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Abstract

Objective: To study serum 25(0H)D, calcium, phosphorus and alkaline phosphatase (ALP) levels
of newborns with different gestational age and birth weight, and, to analyze the correlation be-
tween 25(0H)D and calcium, phosphorus, calcium-phosphorus product and ALP in neonates.
Methods: 1) We selected a total of 158 newborns hospitalized in the neonatal intensive care unit
of our hospital from April 2016 to May 2017, and, measured serum levels of 25(0H)D, calcium,
phosphorus and ALP in these newborns within 3 days after birth. We compared the differences
of 25(0H)D, calcium, phosphorus and ALP among neonates of different gestational ages and
birth weights. 2) We analyzed the correlation between 25(0OH)D and calcium, phosphorus, cal-
cium phosphorus product and ALP, and, found the relationship between 25(0H)D and calcium,
phosphorus and ALP in neonates. Results: 1) According to the group of gestational age, serum
25(0H)D and serum calcium of newborns in the group of 28~<33 weeks were significantly lower
than the other two groups, and the serum 25(0OH)D deficiency rate was as high as 57.16%, sig-
nificantly higher than the other two groups, with statistically significant differences (P < 0.05).
There was no significant difference in blood phosphorus and alkaline phosphatase between dif-
ferent groups. 2) According to the group of birth weight, serum 25(0H)D, serum calcium and al-
kaline phosphatase in the very low birth weight group were significantly lower than those in the
other three groups, with statistically significant differences (P < 0.05). The serum 25(0H)D defi-
ciency rate of newborns in the very low birth weight group was as high as 50%, which was sig-
nificantly higher than the other three groups, and the difference was statistically significant (P <
0.05). 3) There was a positive linear correlation between the content of 25(0OH)D in neonates
and serum calcium concentration (r = 0.16, P = 0.04) and the content of alkaline phosphatase (r
=-0.25, P = 0.001). On the other hand, the lower the level of 25(0H)D, the higher the level of ALP.
Conclusion: 1) The content of 25(0H)D in neonates is related to gestational age and birth weight.
2) There is generally insufficient 25(0OH)D in newborns in Qingdao area, so vitamin D should be
added as soon as possible to prevent the occurrence of metabolic bone disease. 3) The content of
25(0OH)D in neonates was positively correlated with calcium content and negatively correlated
with ALP level.
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1. 5|15

Ak ) LA 9% (Neonatal rickets) & H1 T4k 2 D AT (ER) 45 i Bk = 51 EE A5 B AU 25 B B 45 L I AR b
FN(ER) B AR 2 FETE BRI B, ™ F s A L IR KR E, TN IR TR RBEAE . 15
PR B ZE AT R AR A EOR AR SR I T . R LI 4EAE R D RS B KPR T R 12 O N T
31 AMIARIL)s B LA I IEAF H S RO 80% 2 7E AR ®S 28 JA LUE SE R, PRULR 7 JL4EA: 2 D fies . B
FRAEANR, SRAMM. BE ) UEREREIEADI, JCHEE N RE R, ERRK. KER
Sz RR AR, EAEHIX . FH R LA A4EER D 55, B ALP ACP RS Z AL,
AL B IRV B XA [F R RUAS IR A AR B AR JL4EAE 3R D 5. B ALP ZKSF, TEROH A Hb X BT
A LEARB AR AR, Jefit )L 2 (g B K iR L B .

2. AMERE
2.1 HRMR

RN 2016 4F 4 H~2017 4F 5 H LT & ik 28 = e 28 ) L = 506 g A2 ) L3t 158 i Nidebrift: 1) TG
FTEEWE, 2) 4G 0~3 RAFE, KRAbF4EER D. FEBRbRdE: 1) HAREEEEE, SR R,
DIC SR I 8 L 2) A2 WA J6 R M H PR MR B0 R PR 55 e i (1) 28 ) L o AR F i 08 23 >28 Ji] ~<33 JEI 4.,
>33 JEH~<37 A, >37 Ji~<42 M. R HAERE S AR A A EH(VLBW, <1500 g), fKHAE
FA(LBW, >1500~2500 g), 1% AR E AL (NBW, >2500~<4000 g), F1E K JL(>4000 g).

