #TNEC
BT IERER. ik EF2013FE1A F 20214628, FBKEM R ERE 4 ) LRHE i 1014]
NECEF LR R . WBIWBIUGKRER, SARTHNFEH, FIAXOH. EERIEXSH.
SREAURE . K. BRAKRE . LHELogisticEH. ROCHLZZES T %7, @il BIBNECE LK
PREEEH, HRITNECR)LAETHERER. 45: 1) FHF19FINECE) LT REBFRIT BT, FHTFE
N18.8%, iERFET M E AL E AN EENEC, 4 HETASN63%. 2) L4 B ILEFHFARTL(73.7%H
25.6%, P =0.000). 5% ¥ & Py % 1M (Diffuse intravascular coagulation, DIC) (57.9%.23.2%, P =
0.003). RETHHFFL(36.8%L11.0%, P=0.011). EFENEC (63.2%1t£29.3%, P =0.005)F JLELBIET
g4, FT-4H B )LCRPSINE A & A HfE (C-reactive protein-albumin ratio, CAR) & T /215 41(0.756
££0.458, P =0.034), FLT-HE LML/ MRETHFEL(110.05H£156.61, P=0.011), FLT-HEILFRE
T (63.2%H17.1%, P =0.000). HIHES(63.2%H13.4%, P =0.000)lLHIH THEH. 3) THEES
W RIFEARETT (B = 1.705, OR = 5.495, 95% CI [1.658,18.182], P = 0.013). HIIEES (B = 2.138, OR =
6.061,95% CI [1.897,21.276], P = 0.003). CARF} & (B = 2.039, OR = 7.692, 95% CI [2.304,25.640], P =
0.001), ~NECE LI ML AR E . 4) ROCH LR, CARM FHMINECE JLFET- BB EERNE X,
£ T HA(AUC)~0.773, HMi{EH0.647, RrRER0.780, REFEH0.789. 4ik: 1) FARWET. Hl
WiES. CARIMEAFRENECELTEARFBLERER. 2) CARER U FHIINECH)E .
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Abstract

Objective: Clinical data of children with NEC were retrospectively analyzed to explore the risk fac-
tors of death in children with NEC. Methods: A total of 101 premature NEC infants admitted to the
Department of Neonatology, Affiliated Hospital of Qingdao University from January 2013 to Feb-
ruary 2021 were selected as the research subjects. According to the clinical outcomes of the child-
ren, they were divided into the death group and the survival group. Statistical methods such as X2
analysis, continuous corrected X2 analysis, independent sample t test, t’ test, rank sum test, multi-
variate Logistic regression and ROC curve were used to review the clinical data of the children
with NEC to explore the risk factors for the death of the children with NEC. Results: 1) A total of 19
NEC children died or died after abandoning treatment, with a mortality rate of 18.8%. Severe
NEC was the primary cause of death, accounting for 63% of the deaths. 2) Death group combined
with shock (73.7%:25.6%, P = 0.000), DIC (57.9%:23.2%, P = 0.003), preoperative intestinal
perforation (36.8%:11.0%, P = 0.011), severe NEC (63.2%:29.3%, P = 0.005) was higher than
that in the survival group. The ratio of CRP to serum albumin in the death group was higher than
that in the survival group (0.756:0.458, P = 0.034), the platelet in the death group was lower
than that in the survival group (110.05:156.61, P = 0.011), and the surgical treatment in the
death group (63.2%:17.1%, P = 0.000) and mechanical ventilation (63.2%:13.4%, P = 0.000) were
higher than those in survival group. 3) Multivariate analysis showed that surgical treatment (B =
1.705, OR = 5.495, 95% CI [1.658,18.182], P = 0.013), mechanical ventilation (B = 2.138, OR = 6.061,
95%CI [1.897,21.276], P = 0.003), elevated CAR (B = 2.039, OR = 7.692, 95% CI [2.304,25.640], P =
0.001) were independent risk factors for death in NEC children. 4) The ROC curve indicated that
CAR was of significant significance in predicting the mortality of NEC children. The area under the
curve (AUC) is 0.773. The cut-off value (AUC) is 0.647. The specificity is 0.780. The sensitivity is
0.789. Conclusion: 1) Surgical treatment, mechanical ventilation, and elevated CAR ratio are inde-
pendent risk factors for poor prognosis in children with NEC. 2) CAR ratio can be used to predict
NEC prognosis.
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1. 5|8

