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[(WE] HH PEEZEAER D AKREX RPN NG SR (NEC) WM, ik #2016 4F
1~12 H T 2 h WAGHALRHMEREIRIT BRI <36 JEIRYIR 7 L 429 B IFFe st 4, i ) LJE 5 &4 NEC,
429 BB ILSY R NEC 2 (n=22) FIE NEC 21 (n=407 ) . SRR L HAE 2 AR NR R K L E T 25- 2
B R D (25-0HD ) KA, e LR 7 JLAIMEE R I 25-OHD K-, Pearson A&7 JLAIMEE 1
1 25-OHD AKPAHSENE, LA ALR = L4 R D Sz B0, PR EK logistic BT 5 7= )L NEC S % .
ZR  NEC A BRI LI 25-0HD /K- 28 T4k NEC 41 (P<0.001) o W2 BE R AR ™ JL2Z 1) i i
25-OHD KFEH L IF [ 56 (P<0.001) o JF NEC 415 NEC 457 JL4EA= 2 D AKEFEIES . AR, Bz “E sk
ZAERBLI G L R 2E A G4 L (P<0.001) o BRI logistic AT R WoR: Mls . HAAE
RESEFNIL = L 25-OHD K- HUARIE “SAFLE T ] | FH SACRESE IR )RR B s ) 7T B NEC &2 52 P 2R ( P<0.05 ).,
gZhit BEEAR LRI 25-0HD K557 )L NEC B9 % AL PTRERAG e, R BE2u4hse et £ D X F
T =)L NEC fi A A A R X, [ HEL/RILRIZE, 2018, 20 (3) : 178-183]
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Relationship between vitamin D deficiency and necrotizing enterocolitis in preterm
infants
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Second Affiliated Hospital of Chengdu, Chongqing Medical University, Chengdu 610031, China (Email: 574303074@
qq.com)

Abstract: Objective  To evaluate the relationship of vitamin D level with the development of necrotizing
enterocolitis (NEC) in preterm infants. Methods A total of 429 preterm infants with a gestational age of <36 weeks,
who were admitted to the department of neonatology within 2 hours after birth between January and December, 2016,
were enrolled in the study. According to whether these infants developed NEC, the 429 subjects were divided into NEC
group (n=22) and non-NEC group (n=407). Peripheral venous blood was collected from these preterm infants and their
mothers at admission to measure the level of 25-hydroxyvitamin D (25-OHD). The two groups were compared in terms
of the serum 25-OHD levels of preterm infants and their mothers. Pearson correlation analysis was used to investigate
the correlation between the serum 25-OHD levels of preterm infants and their mothers. The distribution of vitamin D
levels in preterm infants was compared between the two groups. The univariate logistic regression analysis was used to
determine the risk factors for NEC in preterm infants. Results The serum 25-OHD levels of preterm infants and their
mothers in the NEC group were significantly lower than in the non-NEC group (P<0.001). In both groups, the serum 25-
OHD levels of mothers and preterm infants were positively correlated with each other (P<0.001). The distribution of
vitamin D levels (normal vitamin D level, low vitamin D level, vitamin D deficiency, and severe vitamin D deficiency)
was significantly different between the NEC and non-NEC groups (P<0.001). The univariate logistic regression
analysis showed that gestational age, birth weight, 25-OHD levels of preterm infants and their mothers, the duration
of mechanical ventilation, the duration of oxygen inhalation, and the length of hospital stay were associated with the
development of NEC (P<0.05). Conclusions The serum 25-OHD levels of preterm infants and their mothers may be
related to the development of NEC in preterm infants, suggesting that vitamin D supplementation during pregnancy is
important for preventing the development of NEC in preterm infants. [Chin J Contemp Pediatr, 2018, 20(3): 178-183]
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R BE PE /N 1 45 B 98 (necrotic enterocolitis,
NEC ) J&—Fh 2R A TR LAER, TR
9T BoR, 90%~95%NEC % 4 F H A4 fait /N T 36
JERER =LY, AR, PR LR R
A )L NEC kAR AR, HEGE LA, s
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1.2 NEC 2HitriE