22. MRAE

2.2.1. ®WilZE

AR LA 3 R A B B A T I AR A P e L 2.5 mal, A A B0 i U A 00 e 5 7 4% 13
—80CHRURNELF, 3R MiHes. B, SRt B s A AR SR AT A 2R . 4EE
Z D KT ZG B AT AR I I R R R A O 2R L il 1 ml 34
2.2.2. BHERE

1.3 & 25(0H)D > 75 nmol/L N4E*EZ D 76 2£; 50 nmol/L < 25(0H)D < 75 nmol/L A#4EA R D A e ;
25(0OH)D < 50 nmol/L A4EE 2R D $=[1].

23. Gt FERE

N FH SPSS17.0 Gt ikt o HHEE R BB 4y b kos, LA ELEH 2 K5 . R BORE TR
MGt b, FEIESOAEEILIIIE £ EE(7+s)E o, PAREECR At Z4HEEREm
FLICR SR R 00 W . AR A S M iR 4 AR B 1E 25 70 A7 50w 45 794 FH] Pearson 5% Spearman #H 5%
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HT. P<0.05 ZRE G123 E L.
3. R
3.1 BFER

AT A ) L g 46 5L, Hoh 28~<33 J& 5L 14 5, 33~<37 Ji )L 32 il AEBEi A )L
H A= 44 i & 800 g~4400 g, ~1-3%J(2953.81 + 809.25) g, UW.% 1.

Table 1. General situation of neonates in different gestational ages

1. TRIRREIE /LB —RIER

P [N(%)] Jif H AR
25 n
2 % (s, H) (r*s.9)
28~<33 Ji 14 10 (71.4) 4(28.6) 31.07+£1.76 1264.28 + 254.84
33~<37 /i 32 18 (56.3) 14 (43.8) 35.44 +1.80 2150.06 + 270.54
37~<42 Ji 112 56 (50.0) 56 (50.0) 38.51+1.30 3394.65 + 394.82
&it 158 84 (53.2) 74 (46.8) 37.23+2.70 2953.81 + 809.25

3.2. FEIBEHFEJLMMSE 25(0H)D. 5. #%. ALP K #T

1% 25(0H)D. IMAS{EA IR W4 7] 22 7 A Gi it (P < 0.05), #E—LHM /i I, 28~<33 JiZH
(3E A ) LI 25(0H)D. 4% 4K T A 4h P4 . 1% 25(0H)D H= SRAEAS [ A le IF) 2 7 A it 22 X
(P < 0.05), 28~<33 A MIHA)LINE 25(0H)D #t= K Eik 57.16%, B & & T 5 /M4 [33~<37 4
(14.30%), 37~<42 J4H(18.75%)], ZFA il = (P <0.05); M. (A8 B I g 7 A 7] i 168 /) 22 5=
TGt o ARERFA)LMLTE 25(0H)D /KA 2, Hr 28~<33 JiZHA 2 % 85.7%, 33~<37
JHLHAS B 2K 87.5%, 37~<42 HHAER 73.2%, W 2.

Table 2. Analysis of serum 25(OH)D, calcium, phosphorus and ALP levels in neonates of different gestational ages (7 +s)
2. FRIBRWHTHEJLAYISE 25(0H)D. 5. . ALP IKFEHH(7£s)

2053 n 25(0OH)D (nmol/L) £5(mmol/L) f(mmol/L) ALP (U/L) 25(0OH)D it = [n(%)]
28~<33 JA 14 46.57 + 18.62 1.85 £ 0.26 221+0.24 230.27 £ 93.14 8 (57.16)
33~<37 J& 32 66.31 + 19.53 2.19+0.17 2.24 +0.49 236.01 + 69.69 5 (14.30)
37~<42 J& 112 66.61 + 17.62 2.19+0.27 2.19£0.41 249.14 + 69.67 21 (18.75)

