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=

H: @i HRA& H 44K E )L (Very low birth weight infants, VLBW) M 5 B 1L =B 544 R D3 KKK
XA T, FRIHETEEE RDHIFIX VLBWIE AR RASSBIR R . 772 RS RBA, 82019
£18~2019410 A HEAEEF B AEMBERENICU. FRAFKERZ40MVLBWEARIL =R,
BE 5 A\ BERI S 1N VLBWI 406 AR B4 .. I VLBWITEMEFR 525 (Bt =B N10.26 £ 3.76 K, Xt
fB41°5910.65 + 5.20R)4A THAERADEH VR (44 ED 500 1U. £4-FA 1500 1U), B =A%
Hnfk& 4L =8#(0.125 ug), XHRASHMREEEDS (400 1U). FHAVLBWIEAE G240 A RAETE1
H 4B E L5 25-(0OH)D. B8 - B§ERES (Alkaline phosphatase, ALP). I8, M45/KF, SriERERE
(Corrected gestational age, CGA) 40/A R I E G K . #hE. LkEEKE K EHER, FHFWERAVLBWHER
BRI R B . AT AT A B G5 R : 1) BAETEIR LS : B4 S5 24/ F 1 3 IR 35 25-(OH) D,
MALP., M1%%. MBKFPERBELITEEN(P>0.05); HABF TR, TPNN AL ESHEANZERTS
TEE (P >0.05); CGA40FR HK. #hE., kBB ERLLITFERE (P> 10.05). 2) EF=Hs
FREHE: B =RV IE ST A (2.5 £ 0.5 vs 5.8 0.8 d) ALz 8] (49.50 £ 2.8 vs 56.00 % 3.5 d)
BRTXRA, ZRERTZEEN(P < 0.05). HHAXSEMKEA R (Bronchopulmonary dysplasia,
BPD) &8 KA % (23.68% vs 35.14%), EFLATFER (P> 0.05), HEN=IFHZEBPDKEHEE
ZEH T HE4H (88.89% vs 38.46%), FEBPDRARI BT XHBA(0% vs 46.15%), ERBELH
22 (P < 0.05); B =EEAMUMLE &R &R B 41K (10.53% vs 32.43%), ZRFLAITERN(P <
0.05); P VLBWILEEAS B 8] LA K2k ) LR & 18 4% &1 (Respiratory distress syndrome, RDS).
R E % (Metabolic bone disease, MBD) R AE K I, ZRILLITHEE (P > 0.05). £5id: 1) VLBWI
EEHAAREN=FERAAREERZDINBERBOREWLHEER. 2) VLBWIHNRFH=EER] DAJEIE
WRIE A 8 R AEBE T 1], JRIZBPDIKIE R, FRARMUMLIE R A%,

XA
BH=R, £4RD3, ™)L, REHEREIL BRE, HFRE

G (e

SCEF|I M KA, MibeZ, R =R AR LRSS A IFE AR D). IRRES 2R, 2021, 11(3):
831-837. DOI: 10.12677/acm.2021.113118
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Abstract