NEC 18512 F 53 AR I e PRS2 R 2e R £
FEIRES 4 BT (S A L2 ) FE IE DL R A i it
F3 UM NEC B I R 26 B0 AL 45 16 Ak ol i 3 e

.M. BE . B S mEE et
WRIRAN 2 . WS sl D SO R, DL IR BE LT B
G BRI, BB E Y KeUm RS
NEC 1A 5¢; U RMmEY k. i
BERUSS NEC T A JBIARSG; T kAR ORn (30)
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JEHR X e R kA, LUG KA g drm b, J 3
PUAERIRIT I 1k TR X 2R Hh [ — il B B Ui
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erE R D AL, LA ST WM K B R ]
ML AR, WRHE S5 S0k ", KRR
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S (T TR ST B H A FE <600 U/d ) AR f#b 7 (
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TS Rap I ej O R EA Y N ERNE i 571 N T = VN
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SpectraMax M R FR AL 59 [F 1DS 23 F] ) 25- Fo5&
#i4 2 D (25-hydroxyvitamin D, 25-OHD ) ELISA %
FIEHAT 25-OHD K, A7 R A0 3R ™ s 2 HR 3G
BIFE T $IR QLB E SRR = PIAEIL) |
Az JL ALY 25-0OHD 7K ~F- >20 ng/mL (50 nmol/L )
KIEH, 15~20 ng/mL (37.5~50 nmol/L.) A2,
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(12.5 nmol/L) Ay H k= ",
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K H Wilcoxon Bk FIKG 56 5 HLER Z 20 M1k H logistic
mH53 T, P<0.05 AZERAGIT2FE L,
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21 EBFE)L—fER

g4 A 5T By 420 B R OL Y, B3 238 i, &
191 il ~FI NG 332+ 1.9 &5 ~F¥ AR K E
1.9 +0.4kg; FASRIWR 175 6], #8254 1], %
% (3~5 H) A 105 ], B2 (6~8 H) HiA: 81
B, B2 (9~11 H ) WA= 138 i, 42 (12~2 H )
AR 105 5 afBEFLMESE 43 6], IRAWRTE 354 141,
N TSR 32 f,

FERA NEC 1 22 B, S0 H il
12+5d, HdH 16 (73% ) 2Kk NEC 1T A 3,
6 141( 27% )izWirh 1l B, Jo 1 il ek NEC Y .

NEC 4 #14E NEC 41 78 43 8% 77 =0, 510,
Apgar PF47 HAEZ TSR S R R
YIS 2F 5 L (P>0.05) 5 NEC 2H G i3 Fn i A=
R R ELTIENEC 4 (P<0.05) (F£1) . #F
ElE], NEC 417C 1 577 LAET .

x1 BrE)l—mER
4 4
wi Nl e WE P
Bals &+ s, JH) 334+18 307+17 -6718 <0.001
WAERE (x+s,kg)  1.9+04  1.6+04 2978 0.003
530675 2 [n(%)]
H SR 53Uk 169(41.5)  6(27.3)  (1.755) 0.185
H = 238(58.5)  16(72.7)
PEF [1(%)]
5 225(55.3)  13(59.1)  (0.123) 0.726
5’8 182(44.7)  9(40.9)
Apgar TE4) (x + )
1 min 8+2.1 4+21 -0959 0.338
5 min * +18 -1.014 0311
HAEZETY [n(%)]
Ees 98(24.1)  7(31.8)  (1.241) 0.743
BZ 76(18.7)  5(22.7)
*ZE 132(32.4)  6(27.3)
X2 101(24.8)  4(18.2)
IR [1(%)]
afibk3, 41(10.1) 209.1)  (4.287) 0.117
bERES 338(83.0)  16(72.7)
AT 28(6.9) 4(18.2)

22 BFE—MER

P AT LR R P A i - 29£5 %, 42
W EZAIHEA PRI, R R
TR PR IR PR . a3k 2 Pty W4 ] B 2%
SPURAEIE . ZBEBE . BIHER AR R
RUWE R T 2R R O e 25 R 8 e G i 24 8 L
(P>0.05) o WA BEEHT 3 N HANE4EAZR D
IO L2 A g4 L (P=0.003)

F2 FWASFEBERILER

NEC 41 JENEC4L (A)Z]

nH (n=22)  (n=407) 1B P
LRI (x5, %) 29+5 29+4  -0361 0718
ZHERRE [n(%)]
I 5(1.2) 14.5) [-1.359] 0.174
Ik 36(8.8) 3(13.6)
B 218(53.6)  12(54.5)
KRV T 148(36.4)  6(27.3)
a E[Tg?ﬁ‘*&}ﬁ‘%ﬁ 297 (73.0) 15(682) (0.242) 0.623
FEHI 3 AN 4EEE D AN TSR [1(%))
E 53(13.0)  6(27.3) [-2.954] 0.003
AR 202(49.6)  13(59.1)
JEHEAN T 152(37.3)  3(13.6)
G ITAE [n(%)]
TR T 62(152)  4(182) (0.139) 0.709
B L 123(30.2)  8(364) (0.371) 0.542
AT AR RN 62(15.2)  6(27.3) (2.268) 0.132
ST URITIHE R 65(16.0)  3(13.6)  (0.085) 0.770

