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Hi: HiBrm258%#4:4 %D [25 hydroxyvitamin D, 25(0H)D7KF 5 B2 )| IR 538 45 &1 (Res-
piratory distress syndrome, RDS)f)5< &, ARDSHITARHHRALHT BB . Hik: 2024418 F£20244F
12 A HB WA REREH A JLEE K = (Neonatal intensive care unit, NICU)W G 24361 572 )L
B, B )L AR SRR Ml € 25(0H)DAKF, FFiR#EHAKF5 A7 R 4H[25(0H)D > 20 ng/mL)].
ARA[25(0H)D 12~20 ng/mL]. ST 4H[25(0H)D <12 ng/mL]. LB =HE™=)LIGKEHMEER, FXH
BRE K& Z FKlogistic[E HHr B 125 (OH)DAK P31 £ 7= JLRDSHIE M .. 558 £H 243518 = LN
e, B REH704)(28.8%), I EHT744(30.5%), B HI9%](40.7%) . 3HIRIPSHIN . PSS
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HA BRI LONES R T RE KRR, @ TFRELH(P <0.05). LEE KL H Klogistic
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Abstract

Objective: To investigate the relationship between 25-hydroxyvitamin D [25(0H)D] levels in umbili-
cal cord blood and respiratory distress syndrome (RDS) in preterm infants, and to provide new in-
sights for the prevention of RDS. Methods: A total of 243 preterm infants admitted to the neonatal
intensive care unit (NICU) of Rizhao People’s Hospital from January 2024 to December 2024 were
included in the study. 25(0OH)D levels in umbilical cord blood were measured at birth. The infants
were divided into sufficient group [25(0H)D > 20 ng/mL], insufficient group [25(0OH)D 12~20
ng/mL] and deficient group [25(0H)D < 12 ng/mL] based on 25(0H)D levels. The clinical character-
istics of the preterm infants in three groups were compared. Univariate and multivariate logistic
regression analyses were used to analyze the effect of 25(OH)D levels in umbilical cord blood on
RDS in preterm infants. Results: A total of 243 preterm infants were included in the study, including
70 cases (28.8%) in the sufficient group, 74 cases (30.5%) in the insufficient group and 99 cases
(40.7%) in the deficient group. There were statistically significant differences in the application of
pulmonary surfactant (PS), the application of PS = 2 times, bronchopulmonary dysplasia (BPD),
days of invasive ventilation, days of non-invasive ventilation, days of oxygen therapy and length of
hospital stay among the three groups (P < 0.05). Pairwise comparisons between groups showed that
the incidence of PS application and PS application = 2 times in the deficient group was higher than
that in the sufficient group and the insufficient group (P < 0.05). The days of invasive ventilation,
non-invasive ventilation, oxygen therapy and length of hospital stay in the deficient group were
longer than those in the sufficient group (P < 0.05). Univariate and multivariate logistic regression
analysis showed that 25(0OH)D < 12 ng/mL was an independent risk factor for RDS in preterm in-
fants. Conclusion: The incidence of vitamin D deficiency in umbilical cord blood of preterm infants
is relatively high. Vitamin D deficiency may increase the risk of RDS in preterm infants.
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1. 5|15

b LRI 238 25 1iE (Respiratory distress syndrome, RDS) 5.7 ) L WL G B 3F 0, & 5 B
LG M EFER R Z —[1] [2]. EFRA KM, 4EEEK D fEFFRRGIK E L IhRede R ki =B
[3]. Zh¥sLimt s R B4EA 3 D il s 4E2E & D %24 (Vitamin D receptor, VDR){5 5l %, {2ty
1179 F Rz A 365 Ak, 18658 il 2 10 5 % 25 (1 (Surfactant protein, SP)#E 5 & i[4]-[6]. 2R, HRTE A
HMRZ HRYEAEZ D K5 RDS MHICYERIIEIRAT TS . ABF S AT G L 25 $2HE4E4 3 D [25 hy-
droxyvitamin D, 25(OH)DI/KF, #RiT4E4E 2 D %57 )L RDS Bs2ii, LAHA RDS B H-HAIE PR Tl Aive
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FET TR B
2. ENERE
2.1. MR

EHL 2024 4F 1 H & 2024 4 12 A AE H BT AN REERBSHT A ) LEE I 57 2 (Neonatal intensive care unit,
NICUYERE (1 57 JLABE T Ko HEBRARAE: (1) FAAEMIRIR M T R 5l R M i If 82 0 56 5 R M
W (2) GRS, Rk L. () EfE AR A L4EAEER D. (4) £S5 24
INIF BB o AT FRAS T 5 K 22 = B IR AR R B ek (R 5 . QYFYWZLL30262) .

