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(=] BrY ORI 4K E  (very/extremely low birth weight, VLBW/ELBW) F.y= JLACHH: &%
(metabolic bone disease of prematurity, MBDP) MRAERKGRINZE ., ik BEHEREA 201349 H 1 H £ 20164F
8 H 31 A4 61 786 Bl A LYK, FFE9 AFMER VIBW/ELBW 2 JL 504 4], HrhiZ Wi MBDP 108 {41,
YPAMBDPAL, HAY396 U AAEMBDP AL, W Wi2H 20 HE Ko = JLEEAR k) | (R B U I) R 20 . B SR
W AN A A B I AT GEH A LB T s R 2 N logistic BI04 MBDP &4 (0 fG RN 2 . 582 VLBW R
7 JLMBDP % 4E %4 19.5% (88/452), ELBW L= JLMBDP & tE# K 38.5% (20/52) . #ib™ )L, #5. JLMBDP
KRR 21.7% F145.5% ., PR ZRMrE R Bor, MBDPALEJLIRES . B AREE/NTFAEMBDP AL, 1EBERT
TR, R E Ak IR L R (P<0.05); MBDP 2881 JUEWE 530 25 B0 AE . IRILAE . 7% 1M . B4 1M
SE B LA IR 8 A R A E MBDP 4 (P<0.05); MBDPZH45E MBDP 41-F-X iy st B s 18 | sk 4l i
FEHBH I, HANE TN M K (P<0.05); MBDP 2H B LA RO ME R L4 &5 T-9E MBDP 2H . {24140
i 2 )35 25 4 L THE MBDP 2 (P<0.05) ., £ [H 25 logistic M348 S B, IR <32 A . (RS0 e . 1Bt
e AN TR ZE . WRIMAE & MBDP & LRGN (P<0.05). 45t MG . RESILAE . BRI ey ok IR
AR JLICILAE AT RS VLBW/ELBW 57 JLMBDP & AE AU, 87 fina A A A (ke , sl fa =, $mi A L
BHEEITXT MBDP B iR BT, X7 LR IR & B B 95 SR I FIZE 55 B i, LAMGE VLBW/ELBW 4™ LI
I REAIG RS R o [hEYEILRIZE, 2021, 23 (6): 555-562]
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Abstract: Objective To investigate the incidence rate and risk factors for metabolic bone disease of prematurity
(MBDP) in very low birth weight/extremely low birth weight (VLBW/ELBW) infants. Methods The medical data of
61 786 neonates from multiple centers of China between September 1, 2013 and August 31, 2016 were retrospectively
investigated, including 504 VLBW/ELBW preterm infants who met the inclusion criteria. Among the 504 infants, 108
infants diagnosed with MBDP were enrolled as the MBDP group and the remaining 396 infants were enrolled as the non-
MBDP group. The two groups were compared in terms of general information of mothers and preterm infants, major
diseases during hospitalization, nutritional support strategies, and other treatment conditions. The multivariate logistic
regression analysis was used to investigate the risk factors for MBDP. Results The incidence rate of MBDP was 19.4%
(88/452) in VLBW preterm infants and 38.5% (20/52) in ELBW preterm infants. The incidence rate of MBDP was 21.7%
in preterm infants with a gestational age of <32 weeks and 45.5% in those with a gestational age of <28 weeks. The
univariate analysis showed that compared with the non-MBDP group, the MBDP group had significantly lower gestational
age and birth weight, a significantly longer length of hospital stay, and a significantly higher incidence rate of extrauterine
growth retardation (P<0.05). Compared with the non-MBDP group, the MBDP group had significantly higher incidence
rates of neonatal sepsis, anemia, hypocalcemia, and retinopathy of prematurity (P<0.05). The MBDP group had a
significantly lower mean feeding speed, a significantly higher age when reaching total enteral feeding, and a significantly
longer duration of parenteral nutrition (P<0.05). The use rate of caffeine citrate in the MBDP group was significantly
higher, but the use rate of erythropoietin was significantly lower than that in the non-MBDP group (P<0.05). The
multivariate logistic regression analysis showed that gestational age <32 weeks, hypocalcemia, extrauterine growth
retardation at discharge, and neonatal sepsis were risk factors for MBDP (P<0.05). Conclusions A lower gestational age,
hypocalcemia, extrauterine growth retardation at discharge, and neonatal sepsis may be associated an increased risk of
MBDP in VLBW/ELBW preterm infants. It is necessary to strengthen perinatal healthcare, avoid premature delivery,
improve the awareness of the prevention and treatment of MBDP among neonatal pediatricians, and adopt positive and
reasonable nutrition strategies and comprehensive management measures for preterm infants.