ISR, FFPEEANIRIE, BiA LBOAKFIARRE . (577 LH AR KA R AMW
Th, BRSERIBHLIX 1 5= )L AR 2RI 12%~15%, BT 7= )LIHAER ORIE S 5%~15%, HpHET R
T Hh X R ) LA 2 IR B T 95.7% [1]. BEEMAC. HACH A E LR RUE A E R AR S, B
JUIRFE A /N7 45 13 9% (Necrotizing Enterocolitis, NEC) I & i K HIZFH . NEC =& % FhR K S8, L
R 22 A Z2 i R At S 3 B 2 o AR B A L WAL R G ROE, R E MR R BET E, F
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PP ILH 2] W FCRIMRRAR R AR E LR R 3 T%~13%, FET-FA 20%~30%, F71F LA S it
MR RS, WEshREIRGE. BT BMEAIE. kA & RG T RAESE[3] [4] [5], NEC
e EUR LA T E B R A .

H A AR BRI TS — B2& NEC W71 s, FHRF IR g 2EVbs 4, T 40 e s ™
HFEE, NEC BJLMA TR A G HER . HAliRE AR EM By = KK H—ILde Rt
EY6], FEAFEAME T SRR MEA(C R EA(CRP), MIHEHFEEE A I/MUEEF).
R T (A& RIRZER T LA R R (NK 200 CD69. P Ki4iif CD64), {H /&% KR EME
MEX 7y NEC 5WIE . 28 =3 i ss et be E90(7], Wl —mH 7. BARRERRAE & E A MiEw
BEARUA G R MEA N B . X B EYRESEE R, WIER, MR ZMNHTIRR. 28
SRRFEFAFRCWI8], Rt R R, (RS, WA ZNH.

CAR /2% CRP 5 HEAME, RErEE LA IATION &5 FEE 58 7R3 . Ranzani %5[9]# CAR
T MEERERSE TN, K CAR RIET ML fERR . A F[10]% CAR R T B Wik g L
K RAEVERRAZ TS 04 B AT AR W CAR BT NEC BLRISET- 1 . AHF 788 i [5] NEC &) Lilg R
FORL, 4RV NEC B LIETIfERN 2, 704 CAR fEX] NEC &) LAE T [ Ftil /8

2. IREMREHFZE
2.1. FEHR

EFE 2013 4 1 H & 2021 42 A, FH SR EBEBH A ) LEHMEGE ) 101 1) NEC F 77 ) LN 5T 4 .
WA TR E LR RS B AE R R, RIS 5 B KSR =R B L.

22. ARFAZE

2.2.1. kR

NEC: HR4ES 5 CSEAHAILE) BIEE R Bell 20 A/E N2 Wi ds e 11117, 131 N%Ei2 NEC,
IR RIIEN . B M. PR E . RIRATR . Oahid sz, S0 S A0 A HR s (98 i pH A4,
RS BT R K2 IEW, B UG R ARG . 1AM I #9412 NEC, 11 #1 NEC Wil IR
LI, BT TMRRERIEAESS, EE I T RFER S SRk, EHEEEa S aE R, s,
M TN PERR 88, (L% RN AT VE T B, 285 BRI EERR S A T #R KA <
11T ] NEC =& HEAEM NEC, & I1 ] NEC [MIlG R RIS, & IH0 4 5 b 8RR, PR E 40K
fIRIL A FEECE A B Wz fL. P 2 IR SARAE, A M LA E MR SRR h 25, RS AL
PR A ILVAE . K RS

2.2.2. PNFRERHEBR R

1) GINFRifE

(1)2013 42 1 H#E 2021 2 H TH B R EEFH A ) LEE R =ERIH AL (2) Rl <36
Ji; (3) Bell 70 > 11 #A/Y NEC #i4: Lo

2) HBRbRHE

(1) AEJERIA T E I R E G (2) ERAAEAR 1 (3) BRI NEC KA T CA M 14 1)
Withls (4) BORMBVR B NFCBIEERE: (5) BRI RN IRAERE 88— R, TR B A R B o .