GINHIEFE 577 ) LA If 25(0H)D 7K-F, 43 N 78 2 41[25(0OH)D > 20 ng/mL)]. A~ & 41[25(0H)D 12~20
ng/mL]. &= Z1[25(0H)D < 12 ng/mL] [7]-

22. MRFG*E

2.2.1. B0 25(0OH)D #&3

A N7 LT 5 2 min PR, T WS G S B sk Ak, 5 5 mi i3 56 24 HUt
FNRKIL 2 ml, SR Ak 2 R SR T S Bk II32E 4T 25(OH)D ACFAGIN o BT FAS 28 A 36 [ 22 58 A8 11 v RO
HH SR BTSN o

2.2.2. KRBTSR

% NUSCEE BESEAN R LI IR TERE . BESRIGIR B RMUFE AR 6 . FI S == . WIIAr=1a., dEUREARE R
i~ SEURIA S L S RS R ST AR AR ZE KA IR . SEAKIS Y. BB LIG IR BORMELFE ) RS
HARE ., XGEZ G, ARHAZ R MEREEYEY)H (Pulmonary surfactant, PS) 18 FH & k. 2S5
fiti % & A~ K (Bronchopulmonary dysplasia, BPD). A Sl K% TLRIES RE. FJ7 K. ERRE. 2
T,

2.2.3. RDS R f PS BO#&1E[2]

1) 4 EBFRESE IERIES(nNCPAP)E /1 >6 cmH0, WS H IS FE 2 $(FiO2) > 0.30. 2) “EJ5dH
THERL, TENMES ™ E RDS. 3) 5= I ABR I B 7 A FORE R BR8P PR o
BEATPEINE, REAEIRE . HUMOES, AT R SR R A R RDS 2 k. RDS WithidkfE, Frei
TR, 4T3 2 IR PS.

2.3. &itHE

K FH SPSS29.0 # A5t B HEAT L i S M - R & IES AT TR R LA + ARMEZE( X +£5)FR,
S BRI T Z2 00 THEEBTRER I F 0 (W) &, =AM HECR A 2, AFIES AT E s
LR AR AL 3R DY 237 8] BE [M(P25, P75) 14k, 2EL 1) b s R A AE S R 56 1) Wilcoxon FRARIRSESG:, =41
[ 22 5 LR FH 1K) Kruskal-Wallis x4 o K 58 3 A 22 RT3 logistic [21)5 437 it 1. 25(0H)D 7K1 KL=
JL RDS f5H . P <0.05 N BB G4 o

3. R
3.1. ARMRI—ITENR

KHFFRILAN 243 FIE =)L, FREE 32.94 + 2.31 J; P4 kE 1919.76 + 477.79 g; il
25(0OH)D 7K°F 15.27 +8.47 ng/mL. H H, 78 /& 41 70 151 (28.8%), /4~ /& 41 74 1411(30.5%)., #ik = 2H 99 1(40.7%)
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3.2. S4B )LMIEEKR B L3

SHEFE LIS BRI HARE. HIE R RESRAEURIANE R S R AR T REAE R R N A
ZRTGITFRE P > 0.05), EEEEERESIME. HAERERRERLR, ZRWHESTHELEP <
0.05). .7 1.

Table 1. Comparison of clinical data among three groups of premature infants

£ 1. ZHEE~)LAIGRR SR

H & 7oL 4H(n = 70) TREHN=74) = 2 (n = 99) 2IH P
BRI

R M(P25, PT5)]/ % 31 (28, 35.25) 31 (27, 36) 30 (26, 35) 1272 0530

=77 [n(%)] 60 (85.7) 57 (77.0) 83 (83.8) 2.134 0.344

Y21 [n(%)] 26 (37.1) 32 (43.2) 40 (40.4) 0.557 0.757

LR YR EARE PR [N(%)] 25 (35.7) 33 (44.6) 36 (36.4) 1.575 0.455

T = 1L [n(%0)] 7 (10.0) 13 (17.6) 26 (26.3) 7.195  0.027*

FEHT AL ST R IHE KBTI ER [n(%0)] 38 (54.3) 48 (64.9) 46 (46.5) 5.778 0.056

A1 [(%)] 33 (47.1) 28 (37.8) 33(33.3) 3329  0.189

2 7KT5 44 [n(%)] 3(4.3) 5 (6.8) 2(2.0) 2456  0.293
i LB

B3 [n(%)] 45 (64.3) 48 (64.9) 60 (60.6) 0403 0817

[ R [M(P25, P75))/W 33.57(32.87,34.32) 33.71(32.35,34.36) 33.28(31.14,3457) 0990  0.609

AR E[M(P25, P75)]/g 2050 (1750, 2300) 2000 (1640, 2271) 1920 (1540, 2150)  4.689 0.096
MG EZ R [N(%)] 19 (27.1) 19 (25.7) 31 (31.3) 0.738 0.692
H2E 2 B n(%)] 21 (30.0) 22 (29.7) 46 (46.5) 6.969  0.031"