[Chinese Journal of Contemporary Pediatrics, 2021, 23(6): 555-562]

Key words: Metabolic bone disease of prematurity; Risk factor; Very low birth weight/extremely low birth weight
preterm infant

SR RAEZA 1500 5 F 7 L AE, Rl
AR 2 Ko AR J LERE I T BOR Uk S, L
P LI R AR AR AE AR (very/extremely low
birth weight, VLBW/ELBW) JLA7 G %% 4 T,
S L7 LA A7 J5T 14 R 56 T R Bk 37 B
Ferk, B2 JURIEHEE R (metabolic bone disease
of prematurity, MBDP) fF2H 22—, MBDPLLHE
FEH LR % i & & (bone mineral content,
BMC) /D AFHE, ATREH BB A ALk z
[ 52 2 8 R MR 1 S R B2, & —4
ZHNREGEEHR 2S5 . MBDP XL LAY &
TRRREA A R, R meER 25, 5P
PR X B3t 183 0 P 3 v S RO L PR M Bl A 3R
XU L S AR E T i Al SR B b R
AN ARERR D BURAE B X BMC AR, ] ER
T CH R A B R AR T A E B SR 2
— 2, MBDP Y& HA RN, AR
FROEPERERBUATE 0 SEE—IR A R, 86% 11
A JLEIEWS % (neonatal intensive care unit,
NICU) X EA o g KU A9 7 = L3 2EAT MBDP
WA, DURTE R R R LB K E 1S,
RIS T I, R Tz LRI, Ik

PRAZ R Z R e, K& I IR IR 2 5 i
AR B B E DG T MBDP 2T i o4 —
bR, MBDP BFiids 5 ik IMEES . Rk, FE
BRI P25 LB R e ol 25 B3 2 Ak LS 37 S kR
EHEREBONSERAL LT I, R, &
B M PR HLIX 9 5K = SRR AR B . 1A% Ok
B 2 JLEE PR BT X 2013429 H 1 H 2 20164F- 8 H 31
H 3 4F[1] VLBW/ELBW F.77 JLi2 6 BUIR AT MBDP &
o 1% DL HEAT e A, B AE T % E VLBW/
ELBW .72 JLi2 4 1% 0 I % MBDP f4 15 [ & 17
Sy M, LLIE S MBDP (0 & 5 B iR, bR
VLBW/ELBW H.77 )L MBDP & 4= %, okt HAE A7 i
PR

1 ARSI

1.1 HRIHR

o] AP 5 A 2013429 A 1 H £ 201648 A 31
H 2 5 A5 10 45 BME B2 Bl A Be i VLBW/ELBW
R LBeRl, 4EA T EAEdLH X AT b4 L
wmERE ., bR R =R, KM LEERE,
P AR M X B i )L BE e, {7 T
Hi XA R KA B B . RRINTE I g AR B
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WEIH T — N REE B, 7 TAERE Hu X () 75 B2 )
KEFE— M E BB, o 74 g X = R T 11 %)y
TRAERE I O K = FLE AR BE . 4l PR e R I
JLEBERE . MASRE: (1) HAJE 24 h N ABER
VLBW/ELBW 7= L, AR <1500 g; (2) fE
BEmF ] >2 s (3) M BE it LG e I6 A el g5 .
HeBRARvE . (1) A RMEBAAICHERR . Wik
EEE . EEERAIL; (2) ZRHEA B
Y. S5 WA A LEE 61 786 4, Horp
= JL9 413 4], £56 98 A S HEBR AR E B VLBW/
ELBW R JL 504 f41], H 2t MBDP 108 4],
4 MBDP 396 4], i MBDP 2 JL K2 3): MBDP £ JL
BRI T AL ) FL 8 o iR 5T B3R AS Fh R R A
TEEBEEE A At [ (2015) & CBE)
% (25) 51,
12 7k