2.2.3. 548
IR S B e (1) JET-4; (2) A4,
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2.2.4. RS

TEFRFEN HIS R RS H, S A SZHEARE R

(1) BILW—RBERE: Menl. e, HAERE,

(2) K¥wi 48 h N SEER R A MR & IFAE: ML/ E(PLT) FEFS R E(PCT) C M (CRP).
H#H. CRP/HE(C-reactive protein-albumin ratio, CAR)IMLFE . MAF. M. M55, Berhag. Akt i i
P PP RS ARTE. YRIE ML P EEIfL(Diffuse intravascular coagulation, DIC).

(3) BT LFETEN: FAR. Rai2 Gz, PE<. 4R

23. Gt

fli ] SPSS 25 BT EAR IS b, MR IR (%) Fon, AR A X2 e T e &
IIHT, T EITAR AL <5 BIEERE, RAESLR T X2 RIGIHT B RN, LR eieIEUN T 1 HEeE
ANTF 40, KRR FAEHRLE . CRERFEESS M, B ZF005E, ARbECRH (8%, F
GIESAET EZAFREYE, A oRRETHNILE, FAR G IER A K BRI 50317 28 (8] b
o AR (P <0.05)HHE, RHAZHE Logistic [HIHFHAT . # P<0.05, IWAERASR
TR
3. &R
3.1. EXIGKIER

WEFCIIE, 3 6519 4 R ) LRI BT A JLEE i = 4B, A 101 48)LRAET NEC, &
IR 1.55%. H A 26 il NEC H 77 )L T FAR, FAREN 25.7%. 19 BIEJLILT, BEEHR
FHRITJGAET:, BET-H 18.8%. BILH-FIIHARREE 31 B +4 K, “PHHAEKREN 1600 g, FiK5% H
W 17 Ko LEANTFTERI 101 BIEILH, B 58.4%, Lotk 41.6%. MHAMRE RS, HAERE <1000
g LA 20 B, 5 11.9%, HIAERELE 1000~1500 g BIE LA 35 61, 5 34.7%, HAKE > 1500 g H
JUE 46 B, 7 45.5%. G <32 FMEILE 60 4], K 59.4%, HGlé =32 F4A 41 61, & 40.6%: 111
WINEC f 36§, 35.6%, E I NEC A 65 1, 5 64.4%.

3.2.NEC B/l AR TREA

INNBFFERIR B AL, S 19 BIPET s TR AT IR SET, BTy 18.8%, J“H ) NEC /& fiL
T FARJF R LG EAE NEC (12 ). 2 DhREsEm (2 ). Joikfsmil s e S ik MAE (2 1) i
P31 By PR EESR (1 ). IR Y EEIL(L 1)

3.3.NEC BJLHIECERERS

w1 s, AR ILE IR, DIC. RETHHZE L. EAE NEC LSl m TAAEH. JErdHE )L
CRP 51f1i% A% A b {H(C-reactive protein-albumin ratio, CAR) & 7G40, FET-4 8 )L /IMRAK 364,
T LB LFARIGTT . WIMOB S Blm TS WAL PG & H AR ELHES %2R, HFHZNR
# Logistic [FIH, AirAgi % XHREER, AT IRIEEBERIRIIE, MR, # P<0.1 FHEE
BINELETE . RILTFARIETT . HUIES. CAR JH&E/& NEC & LFET BN RN R . Bk L% 2,

w1 R, CAR TRIIZET:H;, P{E N 0.034, ROC HHZRHFR N 0.774, 95% CI[0.603,0.911], %H]
CAR X F1ill] NEC BT BA B ENE L. & AUE N 0.647, MR 2985408 0.569, RESE
4 0.789, FiREH 0.780.
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Table 1. Comparison of clinical situation between death group and survival group of NEC