VE: 2 ZHEELE, P<0.05, ZRAGHFE L,

3.3. SRR =) LG BIetRRIEL B

=B LSRRI R, PS M. PS>2 k. BPD. AOIEA KK, LOES R, BT
REC AL KRB, 275 it L (P < 0.05). FiRIA L E Box, #=4d PS M. PS>2
WHIRAER, WETREHAEAEH, EFHE G (P <0.05). S=dBG0ESRE. LaES
RE BIT KRB RS, WE TR A, ERYESiT#EE (P <0.05). W#E 2.
3.4. 25(0H)D k5 RDS BtHXM 24

PLPS N NFAEE(E = 1,7 =0), Ll 25(0H)D < 12 ng/mL Ny E 28 &#HT 7t logistic [2])4 5347,
g RN E R D 5k = (OR=2.074,P =0.017) & 5.7~ )Lk 4 RDS MK REMER]. JREE. SRR
WEIRIR . P00 I7 FE AN B PSR SR 4, T 2 K& logistic BT B R4E4EZK D = (OR = 3.112, P =
0.039) 144 &7 )L R4 RDS RIS GG R &= . W% 3.
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Table 2. Comparison of outcomes of premature infants in each group with different vitamin D levels
2 2. TEIHEER D K EEERE =)L E/BAIELER

ead AIEH Bz 4.
s 2
4R (n = 70) (= 74) (n = 99) 7H P P1 P2 P3
PS i FH[N(%)] 10 (14.3) 14 (18.9) 37 (37.4) 13.790 0.001" 0456 <0.001* 0.008"
PS> 2 ¥X[n(%)] 7 (10.0) 6(8.1) 20 (20.2) 6.351  0.042°  0.692 0.075 0.028
BPD [n(%)] 6 (8.6) 8 (10.8) 21 (21.2) 6.428  0.040° 0650  0.027°  0.070
A A R K . .
IM(P25, P75)1/d 0(0,0) 0(0,1) 0(0, 3) 12.876  0.002 0.100  <0.001 0.066
TALES K E . .
IM(P25, P75))id 0(0,2) 0(0,5) 15(0,14)  13.837  <0.001 0.078  <0.001 0.064
- N
RPN . . . .
IM(P25, P75)1/d 2 (0, 3.25) 3(1,5) 4(2,7) 20.824  <0.001* 0.031* <0.001" 0.023
EATPN

' . . ' <0.001" 007" <0001 '
[M(P25, P75))/d 9 (7, 22.25) 145(9,27) 18(10,31.25) 17.701 0.001 0.007 0.001 0.189

FET-[N(%)] 1(1.4) 22.7) 0(0.0) 2534 0273 1000 0414  0.182

e Pl ANRASFHEAMIL: P2: ShZHE5FREHMEL; P3: ANRASHRZAMLE. " P<0.05, ZERALITE
& X .PS: Pulmonary surfactant; RDS: Respiratory distress syndrome; BPD: Bronchopulmonary dysplasia; ROP: Retinopathy
of prematurity.

Table 3. Correlation analysis between vitamin D deficiency and RDS

3. #4Z D BRZ 5 RDS HYHEX M S

Bl OR/B {H(95%Cl) P ¥ 1E )G i) OR/B {#(95%Cl) P
LR DR 2.074 (1.140~3.774) 0.017" 3.112 (1.056~9.167) 0.039"
5 1.927 (1.013~3.664) 0.045" 4.233 (1.314~13.633) 0.016"
ity 0.402 (0.315~0.514) <0.01" 0.198 (0.119~0.328) <0.01"
UEUR A PR 9% 0.712 (0.386~1.311) 0.276 0.477 (0.154~1.480) 0.200
PR RIT AR M B R 0.305 (0.165~0.562) <0.01" 0.009 (0.001~0.060) <0.01"

