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KB LB T RARNEEE 2B MNET AR, FLABRMEZRL AT ETHRN 1236 FF %
EFH 1206 L2 KBS ANANETETRAFTRAE, R &M hiF BALP.BGP.B-CTx &K F & FRAX #
MEGBER TR, SLZ2EFRARERBFHETA~36AMAANKET KRBT REREBFRFLZTFIE
oA miratRmdm., RAZHEE Logistic MPASHLEE R RANEEZMF TR E .24 %
X H A AE(ROC) W1 £ 4 47 fo 75 BALP . BGP.B-CTx 5 FRAX %3 R B A 3T 462 )5 B R S dd 2 B % 336 7
Fehg M MmIL, ER  FRHEAALRF BALP BGP B-CTx K-Ffe FRAX el ey A FH N s THET
Mt fo st AL, 2 F A %t 3 &L (P<<0.05),F % F Kok BALP.BGP.B-CTx &K F f= FRAX # il 4% 4% 25
BH R G T BM, 2 F A4 FEL(P<0.05), 132 B 425 F RGmnE LMy, ph 44 6
BABAEI A A R A 33.33% ., B4 BALP.BGP .B-CTx & FFo FRAX # | 69 8536 B - R Ie 3 & T R 8
W, EF A%t FELP<0.05)., $B% Logistic @A R 2= X BHAMAFFTIT L. AWREETIFTL
KR R R F BT L ERGRX W K &, RAAEANS B 2 T8 B A & i BALP .BGP.3-CTx K -F 4 &3 2
B2 )GH RRAE B ZEWITIERR F(P<0.05) .8 % E(BMD) A 3 AR & B MHE N R L2 )5 F R E
BHEMAFTIGBEI A E(P<0.05), ROC W& 5 H %R 2+, ok BALP.BGP.B-CTx B4 FRAX #im %
ZERRANEEZMIR TG ZHE . BETERAUC) 2 31 4 95.45%.0. 954,39 & T E Rl (P <
0.05), £t &7 BALP.BGP.B-CTx Z FRAX ¥4 26 B RHEMNEEZRIF TN A ARG LA — 6
TR NAL, B 4 SRAGARR A EZFASE N GTRRNEEF .
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Value of serum BALP,BGP,B-CTx combined with FRAX in predicting
the risk of hip fracture in patients with postmenopausal osteoporosis
SHI Xiaoqi YWANG Dongyan®
Department of Osteoporosis s Lianyungang First People’s Hospital ,
Lianyungang ,Jiangsu 222000,China

Abstract:Objective To investigate the value of serum bone alkaline phosphatase (BALP), osteocalcin
(BGP), -1 type collagen carboxy terminal peptide (B-CTx) combined with fracture risk assessment tool
(FRAX) in predicting hip fracture risk of postmenopausal osteoporosis. Methods A total of 132 patients with
postmenopausal osteoporosis admitted to Lianyungang First People's Hospital from January 2020 to Decem-
ber 2022 were selected as the osteoporosis group. In addition,123 postmenopausal women with bone loss and
120 postmenopausal women with normal bone mass diagnosed in this hospital during the same period were se-
lected as the bone loss group and the control group respectively. The levels of serum BALP,BGP,B3-CTx and
hip fracture probability detected by FRAX were compared among the three groups. The patients with postm-
enopausal osteoporosis were followed up for 4 to 36 months and divided into fracture group and non-fracture
group according to whether they had hip fracture. Multivariate logistic regression analysis was used to analyze
the influencing factors of hip fracture in postmenopausal osteoporosis patients,and the receiver operating char-
acteristic (ROC) curve was drawn to analyze the predictive value of serum BALP,BGP,B-CTx and FRAX a-
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long and in combination for hip {racture in postmenopausal osteoporosis patients. Results The levels of serum
BALP,BGP,B-CTx and hip fracture probability detected by FRAX in the osteoporosis group were higher than
those in the osteopenia group and the control group,the differences were statistically significant (P <C0. 05).
The levels of serum BALP, BGP,3-CTx and hip fracture probability detected by FRAX in the osteopenia
group were higher than those in the control group,the differences were statistically significant (P <C0. 05).
During the follow-up of 132 patients with postmenopausal osteoporosis,44 cases had hip fractures, with an in-
cidence rate of 33. 33%. The levels of BALP,BGP,B-CTx and hip fracture probability detected by FRAX in
the fracture group were significantly higher than those in the non-fracture group (P<C0. 05). Multivariate lo-
gistic regression analysis showed that parental history of hip fracture, history of fragility fracture, history of
long-term glucocorticoid treatment,history of rheumatoid arthritis,irregular calcium supplementation,lack of
sunlight exposure,and increased serum BALP,BGP,B-CTx levels were all risk factors for hip fracture in post-
menopausal osteoporosis patients (P <0, 05). Increased bone mineral density (BMD) and physical exercise
were protective factors for hip fracture in postmenopausal osteoporosis patients (P <C0. 05). The results of
ROC curve analysis showed that the sensitivity and area under the curve (AUC) of the combined detection of
serum BALP, BGP, 3-CTx and FRAX in predicting hip fractures for postmenopausal osteoporosis patients
were 95. 45% and 0. 954 respectively, which were higher than those of single prediction (P <C0. 05).
Conclusion Serum BALP,BGP,B-CTx and FRAX all have a certain predictive value for the risk of hip frac-
ture in postmenopausal osteoporosis patients,but the combination prediction value of these four indicators or
methods is higher.
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20 51 n EH () 4 2 4F fR (4F) £ (em) i (kg) R 4 % (kg/m™)
B 5B A 4 132 57.13+5.62 7.59+1.62 157.0645.52 55.15+8.58 22.36+2.82