F 1.NEC BJLRETHS EEMNIERFER R

T n=19 fEiE 2 n =82 Z/XA A P 1H
B (d) 219.058 = 17.24 221.72 £19.91 -0.539 0.591
A (g) 1381.58 +423.67 1651.82 + 648.92 -1.728 0.087
111 1 NEC (n, %) 12 (63.2) 24 (29.3) 7.723 0.005
K5 (n, %) 14 (73.7) 21 (25.6) 15.744 0.000
K (n, %) 15 (78.9) 47 (57.3) 3.045 0.081
FEFE(n, %) 10 (52.6) 30 (36.6) 1.661 0.198
FEL AR BT 25 L (n, %) 13 (68.4) 52 (63.4) 0.169 0.681
DIC (n, %) 11 (57.9) 19 (23.2) 8.908 0.003
Hi R 5% (n, %) 0(0) 3(3.7) 1.000
IR %238 (n, %) 11 (57.9) 34 (41.5) 1.686 0.194
IR IE S (n, %) 12 (63.2) 11 (13.4) 18.967 0.000
CRP (mg/L) 21.51+£28.75 17.04 £ 23.56 0.714 0.477
PCT (ng/L) 6.41+16.14 6.38 + 13.08 0.011 0.991
PLT (x10°%) 110.05 + 57.39 156.61 + 48.43 -2.579 0.011
FAR(n, %) 12 (63.2) 14 (17.1) 14.812 0.000
RHTH % FL(n, %) 7 (36.8) 9(11.0) 5.923 0.011
CAR 0.756 +0.21 0.458 +0.18 2.521 0.034
Table 2. Multivariate Logistic analysis of death group and survival group of NEC children
% 2.NEC B/ TAESFEANSER DT Logistic 747
iSES B A SE & P{E OR 1 95% CI
CAR 2.039 0.615 0.001 7.692 2.234~25.640
FA 1.705 0.512 0.005 5.495 1.658~18.182
iR 's ik 2.138 0.527 0.003 6.061 1.897~21.276
" ROC £k
0.8
0.6
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1 ek
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Figure 1. ROC curve for CAR prediction of death
& 1. CAR FUMZETHI ROC Hi%k
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4. i1ig

NEC 2577 )L WL ™ i A & e, WKk AR R 5 I A2 i £ IR R R B0, ENEM) NEC
ArRe I AL, EIHLEAAE. RS B GBI M E IR AR, e Re HBURT . 28R4
GATE, B IL A A, R UHEIAERK R B E, MERE 2%, BT LN AR
o HATUN NEC & Z MR RILFEERME R, BARMARBILH AN . NETHIRERE, FEE
F72 )L sh 71 R B R R B A IE A S AR S K s BB IhRERRNS . Msh %A
FasE . YL, MEIER YL R KA (2] [12] [13]. NEC HIRGH 5 M AR E LR IGIE 75 HRIK
HAERE JLH, NEC BIKIEEN 7%, JET-HRN 20%~30%, KAEMIE] ZIRIEH S ) LA LTk 2
100%, JEiBE R A 25% [2] [12] [13]. FAEHIEILT, S0% A4 FEFATM, FRIGTEILFETH
BEIN[14] [15] [16]. ARBFFHEFEFZ )L NEC FIRIFGHEN 1.55%, FREN 25.7%. A5+ NEC &£ JLHIFE
TN 18.8%, 5OH M FAMA.