Objective: To explore the effects of active vitamin D preparation on bone metabolism and diseases
in very low birth weight infants (VLBWI), through a clinical controlled study of calcitriol and vita-
min D3 supplementation. Methods: A prospective observational study was conducted in the NICU
at the Affiliated Hospital of Qingdao University between January and October 2019. The VLBWI
whose parents signed an informed consent form was included in the calcitriol group (n = 40); the
next VLBWI admitted to the NICU following the calcitriol group was included in the control group
(n = 40). Both groups of premature infants were given vitamin AD (vitamin D 500 IU, vitamin A
1500 IU) 1 capsule per day after gestational tolerance (the calcitriol group 10.26 * 3.76 days, the
control group 10.65 * 5.20 days), the calcitriol group added calcitriol 0.125 ug per day and the
control group added vitamin D3 400 IU per day. Serum 25-(0H)D, alkaline phosphatase (ALP), cal-
cium and phosphorus levels were measured within 24 h and 1 month after birth. The length,
weight and head circumference were measured at 40 weeks of corrected gestational age. The clin-
ical data of two groups during hospitalization were recorded and statistically processed. Results: 1)
Comparison of bone metabolic indexes: there was no significant difference in serum 25-(OH)D
level, vitamin D status, serum ALP, serum calcium and phosphorus levels between the two groups
at 1 month after birth (P > 0.05); there was no significant difference in length, weight, and head
circumference between the two groups at 40 weeks of corrected gestational age (P > 0.05). 2)
Comparison of perinatal comorbidities: the mechanical ventilation time (2.5 £ 0.5 vs 5.8 + 3.2 d)
and hospital stay (49.50 + 2.8 vs 56.00 3.5 d) in the calcitrol group were significantly lower than
those in the control group, with statistical significance (P < 0.05). The overall incidence of bron-
chopulmonary dysplasia (BPD) between the two groups was 23.68% vs 35.14% (P > 0.05), but the
incidence of mild BPD in the calcitriol group was significantly higher than that in the control group
(88.89% vs 38.46%), and the incidence of moderate BPD in the calcitriol group was significantly
lower than that in the control group (0% vs 46.15%), both of which were statistically significant (P
< 0.05). The incidence of sepsis in the calcitriol group was lower than that in the control group
(10.53% vs 32.43%), and the difference was statistically significant (P < 0.05). There were no sig-
nificant differences in VLBWI noninvasive ventilation time, the incidence of respiratory distress
syndrome (RDS) and metabolic bone disease (MBD) between the two groups (P > 0.05). Conclu-
sions: 1) There is no significant difference in the effects of calcitriol supplementation and vitamin
D3 supplementation on bone metabolism in very low birth weight infants. 2) Calcitriol supple-
mentation in very low birth weight infants can not only shorten the duration of mechanical venti-
lation and hospital stay, but also reduce the severity of BPD and the incidence of sepsis.
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1. 518

Hr= JUNYEE R D s @ fa NBE, B R A R 44 R D OOy R LIS TR IR 4R D B
T X RRAR H A2 44 ) L (very low birth weight infants, VLBWI) B A =SB H 4L, I8 5507 LR E i 48 &
fiE(respiratory distress syndrome, RDS). 3 i’k & 4~ K (bronchopulmonary dysplasia, BPD) 4 & FF4iE 1) &
A BE AR 4 E D NG AE/NRISON L, 4k 28 5 Ak A 5 B R R AR A AR R e 2
B, B 1,25-(OH),D (H b =) AW AR, B =BELERTT 5= ) L% B % (metabolic bone disease,
MBD)J5 1, AT H s H AR b S 1] [2], [AIUk, IS PE4EEER D svrn] DU ) LE 4
kR AW S /EEE b =B 5485 K D3 76 VLBWI (st tbif 72, R HE b =B VLBWI B4R
WS R ) LG HRE B

2. MREFHE
2.1. HRMER

WEFERT Gk B 2019 4F 1 1~2019 4F 10 H IR 5 K= M B R b th AR # < 1500 g+ 4S5 2 /A
A{E NICU, EBErtal >30 K. {(ERE ¥R e 80 VLBWI, FEHLIEEL 1 47 & hrAER VLBWI GhNH L=
FEZH(n = 40), BEILE ABERIEE 1 4 VLBWI 99 A\ X R 4L (n = 40).

FEBRARAE: Se RMEEARARDN . THAGERTE . B DhRES 5 B NEC S5 K I (R 25, BER il
A AR  FBR MR B 2098  ZA S I = 2R 2 58 L A B A1 ZE T2 B A B HE B 1 VLBWIL.
HAL=mEA R 1R A ) LR BB /N 45 1 7% (Neonatal necrotizing enterocolitis, NEC). 1 i [K] 5 K 1k [ 45
g, *THEZH A 2 IR NEC. 1 6 3 el by, EIRISAT 50 S b = E2i 38 fil, xf R4 37
filo AW FIRAFT 5 RS I i B2 B AR B S D1 e vtE, BT W 90X R RAT S SN () i 2538 S 15 )
SLE

22. B

AT R TG 24 AN R ETE 1 A RIE MF 25-(OH)D. ALP. i, MAS5K-F. Wtk
£ ) LA Be i 1a] 4 i N & 9% (Total parenteral nutrition, TPN)RFEER (8], FEIL S B (HUBGEES . TLEBES . WA)
B[] R R {5 FH S (], MBD. RDS. BPD. JWIMAESSE A AE 1L, HHAERS 3 IE i #4 (Corrected gestational
age, CGA) 40 ATl & 5K . hE. kEAK &K & HEx.

