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Risk factors for concurrent sepsis in neonates with necrotizing enterocolitis
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Abstract: Objective  To investigate the risk factors for concurrent sepsis in neonates with necrotizing
enterocolitis (NEC). Methods A retrospective analysis was performed for the clinical data of 273 neonates with NEC.
The risk factors for concurrent sepsis were analyzed from the aspects of perinatal factors and treatment regimen before
the diagnosis of NEC. Results  The incidence rate of concurrent sepsis in NEC was 32.2% (88/273). The neonates
with stage III NEC had a significantly higher incidence rate of concurrent sepsis than those with stage II NEC (69.0%
vs 15.9%; P<0.05). Of all neonates with sepsis, 62.5% experienced sepsis within 3 days after the diagnosis of NEC,
and 37.5% experienced sepsis more than 3 days after the diagnosis. Compared with those without concurrent sepsis,
the neonates with concurrent sepsis had significantly lower gestational age and birth weight (P<0.05). The neonates
who had scleredema, had stage III NEC, needed gastrointestinal decompression after the diagnosis of NEC, and
experienced a long time of gastrointestinal decompression tended to develop sepsis more easily (P<0.05). Scleredema
(OR=9.75, 95%CI: 2.84-33.52, P<0.001), stage IIl NEC (OR=12.94, 95%CI : 6.82-24.55, P<0.001), and gastrointestinal
decompression (OR=2.27, 95%CI: 1.14-4.5, P=0.02) were independent risk factors for concurrent sepsis in NEC.
Conclusions Scleredema, stage III NEC, and gastrointestinal decompression are independent risk factors for concurrent
sepsis in neonates with NEC. [Chin J Contemp Pediatr, 2016, 18(8): 677-682]
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i), Hor 102 flpHER: ( T 57 41, M 45 41 )
JRAEANF . 32 Bl BE it Al <72 h; 16 il NEC 217
HHRIKUALEE; 54 61 NEC 121 24 K AAT ML H ARG AT
2273 41 ( 111 189 fi] . T H3 84 i, NI NEC
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JiG% 32
SR IL [%(n/N)] 56(15/27) 44(12/27)
WL )L [%(n/N)] 23(20/58) 66(38/58) 8.264 <0.05
JEH L [%(nIN)] 28.2(53/188) 71.8(135/188)
RN S
R AR AR [9%(n/N)] 45(34/75) 55(41/75)
8.123 <0.01
HAERER = 2500 g [%(n/N)] 27.3(54/198) 72.2(144/198)
INFEIE /N2 98 53]
11 [%(n/N)] 15.9(30/189) 81.4(159/189)
75.276 <0.01
MY [%(n/N)] 69(58/84) 31(26/84)
W5 FHE [Psg(Pas, Prs)d] 5(2,14) 7(2,14) (0.24) 0.81
LW H I [Psy(Pas, Pys).d] 9(4,19) 10.3(5,19) (0.69) 0.49
FARIBIT [%(nIN)) 22(19/88) 5.4(10/185) 145 <0.01
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REZE I B IERAN [n(%)]  4(5) 1(0.5) 33" 007 207 1(0.6) 0.10"  2(3) 0 0.85"
FRIERE >18 h [n(%)] 5(6) 11(5.9) 001 093  2(7) 9(5.7) 0" 1 3(5) 2(8) 0" 1
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2.4 NEC W2 B TF e B 5% X 3 & T L RE B 52 0 P 4 P P SR e I L O I REAN A2 A 1Y
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WP vy | 5 RO WIS S5 5 1 R A T LR 25
TG FE L (P>0.05) , FE& AR & 4%
T &Y. NEC #i2nr, T NEC £ & Wi

&3 IRIEME/NZ LR 2 B LS RI TR TE R R I X 4 A LI E B S0
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T 3994 22 UG I 2 % s Jb i . I R 2 £ e 43 v
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[#] (%) |
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1 25 2(3) 1(0.5) 0.24" 0 0 2(3) 14) 5
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DITREAN S 0 1(0.5) 1 0 1(0.6) 1 0 0
R M 10(11)  8(4.3) 45 003 4(13) 6(3.8) 289" 009 610) 28 000" 1
NP 45 4(5) 6(32)  0.04" 085 3(10) 2(1.3) 0.03* 12) 4315 379" 0.05
A A 12(14)  52.7) 1221  0.00  6(20) 53.1)  10.19" 0.00  6(10) 0 155 021
EElEYSi 2(2) 84.3) 025" 0.62 0(0) 6(3.8) 059"  2(3) 28) 008" 0.77
HE WML g i 2731) 66(35.7) 0.66 042  11(37) 56(352) 0.02 088 1628 1039 0.99 032
R 7 5(6) 9(4.9) 0" 1 2(7) 74.4) 000" 095 3(5) 28) 000" 1°
B et E 2(2) 1(0.6) 0.24" 1(3) 0(0) 0.36" 12) 1(4) 0.53"
JFneinFE 1(1) 422) 001" 089 0(0) 4(2.6) 1 12) 0 1
AR Il AE 2(2) 10(5.5) 075  0.39 0(0) 10(6.4) 094" 033 2(3) 0 i
A Il AE 5(6) 12(6.5) 007 079  3(10) 12(7.6) 001" 0.93 2(3) 0 1
Az LA 15(17) 42227) 116 028  10(33) 39245 1.02 031 59)  3(12) 000" 0.99
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. wi AR EIAITAE, FEFE KA S IO R A 22
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&4 REENGERRBILEISETLEERILR (0] (%) ]
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(n=88)  (n=185) i (n=30) (n=159) {4 (n=58) (n=26) ' {H