AR NEC FETH B LA FFER 5 DIC A /NS R B AT B S T i o R S B L 20 ) 25 2%
HEVEEAR, WiEskishe, ME NEC EILFIMERIG. M/ MRIEE T2 NEC KA I 2 R A
R, FAER T SEUME A, /MRS ARSI, iR, %S DIC, DIC i I MK R FE[17].
A I /INBRTE A DR B T REB1E I LR R E T, ISR U A B E N, A IE RN, BT
R In[18]. X5 Tepas Z5[19]HIHF 7 45 R —5.

A TR IF AL NEC FilE A RIGHALSERIK K. # NEC BILET WREMR AT T LA &, H
NI 20%~60%H) ) LT EHAT AR ARIBIT20], AR TFREN 25.7%, SZHFF. HETHHA
WG FARIGAE NS SR Bl A, ML S, FRARMFARIGHE N A 5 SR FEH &
ZFALAT[21]. HAE NEC LA EZFAREGYT, #ELEEF RN, fe RRREJILIETER, e
JG. BRTPIBEFE[22]139I0 R, NEC BILEZFARMLS IR NG T L. MmN G fLI T REMER,
B X I A, RS ASEAER,, FTLAT 2 RS I . )L B TR AE R, —
PO E R LB ™ L, X LRSI DU, FARMMZ AR, REIEREZ W, BT, A
PAFEAE FAR M EAER L. T RA IR T FARIBIT A TRAE[21], &)L EL, 1R L
fRIMLE AR7E. PEH A, PEEELABE. MEE B, [ MmA AT e, i 28 a3 i NG T PR 98D
Fidiff /b CRP & PCT Jin. HMEFARMIZREL, MR Wi n A e BRI 3L, B ESER
JEEERVS . TIRRIKR S IR aRER e . MG shisi b sl 2k, Ik N BHA YT ROR R, AR ETF
RIGTT o AR RZT-RIGITI 26 BlE)LF, £ 20 GlEJLEF R LR Em T, =BT RIEHL
T, BUEEESZ 7 FARIGIT, UI9REA K NEC BILIISET: %,

Duro Z5[23] 1R AR, HIMUESZ NEC KM R IMAL AR R, WnE)LIETR, X540
TR, ARFFCRINMIE SR NEC BT MMNL LR R 2. AT NEC FET 48 L7 ZH LK
A B T IR, SRR N AETERF IR R, I S . HURRGE AT DU N i 3h ) A
FagE, 0SSR B Bl A R 5 R G ) BB R R [24] [25]. NEC A& #CH T Wil 4 B 2805 I M. 25
B, SAEERAT BT CAS] RS A TE A A B, W0 SR T BUM % DA S AR d 2 R S, AR AR [26]
FHAHIMGESE NEC & I fs s fa R R 2. Ml 4T o b ix 52 B2 n] DL S 808 ) LK HLGE <,
RTEARMEGHEER.

CRP 2 2R N, B4, AEAA T ELNEFRRES, AEARKRELLT
ERARIRE[27]. A BIRIIHRE™ERE, CAR ZEAMWESE, AL/ s LRI SRS 5
FRARAS, B CRP AR 4F . CAR WEA A T 0k 25 URE . 28 FEPEIA 0 B g it ™ AR (9] [10].
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A28 KL CAR HIELE 5k @ &M<, CAR EEF = RS 2 IRES, MG sE. R
KL CAR F T 577 )L NEC HI4RiE . AWF7 K CAR THE /& NEC LSBT AL G R % . ROC 4k
$&7~, CAR X TFllll NEC BILPEARBEAREZEMNE N, 4 CAR Hid 0.647, £I)LILT 5.

gi b, PUMOESRF AR, CAR & NEC UG A R ML S G % . CAR v LA 10 NEC fi)5 .
BEFARIBMEL S CAR [ME, X TBEK NEC BI)LMA RS AFMAEH . FARIRIT & NEC B JLAET 14k
SFERER R, BT LAME AR FRIRAE, 248 m NEC B )LHUS L, XFFARIGIEM TS W E4 5 1
ForbigE— kT .
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