T HAT R T4ER D MR RAEMRTEE S —, R RS )LN 44 %R D3
& 800~1000 1U/K[3]. A 58X GAEF mI T 52 B s T 6 H 3545 T 1 Ri4EA: 2 AD il (BEkL &
443 A 1500 1U. 4E2E3KR D 500 1U, (W ZR AR 25t A BR A 7)) B =R A H ka1
=W 0125 ug (F s, LBl IREIZGARAR), XIS HnRAEE R D3 400 1U (7 5 XUERZ L oy
AIRAF).

3. XKRICHIRE

1) MBD: ALP > 900 1U/L HLIfi. P < 1.8 mmol/L [4]; 5 ALP > 500 IU/L H.Ifil P < 1.45 mmol/L [5].2) RDS
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[6]: A& Je AN A H BEAT 1 o 2 PR IR PR IR e, [ A BB ) X 26 R 8. 3) BPD [7]: A MKH(FiO, > 21%)
it 28 RIH A L. ARIEFFIERGES 36 JA/AEf5 56 KEH Bihd T8 DLy N B RH%: HE: FO,
<30%; FfE: FiO, > 30%skF MU <. 4) WMLAES]: MiSMufE: BAWARIDF A& FoER—
%: O MFFHRMEEAEEFBIORE: @ WiRMBEFHREFRBISEORE, WLZT Ak, sEE
WA, BURE LB FR I RAIE . RIS BIOIE . A IRARERI B E& FIER—%: © JERAt
KA IERE VA A > 2 5 (4T BOR A 838 £2), AR AR et MR 0 i/ s PR % > 0.16,
C RMLEE [T, MRS RE > 2.0 ug/l, /M4 <100 x 10%L, &ML >5mmh>2 %;: @ i
B AR JE B 470 S5 DNA A6 BH 4

4. GERE

N SPSS 22.0 A ALFREE , 1B TR IHT IES MR, FE IESO MRS + frlEEER,
LB LR - AL FEAR t K56 AT IES MR E M (P25, P75)F%R~, PE4LE thi R H
Mann-Whitney U #5565 . TR AL (%) I8, 4HIA ELEBCR FH R 7R 36 B8 Fisher #YIMER L. 455
PLP<0.05 ZER AR IEEE L.

5. &R
5.1. FEBRZ)L—RERISH

B = 38 4], JRES 26 + 4 Ji~34 Ji, HAGE < 28 JE 4 4], 28 Ji~31 + 6 J& 25 5, >32 Ji 9
i, AR 770 g~1499 g, <1000 g 7 41, >1000 g 31 i XFIELHE =)L 37 B, BaEs 25 + 2 H~33 +
3, Hrinile <28 )8 5141, 28 JA~31+6 & 28 5, >32 J& 4 f]; 414 580 g~1498 g, H.H1<1000 g
8 %5, >1000 g 29 #. PHLHFF=)LIAR . IRl 4. AR E ., B A% — KRR LB 2 YT G2
B (P> 0.05). B JLHI AR B CGAA0 A E &K kFFE R EL AL, 2 TS 2 X (P > 0.05).
PIZHL R )L A AR J 1 H B E AR AR L, ZRB SR (P > 0.05), W% 1.