B it A2, Y VLBW/ELBW L™ L,
FBEERERERIE S, 45 VLBW/ELBW &7
JLFEEARTGERE . BIAIGER R, REIGIRE
B, B, B XERALSR, BREAMERK
KEWO, FBBWBIGIT S, HEREMEA
KYbmr B ey EE LS R SRS MY X%
R ZT RS EHEHEIHEIT R BB A S
AR5 DMEBEBEAR IR R .

MBDPiZWibn i : £56 LA FirifErh (1) fEok
AE (2) (3) FRIATi2H ' (1) LR ERA .
MBEFEAL (<1.8 mmol/L) , /i I ¥ Bl P 2% 1R fifg
(alkaline phosphatase, ALP) 347 (>500IU/L) .
(2) B XLLRM: T ZHEEmD, HRARE,
AR, Esdh, Kag s, gk
A MR R A8 A (BB AS Ak T2k, B4R
MR, BRPRSEAS, BRRCE #5852 mm, AT
HTE MmO SR ET) . (3) IRKREMR . 1k
WA ORI AN RS ] . 2T, Rk R,
i FESE . RTIXIBEE . R ARAk . BRERIDSE, &
Pr, PEMCIRIXE . PRI ALK, RSN, LR
st LEK TR
1.3 Sit=ah

K I SPSS 22.0 G itk 44 Bt i A7 ge 12
B, IES TR GORER I £ fnifE2E (R +s)
R, PR LBCR FHREAS R85 5 AR IES 34
JRETERER A B (Ui B RIEE ) (M (P,
Py) | F#ox, WA R H Mann-Whitney U £
TR A % (%) For, ALt

s

R R KL Gk R R H £ A 2 logistic [0
H53 8T P<0.05 AZER A G2 E .

2 R

2.1 VLBW/ELBWE=)Lk4EE
S YME B B A gt 1 =R 4 i 61 786 171
B L, HopBEpEJLo 4134, FBr= LA & Hel ol
15.23%. VLBW = JL &k 4 R 2.75% (1697
), ELBW 57 JLkA %4 0.36% (224 41) . 4%
A R HESFRE R VLBW/ELBW 7 )1, 504 4]
R (30.5+22) A, BAHKIN1.09 1,
22 MWMARFIL—MKIER

HRAE MBDPiZWibrifE (A3 B LI AR EE 21
WX LR, 50415 VLBW/ELBW 5= )L, 108
B2 WA MBDP (21.4%) . VLBW 5= JL (n=452)
Hi 88 1 (19.5%) & 4= MBDP, ELBW = JL
(n=52) #1204 (38.5%) &4 MBDP. ffift<32
IR R =L (n=314) 5 iRl <28 J& 0988 5 7= L
(n=44) MBDP %k 4 #4355 21.7% (68 i ) .
455% (2014]) . % MBDP }E MBDP 2H — it 1%
., s MBDPALiGH4 .t AE AR /N T9E MBDP
4, FEREREER, BB EINEHEIRSE (extra-
uterine growth restriction, EUGR) & 4 R ¥ &
(P<0.05), MBDPZ1%53. 4 J&Iifil ALP K4 Tk
MBDP4H (P<0.05)., W1,
2.3 WHEFEZBER

FLR P2 2 B s | ar =K. Rk, Wik
L AR URAE PR . B IR B R AR, LUK
FERITER . BRIREE . KA. iR EMAEL,
EZRHTsiEE L (P>0.05), WL&K2.
2.4 FAR)LERBEERER

[t 48 MBDP 15 F MBDP 20 3: [ 11 i) i b IO 18 55
U AR RRRMEI B K R L S R O R
W NGEERG R . SCREMEBE AR . IR
BURHR, 25388801222 L (P>0.05). MBDP
A LR E A 2R AR . WO e . R0 . R4S
MAE . 5 LA R A2 & A Rl MBDP 41 15
(P<0.05). W#3.
25 MARFILEFRIZHER