3cy 2124) 5931.9) 186 017  9(30) 49(30.8) 001 093 1221) 1039) 293  0.09
B ik 15(17)  30(16.2)  0.03 086  5(16) 26(164) 000 1 10(17)  4(15)  0.00" 1
RAMRAE 6(7) 9(4.9) 0.14" 071 13) 4(2.5) 0.58"  5(9) 5190 1.05" 031
BEFLIRSE 2427) 507.00 000 097  6(20) 41(25.8) 045 05 18(31) 935  0.106 0.75
MR 4(5) 17(9.2) 1.81  0.18 13)  16(10.1) 07" 04 3(5) 1(4) 0.00" 1
Kb eIk N R 3(3) 42.2) 0.04" 0.84 13) 4(2.5) 1 2(3) 0 1
Fa i 0 6(3.2) 16" 021 0 6(3.8) 0.59" 0 0
b AT i A AT 8(9)  21(11.4) 032 057  4(13) 21(132) 000" 1 4(7) 0 0.67" 041
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2.6 NEC 2/ B A IR H e 33 4 2 T I RE B 2 el ERETIpE]) . E s AE T I NEC H A& 40 5
NEC 2Wifm, fERAREBIEN R LS ERAZRIRN2ZERTGE L (P>0.05) .
UK el s O 82 6 ) 22 e T e e 4 ( P<0.05 )5 35,

F5 REMENFERRRE)LFIS R ERE M bL 5
NEC 1§ NEC M4 NEC
WERHE  pekdl ki iR il S CiREN S il
(n=88)  (n=185) rafa P (n=30)  (n=159) 1O P (n=58)  (n=26) AOE P
TR el e ]
[Pso(Pas, Prs), d]
AT (n(%)]  68(77) 109(58.9) 8.811 0.003  23(77) 92(57.9) 3.746 0.053 45(78) 17(65) 1383 0.4

A ]
[PSI)(P251 P75)’ d]

417) 205 (@61) 001  3(15 205  (2.61) 033 418 305 (1.13) 026

74,100 6(49)  (0.625 053  63.8) 74100 (0.63) 0.8  6(4,10) 5(2.8) (1345 0.18

2.7 NEC #EZMIMiERKEZER logistic ElVA4#  JEMMAERKEER (£6) o I NEC 4 logistic
Ph P<0.1 Rk bnife, W R HA E X [l 5 43 At & BRALA B AE (P=0.02, OR: 7.7,

R R FGAGIRS . AR R | BEA (0 L ZE KA | 95%CI: 2.18~27.21) j2Mlsr fa e N2 M NEC

HAR . REFURESE . WEPEE . 28, B . T SBIEUL 84 B, HEAHL K/, logistic [A11H

NEC 759 A ZI61%H logistic BRI R SR LIS BRI &R

e . TTEE NEC DL B B30T NEC £ & 8

®6 IIEM/NMNALERRERZBIEER logistic EJAS 47

A B SE Wald P OR 95%CI
T i 228 0.63 13.06 <0.001 9.75 2.84~33.52
B WA 0.82 0.35 5.45 0.02 2.27 1.14~4.5
[||BiibY NI R EN e 2.56 0.33 61.32 <0.001 12.94 6.82~24.55
3 iTig TR JE | IR B R Al v T oA & 4L (P<0.05)

RFE— 25 43 B 2 BRARK I A I W 8 452 14 e A e
WFoE 2, NEC gL RE 5 5 M8 iR, FELAEE, R ILABES S BB A IHIE,
il B sz 40, WAL, Bk kWi RE M Al NEC I & WULAE I To R K OCHK
NEC K WUILAE 9 % A2 3R AE 20%~30%", 2 5 AHIFGE K PR e 2 NEC £ 2 DB I AE A 2 57
ik 38.5% PR IGUNAE Y NEC [ 25FL & A 5388 i, FERIR R . ArFr LR A, AT RE S A e LI VR
FARILRIE N, [ERerfRIZER, SET- R BT P B2, BMmIIaERet, &% BRI .
ARGFFE 32.2% 1) NEC BILAERMUMAE, NEC f£&  BEzdimnE s v, MRt —LhmEA e,
WAL HLAE () R LR PE R Ik 27.3%, S5RMBFIT4s ARWFSE % BT NEC WUMLAE & 42 3T 70%, =T