H T4l 123 57.66+5.22 7.7541.33 157.32+5. 66 55,6448, 74 22.48+2.73

Xf B 40 120 57.33+5.05 7.91+£1.19 157.88+5.12 55.49+7.88 22.26+3.01

F 0.321 1. 645 0.737 0.130 0.181

P 0.725 0.194 0.479 0.878 0.834
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2.1 3 4% BALP,BGP,B-CTx 7K V- il &5 & 47
KBS e B A AL BALP .BGP . B-CTx 7K -
FFRAX A DU F) 485 350 -1 1 AU 35 i 1B N B 2 F
YR . 2 R A G2 F 8 L (P <0, 05) B & R4l
iH BALP.BGP.B-CTx /K F-Fl FRAX 4 M i) # &8 &
Pr KU 2 5 T RR AL, 22 R G2 (P <<0.05),
W 2,

F2  34AMiE BALP.BGP.-CTx 7k FF FRAX #& Il i 85 %8 B #7 RUB& LL [ M (P, , P ) ]

FRAX 6 I iy 45 35

B n BALP(pg/mL) BGP(ng/mL) B-CTx(ng/mL) BRI )
B IR B 4l 132 3.97(3.33,4.83) 11.34(10. 44,14. 73) 6.52(5.19,8.45) 9.72(5.90,14. 85)
T AL 123 1.94(1. 24,2.84)" 6.72(4.71,9.10)" 3.19(2.48.3.86)" 5.30(3.88.6.99°
X B4 120 1.37(0.88,1.75)™ 5.15(4.50,5.96)® 0.78(0.51,1.02)* 3.77(3.28,4.28)%
H 254. 609 228. 213 646. 218 153. 690
P <20. 001 <<0. 001 <<0. 001 <<0. 001

T TR AL LA, * P <C0. 05 5 T AL L, P P<<0. 05.
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2.2 Hird MR EIrdlimiE BALP.BGP.B-CTx /K
SR FRAX A 0 A #5350 & B KURS: L g Bl s T )
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KFF FRAX A6 fry #5830 15 47 AU 28 TR B 4
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=3 BINAFKBINAIMTE BALP.BGP.B-CTx 7k FF FRAX &M BB B4 KB L B[ M (P, ,P.5) ]
415 n BALP(pg/mL) BGP(ng/mL) B-CTx(ng/mL) FRAX £ WL
SN SACD)
I 44 5.80(4.56,6.81) 16.21(13.49,20. 33) 10. 32(7.76,12. 38) 17.13(13.23,26. 87)
KA HTH 88 3.68(3.18,4.12) 10.76(9.50,12.07) 6.00(4.54,6.93) 6.90(4. 46,10.57)
U 7.739 9.060 8.793 8.666
P <£0. 001 <<0. 001 <£0. 001 <£0. 001
2.3 HATHMKFIH - BAGFLLE AL & TAREITH,BMD AKF K F B AR TR