Table 1. Comparison of physical development indexes and bone metabolism indexes between two groups of premature in-

fants
= 1. FEBR=)LISLZ F R T R IFERLER
() ﬁ%;@?éﬂ ﬁ;’;’-éﬁ 2 p
HA R TE () 1253 + 222 1202 + 249 -0.928 0.357
Bk (cm) 375+3.1 36.6 + 3.4 -1.164 0.248
3k (cm) 27.4+26 26.7+2.4 -1.299 0.198
CGA40 A R (g) 2821 +41.1 2910 + 4.12 0.939 0.351
Bk (cm) 48+4.9 48+5.1 —0.455 0.649
3L (cm) 33+53 33+47 -0.250 0.802
25-(OH)D 7K F(ng/mL) HA 9.94 £1.53 10.28 + 1.36 -0.779 0.436
1 7 12.24 +4.72 12.80 +4.77 0.511 0.611
1145 (mmol/L) HA 1.98 £0.57 1.96 £0.52 -0.032 0.975
1 7% 2.36+0.75 2.30+£0.62 -1.920 0.055
1 fg (mmol/L) AR 1.86 +0.30 1.83+0.41 —-0.414 0.680
1 Hi# 1.72+0.51 1.84 +0.86 1.220 0.227
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Continued

ALP(UIL)

1 A

187.03 £ 58.15

350.00 +56.49

178.24 £ 51.56

330.00 +55.68

—0.691

—0.085

0.491

0.932

#: SGA: /Tt JL(small for gestational age).

5.2. {EBEHAEIMRTE R & HAEELER

PR VLBWI (LB IIa) TPN Hratif o], ME3R7 a0, SR 4B R D iRt al bbie s R4t
TR (P > 0.05). B4k =B HURIE  [A] AR i TA) SO B 2H VLBWI J5.(P < 0.05), W IAE & A= %8
B RAK T X AR 2 VLBWI (P < 0.05); M2H BPD KAF GHIR % 7 (P > 0.05), {HE4b =B VLBWI 32 RE
BPD & E# I T X 4, A BPD AR B BAK T X I 4H(P < 0.05). Pi4H VLBWI {3 Fi #i[] TG il i
S E. MBD. RDS ZR¥J LG8 X (P >0.05). W% 2,

Table 2. Comparison of feeding and complications of VLBW!I during hospitalization between two groups

%% 2. #4H VLBWI {EBeHAEINR Fr B & HEEL

fE1%5(n)
TPN HEEER 1](d)
MRy R
B3, %)
BEFL + 54T, %)
VLBWI i J5 3 (n, %)
555\t (mg/kg/d)
AR A ik (mg/kg/d)
TR INZELE 3R D )57 i 1) (d)
WA BT[] (dl)
RDS (n, %)
BPD (n, %)
BPD /)&
BE(n, %)

T EE(n, %)
HE(n, %)
HUARE S 17 (d)
Jo A3 U TR (d)
MBD (n, %)
JCILAE (n, 96)
AR TR] (d)

B =mA
38

10.00 (7.00, 10.25)

15 (39.47)
17 (44.74)

6 (15.79)
121.60 £ 12.76
65.93+9.3
10.26 +3.76
20.00 +5.64
33 (86.84)

9 (23.68)

8 (88.89)
0 (0.00)
1(11.11)
25+05
95+21
5 (13.16)
4 (10.53)

49.50+2.8

X R ZH
37

10.00 (8.00, 11.00)

15 (40.54)
19 (51.35)
3(8.11)
116.20 + 13.65
63.00 + 8.55
10.65 £5.20
28.00 £ 6.57
35 (94.59)

13 (35.14)

5 (38.46)
6 (46.15)
2 (15.38)
58+0.8
10£26
8 (21.62)
12 (32.43)