WAL LM SR W 1 E S5 T ff Bt 8] 4 1
b, DA A B S & AR AR B A ] L A B 40 1)
SEEREK i R TG TEE L (P0.05).,
MBDP 21 #¢4lE MBDP 41 ~F- 34 in s B v p2 | ik 417
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NIESE H BT R (P<0.05). FLEPIH AN E F7 8

FE B, MBDP 2H %5 E MBDP 41 1% 41 35 (i FH st [

W, shE SR ) >2 i 9 &L MBDP %4

R E (P<0.05), W34,

=1 WARSIL—BERIEER
4] 4
mr PG oy W P
PEH [5](%)]

5 199(50.3)  63(58.3)

B-S 197(49.7)  45(41.7) 2220 0.136
HEHE (% £ 5, JH) 309+2.1 29.9+2.1 4319 <0.001
R EAL L [151](%)]

<28 ) 24(6.1)  20(18.5)

28~31+°J& 246(62.1)  68(63.0)  20.276 <0.001

32~36J& 126(31.8)  20(18.5)
HAERTE (¥ + 5, ) 1278 +174 1189 £200 4.210 <0.001
A AR TR B [51)(%)]

<1000 g 32(8.1)  20(18.5)

1000~1499 ¢ 364(91.9)  88(81.5) 9991 0.002
INF G LI(%)] 134(33.9) 27(25.0)  3.104 0.078
HBERF EUGR [441)(%)] 161(40.7)  61(56.5)  8.622 0.003
553 LB (% + s, mmol/L) 2.35+0.22 231039 1.159 0.249
AT (8 + s, mmol/L) 2.31+0.22 231036 0.075 0.941

253 JEIM ALP (x = 5, TU/L)  313+93
AT ALP (8 + 5, IUL)  319+94
FEBEIHE] (¢ £ s, d) 46 £ 18

485+ 175 -8.764 <0.001
547 167 -10.311 <0.001

55+22

—-4.284 <0.001

E: [EUGR] BANE ARG

®2 WAFREPBERLILER

[ALP] Bt A .

TiH JEMBDPZL  MBDPZH  o{H  PfE
ZERAERS (% £ 5, %) 309+5.1 30.7+5.0 0280 0.780
FIE P [%(n/N)) 56.6(224/396)  49.1(53/108) 1.924 0.165
L2 [%(n/N)] 432(171/396)  46.3(50/108)  0.327 0.567
YRS IR [%(n/N)] 24.7(95/385)°  22.6(24/106)° 0.187 0.665
UERBE IR [%(n/N)]  24.1(94/390)°  23.4(25/107)" 0.024 0.874
FRBRIEIR [%(n/N)] - 7.027/386)°  9.5(10/105)° 0.783 0.376
PRI 77.5(290/374) 73.8(76/103) 0.637 0.425

[%(n/N)]
FE A R
63.0(196/311)° 65.4(53/81)° 0.161 0.688
(%] ( ) (53/81)
Seter 2
P H AR 16.6(49/295)  13.3(11/83)°  0.530 0.467
[%(n/N)]
FERT YA R i .
49.3(171/349)" 42.9(42/98)"  1.263 0.261
(%] ( ) (42/98)
e RSB LIZEdEELK

