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Abstract

Objective: To establish the reference value range of serum calcium, phosphorus and alkaline
phosphatase of healthy neonates in Qingdao, so as to provide basis for health examination and
disease diagnosis of neonates in Qingdao. Methods: From November 2020 to May 2021, 1614 neo-
nates (926 males and 688 females) who were recruited from Obstetrics and Neonatal Department
of Qingdao Women'’s and Children’s Hospital from 0~28 days after birth were included in the study
group. They were divided into four age groups: 1~7 days (864), 8~14 days (452), 15~21 days (173),
and 22~28 days (125). The serum calcium, phosphorus, and alkaline phosphatase of all neonates
were measured with Siemens advia 2400 automatic biochemical detector to compare and analyze
the above indicator levels of newborns of different age groups and genders in groups, and estab-
lish the normal reference value range of newborns of different age groups in Qingdao. Results: The
levels of Ca, P and ALP in neonates of different age groups were statistically significant; there was
no significant difference in the levels of Ca, P and ALP among different sex newborns in each day
age group. The normal reference values of Ca, P and ALP of neonates in each age group were de-
termined as follows: 1~7 days: Ca 1.98~2.61 mmol/L, P 1.51~2.84 mmol/L, ALP 88~279 U/L; 8~14
days: Ca 2.24~2.79 mmol/L, P 1.59~2.81 mmol/L, ALP 103~343 U/L; 15~21 days: Ca 2.26~2.86
mmol/L, P 1.51~2.71 mmol/L, ALP 151~379 U/L; 22~28 days: Ca 2.19~2.77 mmol/L, P 1.46~2.61
mmol/L, ALP 159~390 U/L. Conclusion: The reference interval of serum calcium, phosphorus and
alkaline phosphatase of healthy neonates in Qingdao has been preliminarily established, which
has a good reference value for clinicians, especially new pediatricians, to interpret the results of
the above indicators and to intervene in clinical practice.
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1. 88

13785 (calcium, Ca). fi#(phosphate, P)F1Hs 14 % R il (alkaline phosphatase, ALP) 7KV FlH A ) L E % &
BEUIAE[L]. 152 BT BT A UARAS S LU PR s, [ P MR 31 BT o0 e B 26 L
i& Ca. P\ ALP ZFE X [H % #E. Pt BRI H B84 ) LS F IX AR . AR SN ESLT HX
e A ) LS X IRAL TR, HHRITIE Ca. P. ALP EH 4L LB B R & BIASfb il A J e 51 51
H# KR,
2. ZERERE
2.1. MIRFR

2020 4 11 A% 2021 4£ 5 F, £ &AL LEER =R O E LBHESE A 5 1~28 T JLE
NZHENEE, L1614 BIANBE A, FHod 55 926 151, 4 688 . AWM NARHER: & H 15 IHE
JL(HEATE 1~28 K). HEBRbRME: 1) BREs: <37 Aui>42 J&; 2) HARE: >4000 g (<2500 g; 3) BEfE
B Z NGB BRI S5 5 . 4) BRI ARIT I Z45Y); 5) HI- R B 6) — 2
BEMRMEIRE . T) KRERGISEI S RN R AR AUE . e RV OIERSE): 8) WA WA RS L
T BFEEITHEAYIIAE R WESE): 9) ARSFEMERE RS KB E R AR E S
AR AR CE S %@ .

2.2. (LF5 A

P4 1]¥ Siemens advia 2400 4= A i A Ak Ay 32 EEAIAG I e g, NIV T] 3k A A 4R
PR 2% W L i e Ca (VR AR ER SR AN e LA P AR JEE, i P SR 3 (Pl i) )
€ ALP IR o T RGN 0T H R bR v b 229 S iR e R Ao it 542 it 220 56 PH S [R5 2 ) R i 42

HH o

23. BENRESRE

PREREEFIKIL 2~3 ml, XEHAE J LELRIE AR AR R &, AR LA A, WIARYE DL R
AR ZE B r (). BEFLMRIE L TRAE & 2~3 /N ey WhPRIR R R 25 6 3~4 /NiF. BB JLATRREN K, 1R
a3 75 AT R EMT o 5 A4S KR S5 7E Z I(22°C~25°C)I5CE 30 min £ H: B AT %E [ )5 5 0 o 25 0B (8] 24 10 min,
AN ES 0 J1(RCF LL g 2R3 7R%) N 1200 g (IFCC #i% 1200 g &0 10 min). #3AT—-80°CUKFRF . trAks
DU B IO =R 1 /N B IRIBERIAAI . bR RBeiRRE— Ik, AP R EVRRL.

2.4. GHEFE S

Z: il CLSIC28-A3 (2008)E K 73 Bk , 157275 [X 1], $2 [ Dixon 777 F1 W Al 5 b S (B B A
Dixon 7752k o Hr s /N B KHER, SR AT BE M 5 A IR I A 4650 22 {8.(D) K T nl St 5 B W 2 4
YT ZEAE(R), £ DIR>1/3, MWl SBE ., FHAESE0 L Cas P ALP IS % XA, HitH L
FRAT R FRAE 1 90% B A5 X 7] . NIRTGS 2% X 81 R iFfhit, 7K bootstrap 7732, MEAANSHE T4 H
FrHRE DR RS i 1 25 A TH 2] ST BT B SPSS26.0 B 5E e
3. &R
3.1. m3E Ca. P 1 ALP 5SH#AHEEM