VE: P <0.05, ERALHE L.
4. g

KGRI, 4 Z DB RN )L PS IR, JEK PR S R 1] &% A5 B IR, 2 RDS [l
LG IR . BRI R REE 4R AR 2 D AT, A5 T RERRAIE RDS (1R AR S8 X AR R

U35 D R NE RSB IR 4R 2, A S T FRIh RS R AR . B L N B 4
HEE D R, HdEAE R D ORIE B E R A M e B 3RS . BRI 25-(OH)D KPR T G L e 4
'EE D B ENE L. SRIT, FEVERE, WRM4EE R D ACT T REF N 52 B4k F IR A BRI,
ALY R BR8], KGR 2t AT B ST G LI R B . AR BB £ N E R E 7RG . B
SRR LIS R 2, AR B IR A DR RGNS I, A SR 25 R e A B B 55 5 B i i — 2B
.
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TR REEZA4EE R D AR ER N, 4B R D S SO R ) LA 2R A0 0 e il
AR AFELARE, 48R D KA BORZER[9]-[14] 0 %R 22— WO AT HEVE B AS I 7T A BL[11],
JiFs M4 2 D AR RAERFIL 80%, 4E4ER D Bz KA REHN 46%. AW FiIE[14], igHhX H 7=
JL4EE 2 D < 20 ng/mL FIRAEZF N 76.6%, 4E4FK D S IRAE RN 27.2%. AWHFFEF, FgidE D
REREZRR 71.2%, 4R D BZEAETN 40.7%, S5HAWWT L RIEAR —F. 45 BRI EInsRiE
ORI B = ) L4EA 2 D b 7

A3 D Al DM R BRSO SERR I SR B [15]-[17], 1,25-(OH)Ds EN4EA 2 D HINEMETE
X AT 5 1 BRI R eSS A AL AR G, (Rt IR S MY T R R B e A, AT AR G ) L
THAE R AN TS PEVI R I & i ShASce CVRIESE, 4E4: 3 D Bk = SBRACMITE R, S2miti %
BRI R, TSR . — I Meta 2044t 12 TEEA B 78 A0 3 150993 451 %o HEE 9290
MrRBL[18], HA G 24 /NI 4EAE R D = 5 RDS kA B EH IS, 25-(OH)D < 20 ng/mL 5 RDS K]
AT OR {H 4.549, <15ng/mL 5 RDS M5t/ OR fH mik 17.267. AW KL, 44 E D = ()57
JL, RDS MIRIEZ iy, PS B GAEHZRM G, WP SRR [RAIERE I [R5 B K, AR D= 25
7= )L RDS MM R &R, SREAT AR —8 AFFFRERI, 44235 D AR H =)L A 4 [ i
B K T 443 D R =)L, A REM, 5=)L RDS WA RILAN4EER D KT
AR Ko IIBRUE YR BEAE A= 35 D BN TR W] BE X BRAIK RDS A A= 26 J ™ B AR B, 44 Rt WP SR A FH 6 0
fEFHEE], kP4 Rt (a], g R LG . EFREZEEGR, AR TS S B v] BEA7
FEX A ffRE: —J7 T, 4EA4E3 D Sz b IR B EM RS 55— 7, ™ E RDS & JLHGk
A RAERBUGAINE FRAEIR, T R4k R 4EA 3 D ARIRREAG . S B MR AL [B] 5T RDS A4 I [H],
EHR ) LHVETE H s BUIRZS (18 ME S AR s IR S ThRE AN &) T BE A S 344 R D & ARAIEBEAR -
X — 1) AR SR 75 B — P R TR S

AREFFLIRIN B, 4EAE R D B2 IR LG T BRI gR e L S A = S L . X AESE N
(IR FE[19]H R BN Fe 4 2E 25 D AT BRI UE ORI s i K iR ) LEF I I R B R . X AT et & 4E2E 2 D sz
SHRDS KEZRFEMIRER 2 —, JFEHHE—DIHI.

R ERTIR, AR K D AR R )L B R A R, T RESE N RDS (1) k00 2 K PS [A#
FAZE, R I WP SIS 8] A B Ta] o SRTT, AR OBETE, INBIE LG WK, FEA

P REAFAEE TR . AN A H IR, ER SR RPN 7T, BT EHR4E4E R D B2 5 RDS XU
ORI RN, ARMTIBIE Z Fo. KR —DHB4EER D KSR IL, LHEE ™
JLRDS IR #&.
FlgE e

B 12 7B B R 2 R
EEMA

T 5 PG AR X R R L 101(2022-54) ;1L AR R 24 AR R 4R T H (202406030908) -
SE K
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