®3 MAERSILERABEERE LR

(% (wN) BB (%) ]
EMBDP4L  MBDP4 )
A (n=396) (=108) % 2 pE
Lt 185(46.7) 62(574)  3.881 0.046
//T:ME
BT LIV 3 o 108(27.3) 3027.8)  0.011 0917
ALt 52 276(69.7) 76(70.4)  0.018 0.892
FrebEfishfiosn e 2.8(11/393)  5.6(6/107) 1.247 0.264
W N 5 36(9.1) 14(13.0) 1404 0.236
Wt/ NaZi R 276.8) 13(12.0)  3.163 0.075
A LWL AE 61(15.4) 31(28.7)  9.979 0.002
B LA 69.3(273/394)" 81.5(88/108) 6.238 0.013
AIRAS MLAE 81(20.5) 36(33.3)  7.896 0.005
YREMEFT AR 84(21.2) 31(28.7)  2.876 0.090
B LGS 66(16.7) 28(25.9) 4795 0.029
AR R 38(9.6) 17(15.7) 3296 0.069
T ORI R LI EAR Bk
F4 BMARFIERIHBERLE
=] JEMBDPZ]  MBDP4l ix*fH PE
FEIRFETTR %/ V)]
alitk3l, 3.7(13/354)  6.2(5/82)"
BEFL+5im Ak 24.6(87/354)"  25.6(21/82)"
6.685 0.083
B LRSS 46.8(168/354)" 31.3(26/82)"
RA MR 37.6(133/354)" 44.6(37/82)"
%iigbuiz)aﬁg{ 85 6+4 2537  0.012
[x £ 5, mL/(kg*d)]
Lt%%mg%%ﬂm 29+ 17 35+19  -3.174  0.002
(x£s,d)
%&_I\%%Bﬂﬂ 29+ 16 35+19  -3.556 <0.001
(x£s,d)
[ b SR T >2 J
76.9(303/394)" 87.7(93/106)° 5.590 0.015
%) ( ) ( )
JaANEFETT AR [%o(/N)]
HEJE6h N 64.1(253/395)" 75.0(81/108)
AR 6 h~ 1.5(6/395)°  2.8(3/108)
347 0.062
HEJE 12 h~ 14.9(59/395)°  7.4(8/108)
HEJE>24 h 19.7(78/395)"  14.8(16/108)
‘Vﬁgﬁiﬁgiﬁﬂﬂ 9+4 10+5 -0.996  0.320
(x£s,d)
FEBEIA ] R E
K (24 5, 9 17+6 175 0.051  0.959
7R R LR Bk

2.6 WWAERABEEAMETER

MBDP 21 £ JL A 45 1% w4 L 48] v
MBDP 4, i £1 40 A= il 25 4 FH Le 454K T 3E MBDP
41 (P<0.05); MBDP 53k MBDP4H & L4 Z Dl
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M N 2R Eaib % E X
(P>0.05); PIZLIEIRIIRA . s . 85700 Wi o
WME. ARWHEHEARLEZS TRITFE X
(P>0.05); PZBAE JLARMlG YT i (8] 25 S e ge i
B (P>0.05), WS,
2.7 MBDP #IE &5

W5 4L 8] HL 3 25 S Bt LRI H g A
logistic 2 A 2B AR AIHE 74007, 455 Wi
<32 8 . ARESIMAE . HBER &4 EUGR . Il
JEFEMBDP A MfERFER (P<0.05). L6,

®5 WMAERHEEMETIERLE

=] JEMBDPZH  MBDP#  y*Z{H PfH

HIIRIMME [%(n/N)] 46.3(182/393)" 60.2(65/108)  6.525  0.011
B [%(n/N)] 23.8(94/395)° 20.4(22/108) 0.561 0.454
WER BIZ [%(/N)]  17.0(67/396)  20.4(22/108)  0.677 0.411
(e, 45.6(176/386)" 31.1(33/106)" 7.120 0.008
[%6(n/N)]
FIBRF [%(n/ N)] 46.6(184/395)" 48.1(52/108)  0.083 0.773
25T [%0(n/N)] 85.1(336/395)" 77.6(83/107)" 3.426 0.064
F5H [%o(n/ N)| 25.1(99/394)° 26.9(29/108)  0.143  0.705
éﬁ(z)l;i%fﬁ:})ﬁﬂﬁ 640430 590391  1.000 0.318
A R D TGO [%(n/N))]

KANFELEAEED  13.9(55/396)  11.1(12/108)

<800 1U/d 432(171/396) 50.9(55/108) 2217 0.345
>800 1U/d 42.9(170/396) 38.0(41/108)
L LRI 0(0, 22) 700,27)  1.817 0.064

[M(P257 P75>’ d]

T R B LIZEdR A o

6 MBDP ®MmE =/ logistic [E Y343 #7

AF Gk B SE Waldy> P  OR 95%CI
G -2.621 0311 71.157 <0.001 0.073
iy <32 & 0.858 0282 9.282 0.002 2.358 1.358~4.095
VA 1 5 0.565 0249 5.154 0.023 1.759 1.080~2.866
HBERFEUGR - 0.772 0229 11.320  0.001 2.164 1.380~3.394
U il AiE 0.710 0311 7.238 0.007 2.035 1.213~3.414

1 : [EUGREANEHIREE .