£ Kolmogorov-Smirnov £ 4675 i, 75 BHiIX 1614 5] 0~28 K Ag FEHT A= ) LI Sl BERRIG . 45 %
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BIRIEESHES i . 4 Mann-Whitney U #3645 H, AFEIMEGILER) Ca. ALP. P 23 X NI L) L4t
27 X (p fH2r B4 0,939, 0.120. 0.230, p > 0.05). #% HE &I A E HEE B ALP. Ca. P [{1Z3% X [H]
2 A LA Si it 24 2 5 (p B4 %128 0.000. 0.000. 0.001, p<0.05). #HitkJLHAEE 2% 28 K P HIHK &
BOFRa, B HE AR K(E 1), Ca fil ALP (VKR EERE H kS 02tz 7w (& 24 & 3).
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Figure 1. Changes of serum P concentration of neonates with age
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Figure 2. Changes of serum Ca concentration of neonates with age
2. #HE)LIGE Ca iRERE BRI TE1L
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Figure 3. Changes of serum ALP concentration of neonates with age
3. FrHE)LINGE ALP SKERE A #4 AT 1L

3.2. Z£BRERME ALP, Ca. P fi&EX|g

ARSI TN G 3T 1614 ZAERERT A )L, XF % H S Bopr A LG ALP. Ca. P /KSR FE 417 b
BNHBBESFEXN (R 1), MU HB S H T ERWEEEITSEX G H, B F B4 L
& Ca. P. ALP 2% [X[H](5k 2).

Table 1. Reference interval of serum ALP, Ca, P of newborn at each age
F 1. SHREME/LILE ALP, Ca. PE&EXIE

Ca (mmol/L) P (mmol/L) ALP (U/L)
H#(d) 531 n
2.5 97.5 25 97.5 25 97.5
5 483 1.99 2.62 1.46 2.79 81 272
1~7
S 381 1.98 2.61 1.59 2.90 93 308
5 257 2.22 2.79 1.55 2.83 97 354
8~14
E’S 195 2.23 2.75 1.60 2.81 104 337
5 110 2.21 291 1.50 2.69 151 392
15~21
@ 63 2.26 2.85 131 2.72 143 346
5 76 2.16 2.80 1.23 2.65 137 406
22~28
« 49 2.20 2.77 1.46 2.61 139 366
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Table 2. Reference interval of serum ALP, Ca, P of newborn at each age
2. SHEEME/LILE ALP, Ca. PE&EXIE]

. " N 0% EEXIE  90%E 5 X [E]
i [ | =04
i H AT H#(R) IR 2% [X [H] (2.5%) (97.5%)
1~7 864 1.98~2.61 1.95~2.03 2.60~2.63
8~14 452 2.24~2.76 2.17~2.25 2.73~2.80
Ca mmol/L
15~21 173 2.26~2.86 2.19~2.29 2.76~2.93
22~28 125 2.19~2.77 2.08~2.24 2.72~2.88
1~7 864 1.51~2.84 1.38~1.59 2.76~2.89
8~14 452 1.59~2.81 1.51~1.77 2.78~2.89
p mmol/L
15~21 173 1.51~2.71 1.17~1.58 2.67~2.74
22~28 125 1.46~2.61 1.19~1.73 2.52~2.67
1~7 864 88~279 84~91 263~298
8~14 452 103~343 97~109 325~360
ALP U/L
15~21 173 151~376 140~158 358~402
22~28 125 159~390 142~169 375~406
4. g

PRI AT 2 WA IR T I R S 56 = R — R AE bR S &, DUFE RIRR . S
50 2 RS PR AL 22 X AR S5 R AR 220G B, m] DL 3 S M I PR SRR B3 VBT . IR
RAAMREERERG . PTRE 22 X A0 S0 2 A I 45 SR AT VAl . H AT ER BT A2 ) LSE B0 =R IS e bn Rk H 12
FIX (81K 2 5] F B A bR v Bl 2 SCjFioE, B o BT A LB 0 S0 RE[3] [4]. BFFT4E B ERFT AL
5] Cay P ALP fETEBH S22 5 [5], B N S HAE G ] S B0 A ) L A N2 BT 1)
HEARIZWI2]. B A4 RTEEE BE JLIG Cay Py ALP % XA IWTFT, 2012 4E R AR IER LA 13
R A 563 H 225 X [5][6], E P3ETE )L Cas Py ALP 3% [X [8]id 2 — R WS FH RN 5 2% [X 8] iR B v o
2021 4 A 9 H, EFEPAM@EZRERS KA T ILE S HARKRRIUE 25X [0)(28 K~18 %), {HHiA)L
(1~28 K)H HAMIDH S H X AR E T2 BB, ARG A2 LIS Cay Py ALP (2% X H
T RGP AN 78

MiEES Ca.P Fl ALP 7K T 55 LB K B % IR [7] A8t 7t % H kg & 97 5 1R % 8 4 )L CaP.
ALP IZHAG G739 . 1~7 K: Ca1.98~2.61 mmol/L, P 1.51~2.84 mmol/L, ALP 88~279 U/L; 8~14
K: Ca2.24~2.79 mmol/L, P 1.59~2.81 mmol/L, ALP 103~343 U/L; 15~21 k: Ca 2.26~2.86 mmol/L, P
1.51~2.71 mmol/L, ALP 151~379 U/L; 22~28 K : Ca 2.19~2.77 mmol/L, P 1.46~2.61 mmol/L, ALP 159~390
U/L. AFFE G2 X[8]. FMRHLIX[9]. & K[10] [11], #FE[12[AHCHF FE AT L, BHHEANFEE
2z 5, IRl Tz, A, A7 IRE RS RA RIGE I [13]. AR FRE T H B H&H
W B R AE LIS Cas Py ALP IS5 XA, XX S XA BRI TG . 2Wi. 3697 RS
AEEm, WA LR RE IR IH S5 X R LR TSR
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