A SR T S MR R T S R B B O R IR T
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48 2 4T B 1% 5 4 4 4 LB B A B
2 53] n AR () ) G (em) M (kg) ]
(4F) (kg/m?) H *
i 44 65.22+5,93 15.66+4, 22 157.6645.71 55.3049. 01 22.12+2. 88 9(20.45)  35(79.55)
ESEEE 88  65.08%5.46 14.68+4.11 156. 76745, 42 55.08+8. 36 22.4842.79 7(7.95)  81(92.05)
t/x* 0.135 1.280 0.883 0.139 0.691 4.303
P 0.893 0.203 0.379 0. 890 0.491 0.038
s ) Jifs P B T S K0 B B R IR Job e A B A s
A s A s A P A P
A 44 15(34.09)  29(65.91) 6(13.64) 38(86. 36) 2(4.55)  42(95.45) 1€2.27)  43(97.73)
REH 88  14(15.91)  74(84.09) 2(2.27) 86(97.73) 5(5.68) 83(94. 32) 3(3.41) 85(96.59)
/X" 5.657 4,807 0.019 0.032
P 0.017 0.028 0.891 0.858
Je R T S ol (EN=Ri¢:3 TE B AN 5 e Z B BRI
215 n BMD(g/cm®)
H & H 5 H & H s
I 44 7(15.91)  37(84.09) 0.65+0.14  12(27.27) 32(72.73)  34(77.27) 10(22.73)  26(59.09) 18(40.91)
KAEPHE 88 3(3.4D) 85(96.59) 0.744+0.10  48(54.55) 40(45.45)  33(37.50) 55(62.50)  19(21.59) 69(78.41)
/X" 4. 882 4. 247 8. 800 18.565 18. 359
P 0.027 <<0. 001 0.003 <€0. 001 <20. 001
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FOAUCO K T & T8 pr el vk mph @il (72 =
1.985.P=0.048;Z=2.045.P=0.041; Z=2. 182,

P=0.029;7=1.982,P=0.048), U.3% 6.

x5 HERBRENELERTENNSEER Logistic EIF S

% 8 SE Wald X* P OR OR K 95%CI
AL 8 A s 0. 602 0. 266 5.122 0.025 1.826 1.084~3.078
i 1 T s 1. 467 0.543 7.299 0.007 4.336 1.496~12.570
KM B BRI IT L 0. 855 0. 302 8.015 0. 005 2.351 1.301~4. 250
KRBT R 8 1.025 0. 347 8.725 0.003 2. 787 1.411~5.502
BMD —0. 865 0.415 4. 344 0. 035 0. 421 0.187~0. 950
[EN=R TN —0.722 0. 322 5.028 0.028 0. 486 0.258~0.913
JCHL RN 0.972 0.411 5.593 0.019 2. 643 1.181~5.915
B2 RO IR 1.114 0.425 6.871 0.009 3. 047 1.324~7.008
BGP 0.529 0.244 4. 700 0. 029 1.697 1.052~2.738
BALP 0.374 0.143 6. 840 0.010 1.454 1.098~1. 924
B-CTx 0.411 0.182 5.100 0.025 1.508 1.056~2. 155
x6 ETEMERNEBEERNNBEZEEREREREHETSHORUMNESF
BgE Cut-off {& REE D B 5 (U0) AUC AUC ¥ 95%CI FAREE 1 P
BALP 4.52 pg/mL 77. 27 87.50 0. 862 0.791~0.915 0. 648 <<0. 001
BGP 13.22 ng/mL 79.55 85. 23 0. 873 0. 804~0. 924 0. 648 <<0. 001
B-CTx 7.40 ng/mL 75.00 88. 64 0. 851 0.779~0.907 0.636 <0. 001
FRAX 12.18% 81.82 82.95 0.872 0.802~0. 923 0. 648 <<0. 001
4 WA — 95.45 81. 82 0.954 0.903~0. 983 0.773 <<0. 001
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WS TR T R R B AR A Bk Oy
Ok T E R ST RS, AT P 48 26 R R R A
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FASE S8 TG oK R, A BE AR S —
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9 AT 8B i By fE B &R (P <<0. 05)., BALP,
BGP.B-CTx.FRAX #4428 J5 ‘B J5t i A7 £ 3 #3501
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