Fly? 7.76 11.42 0.22 0.73 28.13

P 0.01 0.00 0.79 0.48 0.00

3.3. FEIBEFEREHE/ILWIE 25(0H)D. 5. %, ALP KESH

GERRN, [MiE 25(0H)D. AT B PE MR BEAE AN [F] AR AR 5T & 2 18] 2 558 gt 2E & (P < 0.05),
BB LRI, VLBW 4 fLiE 25(0H)D. 4% . Blitimns & S T A =M, ERA4%1
= Y (P <0.05); 1% 25(0H)D k= KAEA[AMA HE 2 2 8] 22 5346 Fiit 5 5 (P < 0.05), VLBW 454 )L
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7% 25(0H)D Bt = F ik 50%, B 5w T H 4 =21 [LBW 4H(25.00%), NBW £H(13.20%), E. K JL41(25.00%)],
WA 30 AEH AR EH A LIIE 25(0H)D /KA 2, Hr VLBW 4A 22 83.3%, LBW HA
£ 89.2%, NBW A EH 745%, HKJLHARER 66.6%, W7 3.

Table 3. Analysis of serum 25(OH)D, calcium, phosphorus and ALP levels in neonates of different birth weight ( 7 +s)
3. FRILEMFREHE/LMIE 25(0H)D. 5. B, ALP /KFHH(7+s)

4151 n 25(OH)D (nmol/L) 5 (mmol/L) T (mmol/L) ALP (U/L) 25(0H)D #t Z [n(%)]
VLBW 4 12 46.40 £ 20.23 1.79+0.24 2.17+0.25 221.73+98.44 6 (50.00)
LBW 4 28 63.61 +19.42 2.19+0.19 2.30+0.49 233.49 + 69.51 7 (25.00)
NBW 41 106 67.41+17.87 2.18+0.27 217+041 249.20 + 69.42 14 (13.20)
ERJLA 12 62.62 + 16.00 2.21+0.19 2.23+041 255.48 + 69.55 3(25.00)
Fi? 4.64 7.23 1.44 2.84 22.43
P 0.04 0.00 0.23 0.03 0.01

3.4. FiE LA 25(0H)D 545, #%. 58RI ALP BIX RS

A ) LA MG 25(0H)D & & 5 MAG IR B 28 PE IEA2E(r = 0.16, P = 0.04). Sl MR & & 22k
AR (r = -0.25, P = 0.001), &P 25(0H)D &=k, AW IMESKFWlkE; H5—ME, BE) VAN,

25(0H)D & &%, ALP (/K FE#E, Wi 4. H1-4.
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Figure 1. Scatter diagram of 25(OH)D with calcium
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Figure 2. Scatter diagram of 25(OH)D with phosphorus
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Figure 3. Scatter diagram of 25(OH)D with the calcium-phosphorus product
[ 3. 25(0H)D 545#RRAIA = E
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Figure 4. Scatter diagram of 25(OH)D with ALP

[ 4. 25(0OH)D 5 ALP &L= E

Table 4. Correlation analysis of serum 25(OH)D with serum calcium, calcium-phosphorus product, and ALP
F* 4. M5E 25(0H)D 5145, $5RERINK ALP A M

A n flb Pt iR r F P
5 104 10.93 5.39 0.16 4.10 0.04
i3 104 -2.77 3.63 -0.06 0.58 0.44
5 ox 104 0.05 0.09 0.04 0.58 0.30
ALP 104 0.06 0.02 -0.25 10.56 0.001
4. #ig