AR PR 1495 logistic [1H 43tk 52 I NEC SR £ & i
AW, NEC AR A AR I A ks 2 . FTRe S B NEC g iE 0
AAREE LI B o XTI, R R ™ M, R R A S B 5 I TR T A A G

B A= PR R NEC PR UIUAE (9 fa B R 3R BT KB NEC 75 2 5 il 2 LK U
PP HE I, ATRES R AR AR LR R TR S AR W AE . NEC LA IS K H
G B TR LT AEE, WEEASRMAY R m T a2, BRI
(A6 B0 T NEC 207, MERWCIELR  BSFRER, Il g0 v )™ O LA B Il o s e
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AR 75 e Il vd B A1 B s dcohy 2 0 B,
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K HBOILAIAEBE Rt Ia] o PRI B B8] B ZE K AS BEAX
{UREFERA SR E,

i b, HoE RH AR KRE NEC LY
RWGAE ANFE s & IUILE K 276 NEC 25
72h WA, BEAPAE . T NEC LUK S s
NEC %2 WILIE )30 37 FE B R 2

(2 % x W]

Neu J. Necrotizing enterocolitis: the mystery goes on[J].
Neonatology, 2014, 106: 289-295.

Parravicini E, Fromm F. Necrotizing enterocolitis[J]. Clin
Perinatol, 2012, 39(2): 387-401.

Clark RH, Gordon P, Walker WM, et al. Characteristics of
patients who die of necrotizing enterocolitis[J]. J Perinatol,
2012, 32(3): 199-204.

Wu SF, Caplan M, Lin HC. Necrotizing enterocolitis: old
problem with new hope [J]. Pediatr Neonatol, 2012, 53 (3): 158-
163.

Bizzarro MJ, Ehrenkranz RA, Gallagher PG. Concurrent

1682

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

bloodstream infections in infants with necrotizing enterocolitis
[J]. J Pediatr, 2014, 164(1): 61-66.

Kliegman RM, Fanaroff AA. Necrotizing enterocolitis[J]. N
Engl J Med, 1984, 310: 1093-1103.

Chaaban H, Shin M, Sirya E, et al. Inter-alpha inhibitor protein
level in neonatal predicts necrotizing entericolitis[J]. J Pediatr,
2010, 157(5): 757-761.

Arnold M, Moore SW, Sidler D, et al. Long-term outcome of
surgically managed necrotizing enterocolitis in a developing
country [J]. Pediatr Surg Int, 2010, 26(4): 355-360.

Miner CA, Fullmer S, Eggett DL, et al. Factors affecting the
severity of necrotizing enterocolitis[J]. J Matern Fetal Neonatal
Med, 2013, 26(17): 1715-1719.

Walsh MC, Kliegman RM. Necrotizing enterocolitis: treatment
based on staging criteria[J]. Pediatr Clin North Am, 1986, 33(1):
179-201.

AR g ) URL A ST LR, CrhiRER s A LR
Ak ) iR iy A LISUIAE ST O & (0] TR LRI
&, 2003, 41(12): 897-899.

Anand RJ, Leaphart CL, Mollen KP, et al. The role of
the intestinal barrier in the pathogenesis of necrotizing
enterocolitis[J]. Shock, 2007, 27(2): 124-133.

Krediet TG, van Lelyveld N, Vijlbrief DC, et al. Microbiological
factors associated with neonatal necrotizing enterocolitis:
protective effect of early antibiotic treatment[J]. Acta Paediatr,
2003, 92(10): 1180-1182.

Sharma R, Tepas JJ, Hudak ML, et al. Neonatal gut injury and
infection rate: impact of surgical debridement on outcomel[J].
Pediatr Surg Int, 2005, 21(12): 977-982.

Heida FH, Hulscher JBF, Schurink M, et al. Bloodstream
infections during the onset of necrotizing enterocolitis and their
relation with the pro-inflammatory response, gut wall integrity
and severity of disease in NEC[J]. Pediatr Surg, 2015, 50(11):
1837-1841.

M RS NS AR (MY BR A, SR FesNl
SERATE LY 8 4 0. dbat s AR M | 2011: 477-
483.

Thompson AM, Bizzarro MJ. Necrotizing enterocolitis in
newborns pathogenesis, prevention and management[J]. Drugs,
2008, 68(9): 1227-1238.

Vongbhavit K, Underwood MA. Prevention of necrotizing
enterocolitis through manipulation of the intestinal microbiota
of the premature infant[J]. Clin Ther, 2016, 38(4): 716-732.
Eaton S, Rees CM, Hall NJ. Current research in necrotizing
enterocolitis[J]. Early Hum Dev, 2016, 97: 33-39.

AT )

(A3 -