2.3 B ILIGKREEMNH £ E
RN IR e I R W S Al |51
1.19 +0.13 d, ‘P2 S 3pE < 1E R < ( NCPAP )
R 22wk 0] Ky 3.6+2.8d, 34 H A R Lt ) R
7.6+68d, FHEFERE] 14.2+10.8d, i =
LA 17.2% (741429 ) FE BLURAE B A (1] 85 fif FH #
kS Ze BREE 1 (IVIG ) 1897, 6.5% (28/429) Jfk
K SEARMA (PDA) , 7.2% (31/429) &<
EitiE BT AR (BPD) , 9.6% (41/429) I & H.p=
JLAL R 5 (ROP) , 10.5% (45/429) Ik i %
P (IVH ) o NEC ZUUSGE SRFLEmtE] . FE
FRERI ] AT e A 1] 5k 2 5 T NEC 4 ( P<0.05 )5
PILLIE] NCPAP HpLEfsta] & TVIG % w22 % 0
Giil# 7 X ; NEC 4H3f& PDA. BPD. ROP il IVH
() K AR A 35 s TR NEC 41 (P<0.05) o WLEE 3,
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*3 BrF)LIERIFEFRFRIELE
S| Ak NEC 4 (n=407) NEC 4 (n=22) 100) 18 P{A
HUIHE S AR ZEmt ] (x + s, d) 0.96 +0.11 5.57 £ 1.07 8.823 <0.001
NCPAP H22R ] (x +55, d) 3.6+28 40+29 0.582 0.561
FHARRETE] (x £ 5, d) 69+53 205+ 142 10.307 <0.001
FEBERTA] (x £ 5, d) 13.0+£9.2 357+15.8 10.81 <0.001
IVIG fHi 12 [n(%))] 68(16.7) 6(27.3) (1.632) 0.201
FERIE [n(%)]
PDA 22(5.4) 6(27.3) (16.359) <0.001
BPD 26(6.4) 5(22.7) (8.321) 0.004
ROP 36(8.8) 5(22.7) (4.653) 0.031
IVH 38(9.3) 7(31.8) (11.235) 0.001

T [NCPAP] 2B SE IE S [IVIG] K BR A5 115 [PDA] Sk SAS AR M; [BPD] Se MR T AR; [ROP] 72 ) LALR [ERE;

[IVH] B2 P i

2.4 THHABFEMEF=)LITFE 25-OHD /K ELLBRE
XS

NEC ZH+HF 25 Fn L= LML 25-OHD /K44
ZLTHE NEC 4 (P<0.001) (% 4) ; dENECH
FINEC 20 55 5 . LA L 25-OHD /K3 2
WEFME (435 r=0.792., 0.882, P<0.001) ([l
1~2) .

x4 BWMAEFEMEFILME 25-OHD KFLLE
(x+s, ng/mlL)

20 51) n EH S LN
JE NEC 4 407 26+6 13+5
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t{H -6.53 -6.38
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30
c
< ‘
5 20
a
=
Q
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B P<0.001
g
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. g
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B 2 NEC AEFEFMEF)LMiE 25-OHD K FHHX 2 E

25 MARFILAELEE D KFESHER

JE NEC 415 NEC 4 7.7 L4t E R D K P17
IEH . AR, Bz RELZ SR A L
WESAGIFE Y (P<0.001) , WS,

®5 FMARFIAEEEERD KESTULE (7 (%) ]

4 )L 25-OHD (ng/mL)
! EH >20 AR 15~20 Bz <15 HEk=< 5

il

4E NEC 41 407 18(4.4) 128(31.4) 253(62.2)  8(2.0)
NEC4l 22 0(0) 20.1)  1463.6)  6(27.3)
Z{4 -6.201
P14 <0.001
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2.6 NEC Bl EZEH
AR K logistic [FIHA 145 R R, NEC Ay
SRR JGW . MRS BERAR L
25-OHD 7K, HLAGE SRR ] . AR FE i)
AEBES ], BESEAIEL™ LIIE 25-OHD ZK-F- R
T 1 ng/mlL, A JL NEC KU 54331 FAIG 0.751 Al
0.582 % (P<0.001) . W56,