YEAEZR D XFTAE )L AR AL R AR EE B A/ o AR (R B £ R A 7 7 T (4 ] © A5 BHIESK 2]
[3]. e D shZ oA EnS, 5. BRLpiER o, e, mEFEAR 51 FOR 55 R (PTH) 7 6 1
I, AR IH R, BB BRI,  DAGERFIRAS (1 1R H AT R A03CR B La-Fe A B 1 DA
{2tk 1,25-(OH)o-D 65 A, 3890 S /IVE o 415 P9 S IR HAT, T 40t o e 1 IR A, A A R R A AR R B
I BEFEAG, AR AR, H PRSI R A R RS, i IR ARG AR, 7R T i i LY
HERL, TERR “HRERT L TR FECR. IR TERAESIANRES I, ERER . ik, KEEER
AEREE i UE PSR A, BRSO . TR R IIYEA R D BT RS HAR R BEIR AT K
B, fEJLEF AN FedE A 3R D Al BARRAR 1 BB PRI AL K ARG [4] [5]. RYE YRR D FE RS TH A
HETHWAER, (AEENMEP S ESEAR[6]. AT, Fre)L, BHZ 28~<33 FRF™)LiLiE

25(0H)D. MAG/KF & & MWK, [ 25(0H)D #t= Fik 57.16%, AL F A 85.7%, X 5t Milene

farey
~F

[TIHIBTFL— 2, HWPFEIE KRB, T 32 J 57 LA RHA N L 25(0H)D /KB AR T2 LR AN
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If7% 25(0H)D /KF, I EEREERAN 25(0H)D /KFi2ma#i A= ) LA N 25(0H)D 17KF. Roth 28] [9]
AN, BENEKZIRMNG) LB SRR M2 LR E4E A T D 6z, BEETEMRZ 25 i
R B LA S AN A A e 443 D B E Dheedns, 2 mr 2 i B RRGRIE Y 4000 UK, (R, X
PRI A A R4 AR R Do (HZ, WA IFSRIE 2 44 3R D sh= 2% 8L A HEA R G R, FIi,
Z M Je LI 4EAE 3R D T SR B B R 1, R 2E R 7 T HERE K R 2 #h 7 R [10] (4200 1U/)E) 2 LA
SR RHAYEAE R D ShZE, A SHYEER D IR,

AR, B LR 25(0H)D & & AR EA G, VLBW A IME 25(0H)D &K T3
A =H(P < 0.05), MF5H & EK T HA =P <0.05); H VLBW 41H4: JLIMIE 25(0H)D k= % =ik 50%,
AN JEF 83.3%, X5 Munshi [11]Z(IHFF—%0. Munshi 25§ 186 4% M2 A= 4K & JL(VLBW) AT 115 44
AR E JLELBW)HEATHE AL, MRIEEE LR # 2 (AAP) TR E, 457 )LORZEA R D3 400 1U/
ANFEIETT, FE 4. 8 A1 12 FRAEH B B RS A 3% 25(0H)D /K7, &I KZ) 80%(#) VLBW %2 )L F1 ELBW
B LALE 4 IS ET 25(0H)D 7KFAIAE, VLBW 22 JLTE 8 Ji i FN 12 Wi H 25(0H)D /KT 280, 1
ELBW 2L 25(0H)D /K P E & 12 FH A B E38m, B —s RS iR . 3Rk R4 n
4i4 R D H BT 3% VLBW 1 ELBW 22 )1 25(0H)D 7K°F, [EII tHiE sz AAP Z & %411 .

AW FIES K 25(0H)D 545, . F5EEREL. ALP HEAT THISMED T, SR AI, A LikN
25(0H)D i, AN MK P & . FAb—" B, BitE ) LA P 25(0H)D & =Bk, ALP fI7K-F
HIBk o

AR )L AR A i S S PR A A o on A L — A R M B AR T A R A A G K I B A R . B BT
A LR BRI B, WA ARE SR OO, el 52 i A2 ) LRI 376 oL B s o v BB e R
W70 O T A JLE AR R e T AR LR AR, BATENGAE Rl BT — DA, higsE
] ) L2 PR /KT 4 A0 B e (R AT 98 B R
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