3 iTig

2012 4F R R 7 LR ARG HR A RS BoR,
SR A LR RN 11.1%, EEER ™ LA
R 12.5%, 2415007, KERNT1% ™,
FE 2002, 2005, 2010 45 A= JLIR A He 45 op A =
L& A 7.8%, 8.1%, 9.9%, HIHEAE I

FH a3, i VLBW/ELBW FL 7 Lk A R 2 R R
B IR YR 4 [ 22 e [ B VA A ) L LR AR
FHR15.23%, HiX 3R KA A 5 Lb AT 2%
Pemy, PR R R CHAR G T AT O BRI A B 2
Ko Az DU BE 27 0 20 ey B2 DG TE 1Y 24 36 T A= ) 3
VLBW/ELBW F.7" JL & A= #8435 0 2.75% . 0.36% ,
BHTREAL, WA SR . A H sz 3
AL, FEREREAE DU G Y R R, ARG R
P IER A

HL7E 1987 4F ) — T fF 5¢ % B ELBW -7 )L
MBDP &5 K2} 50% 'y 2013 4F 3 [F — I+ B
BILMA BoR, 30.9% 1 ELBW .7 L7 7F MBDP
HIRAG YR, o 33.8% kA2 T H R PEET 12,
VLA, [E PR _EARIE 9 MBDP % % SR 7E VLBW F
ELBW H 77 JL 475 ] 8 1k 329% Fl 54% . AR 42
E £ huJH 4 o, MBDP & JLZE AR E /N T
1500 g i L L 4 21.4%, HAE VLBW #l ELBW
L LR & 5 19.5% F138.5%, 5 [ PRaR s & s %
FHIT . MBDP &35 5 1) 22 53 1] Be -5 r 4R ™ Ly
IRV 1 2 T A I B %) B 9 18 35 S 4, b
FerEFLIRART] . ARSI S A R D R L
Be T A 6

MBDP i % A DL BMC U /b R AE, 77 fr
HELAEE N BT A2 AR S s
HEIMETS1E “, MBDP (2 ik B B 5% —br
WE. L EFIFEEAY NICU 241X MBDP & /& K 2 ik
TR LA, 2K BT ALP AL AKSE
AR, BARMBEKTS5E%EA X, B
RS BB, WU RN ' o HUIRSZ BRI ER Al 3l
R T A A B I AR 1 R Rt LR B A LA
DAL IS RN LB KT AR S, Il ALP KT s
B, A5 AT ALP AL, R 5%
W F ] VE S MBDP S i A5 5 USRI FE bR . S
Hh, BURE X 2R M I S N P 2 R ) A b
W, TEMCR LA ELBW B2 L i3 2HE, 5
M85 F ALP AKCP-A BRI CHE, A TR EA
RAFENME) 7 AW R X R TR Rk 5
o3 B B LB Ko ALP BERER 4, BB IR (%) NICU X
B A LBl R R 0 0 T AR A i o Ak,
FLF ALP, LB 7K -5 2 MBDP Ji 5], 45 2% R
MBDP 2 54 MBDP 415 3 Ji] . &5 4 & 59 M i b 5%
EF LG22 XL, M MBDP 41 # L 3. 4 JH
ALPEE TAE MBDP AL L, 5 LB 0 SRR R
R S R A G

KWFIE s, JAEE MBDP & A= i h ~7 fa i H
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.o MRJLIT 80% My E & 1 i i BUR A AE 22 i i
TR JLAE AR S AR LR A 0 70 J2 W S B A 78
R g 2~3 JEIF R, I FASEE Y RIC A ANR L HE
WA EMEDREE . WEAZ . KNS
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