%*6 NEC BREZRMOFSFTEHER

Ar b OR 95%CI P

i () -0.667 0.513 0.403~0.654 <0.001
PG (55) -0.175 0.839 0.351~2.007 0.693
AR (ko) —4.072 0.017 0.004~0.065 <0.001
1 min Apgar ¥F43 (%)  —0.098 0.906 0.741~1.108 0.339
5 min Apgar ¥F43 (43)  —0.108 0.898 0.729~1.107 0.313
AR (&2 —1.112 0921 0.838~2.146 0.652
BERARIS (%) -0.015 0985 0.906~1.070 0.717
PERE R O E 0182 0.833 0.352~1.972  0.678
MR (AEREFLESE ) -1.050 0350 0.060~2.044  0.244
810 IVIG 0.605 1.832 0.692~4.848 0.223
3% 25-OHD (ng/ml) 0287 0.751 0.676~0.834 <0.001
B )L 25-0HD (ng/mL) —0.541 0.582 0.479~0.707 <0.001
HUBGE S L2 ] (d) 0.363 1.438 1.280~1.615 <0.001
CPAP HF£EMf ] (d) 0.043 1.044 0.904~1.205 0.561
JHEEFFEETH] (d) 0.146 1.157 1.100~1.217 <0.001
FEBERTE] (d) 0.100 1.106 1.074~1.139 <0.001
3 iTig

VEAESK, JAF NICU $ KA TR ARFREE R
$255 , 15 NEC B9 R0 SRR AER I B BRI,
APy A LR — AN DL E B 4H 1, NEC & AL
GRS VNP e AL S S GO R
PR F- e s wl e Y ) RE SO P AT A L3
J . B R R B RE 2R G 2 TA) A ELAE
JE51 % NEC &k EZHLH "0, 44K D &—Fb
ZREIEEIBEEE , AT 4 P e S A
AN, W HAA EE AR AT BT T i
ok, ARMEAERD Sz 5 ILRE MR L
PRI 22 (0] 5 R AR AT Bk AR £ . Milika 25 1™ BB
FE R BAIMIG 25-0HD 7K F- 56 LE N & B IR
L= KBS X, De-Regil 25 ¥ 48 H 2201 %h 7044
A 2R D AT 2 AT R v LR RN R A A XU
B A L A i B KAk . Cetinkaya %5 ™ (1)

WF5E K BREE S5 g Az ) L4E A 2 D = nl g2 L7
ILAREM A BRI — MR R, AR
o R R A LA R D 5= 5 A B
JLVILAE 22 [RIAEFE AR S PE B0 4 26 D s i
% D Z{k (VDR) KRIEHAEY =00, AR
WIZEA= R D 7 BAT VR A s . AL s
ST MER®., EaaEEREgEZD 5—
Be G e A SE I TR SR N AETER R (1BD) Bk
A P, Abraham 55 PV RIE, 60% Y IBD B3
FEAELEA: 2 D B nfa] IBD A HA Mg 7 i s
RAESE NEC 19— EZIEFERR A . Liu % 2 (1481
7% 2 W NEC 9 & /& 55 TLR-2 Fl TLR-4 fY 35 15 1%
hn, T TLR-9 By R IBFEMINA G, 4E4: R D HAL
PN, Tt — A dE 23 TRFSEAE N BY 22 4 [0 Jist
T 4E A R D A A RN B AT REHL e i B
fik TLR-2 1 TLR-4 2 A A F R i se sl M ABFSE
R, NEC HEEEAR L 25-0HD 7K-F- B E LT
dE NEC 4 ; NEC 417G 1 #i] 5 7 JL 25-OHD 7K F-7E
>20 ng/mL 1Y 1F {5 [l N3 NEC 41 5.5 )L 25-OHD
FEE G Z K E TAE NEC 415 HJE, 7EE NEC 41+
358 A 64.1% B 57 )L 25-OHD /K <15 ng/mL;
FE RS i [ 4B HpRE SR AR = L 25-OHD 7KF-3
X NEC 9 % 4 HAT %0, X5 Cetinkaya %5 1 fiy
IR BRI JLINTE 25-0HD /KF-4;
AN 1 ng/mL, #74:JL NEC XU 5t 43 5 FA% 0.751
F10.582 5. PRIk, BEEAR P LEARAY M3 25-
OHD /K5 777 )L NEC By &4 il R EA # e,
1ML 25-OHD 7K 1] G827 L NEC 1 X —f&
W R 2, 2 I 25-OHD /KSF, Refudi/k £ D
=, ARG R L NEC &

B LA R D ORI TR BB R, 2
Ja AR N 25-OHD KRG, RAiget: R
D A p g i JLYEAE 2R D K PO ARBFSE & B R
SERELP L2 8] L 25-0HD 7K -5 5 35 F A5G
HAE NEC @B 01 3 N H R iR D Y
Fe il s+ NEC 41, ik, FRATA R EA 0
JEFEET 3 N H B EYEE R D, TiEmE A S
FE A= L AR I I3 25-OHD K-, FRA L)L
NEC A%,

iR D Bz AE i RS N S A A, R
RN DA, A L R R LA ik
e, B4EEE D BZ S AR, NEC &2
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