56.00 +3.5

%z

—0.086

—0.646
—0.572
—1.242

—1.242

1.186

—2.268
—0.934
0.937
5.361

—2.286

0.931

0.622*

0.518

0.567

0.214

0.214

0.430*

0.276

0.019*

0.023

0.350

0.333

0.021

0.022

TE: *Jy Fisher KRz IG I 7F P E; $SBERAN B RIRIAFE MmN EIRI K E; RDS AN AL EAE; BPD ACAUEMIAEARR; MBD

AR o
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6. 71ig

B L= B 2= 0 A VLBWI RUR KIS R, AR SR AR A ) AP TR BB 0 oy, B2 T
KA MBD. BPD 23 RREREFMHRN L . BEAMAREY, 485K D /ENESBCERRET N7, 7
VLBWI H R R EEEAEH. MENYELEER D 5 VLBWI @R R EH RN, AATRI
1,25-(OH),D i e ik ffafili BB A= il & AR, T e g AR oAb B 4] 98 R PR Vi 1 55 22 P A
H, 5 VLBWI % Wt RDS. BPD. W55 2 PIAHOC . o 78 K L& L =FE M FH T VLBWI MBD &
I71E SO AR AR AR B 5 B 7 TR LU IR 3%, HORIG s A%« i = RS SSRIERI[2], Rtk
HEREAENYEE 2 D SRR, BENAR NS G TR A AT B AR, X TS DI A B B
PEAR N B VLBWI AN 2K A —Flt B 4 [ i 4%

AH A L LIS R BERIICHED, 45 RAERIRR = REBC A 4R 2 D AT 577 )L & A 48
i A S A A% B BIR2IA 5 900 1U 4EA4= 2 D IR FHAR Y, MBD KA %2 FIR RS 48 X . R VLBWI
AR SRS R AR D3 A E A e B2, 4EAE R D X B AR Y BL A
HAF FH ) R 45 38 2 il ik HL i 235 12X 1,25-(0H),D SRk

1,25(0H),D mILAETERL PS BT BYfiliel b e 4tiffarh i) VDR 456, IRt PS AHOCHE MG i) LA
J PS 143 WA[9]. WHIT R, Z kb R4t 2 D B AR ) LA 3 D B FRIRBL AT BRMIK RDS R A% [10].
FRASSE N[LL]MRF T R, 1,25-(OH),D i Tl ik R kil B ARSI BUBE S A 908 R T 55 %2
MBI IEIC BPD KA. 1,25-(0OH),D I id ik 48 A 40 B Al 5[] 4% 815 BPD HI& 4, W1 Chen &§[12]H
1,25-(0OH),D Ab 3 & 58 B 55 (1 sh V) R, %80 98 RE AN IR -7 RO IR A BEIR F--a IIRIB R T, =R s
SIa IR B . AT R B A = RE 4L BPD AR B BRI, BRI A —S[13]. WFFCIE R I
YA D AR 5 AR SRR SO LS 4 R L LRSS FH B T S [14], 4 %A G < ). B
PR UAH IR G R, A AT et 8] BRI Be P e U o A 7T B, AR H AR AR EE LA JE 4 78
HA R A 2 D3 R B Rk BPD ™ HE AR AL A R Ubkod S Ta) S A Be i (8], 65 O SO —

BEAERFFE R, AR 4EA 2 D ShZ M4 )L, FORAENINUTE R AR 2RI N,  RESEIEURIAFIH A ) L
AN FEYEAE R D AT BRARIMOUILSE & A2 % [15] [16]. ENEE Dhandai R [17]45 A — S5 AT HE P 22 40T 5% A B B = 4
A3 D BB JLELZEAE 3 D KT 78 2 BB AR ) LA S0 K XU R AR SUITILAE o A 5 Hh A = B 2EL I ILSAE 1)
RAFART AL . HrTRENLH R 4E4E R D B SBBIIREIK, FS WM T 2000 bt %z 11,
D5 E S RBIIE AR A I [14] o X R SR i I AR 2E M X 1,25-(0H),D (‘B 4k =) 5 A [R1 41
AR BB AN ) VDR 2565k KA.

7. &ig

AHIFEAREY], VLBWI LR Ah e B =R B AR e 4R 3K D3 i AR R E W] S 22 5%, b7
A = W] A R AU O (8] S BRI 18], k%% BPD IR/ AR RE, FRARIMCILE R R AR % o (HARHF FURE
AR, WS AR, 0T B =B AR BB AR D) 2L R B, ROR G ZEHEAT R
Ay mIIIERXT R TT, DA — DI A = AE VLBWI F R ATT 2L

&E 3k
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