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The predictive significance of bone alkaline phosphatase on the second fracture in patients with
osteoporotic fractures
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Abstract: Objective To explore the risk factors of re-fracture in patients with osteoporotic fractures, and to evaluate the value of
serum bone alkaline phosphatase (BALP) as a prognostic indicator in patients with re-fractures. Methods A prospective cohort
study including 178 patients, who were over 50 years old and diagnosed with osteoporotic fractures and in our hospital, was
performed. The serum levels of BALP, calcium, and phosphorus were determined at the time with initial fracture. The bone mineral
density (BMD) was detected. And other clinical general data were also collected and analyzed. All the patients were followed up
for 4 years. The occurrence of refracture or death was defined as end-point event. Kaplan-Meier analysis and multivariate Cox
regression model were used for the analysis of risk factors. Receiver operating characteristic curve ( ROC curve) was used to
evaluate the predictive value of BALP. Results Among all these 178 patients, 30 (16.9% ) had re-fractures in 4 years. Cox
regression analysis showed that BALP level, age, gender, and BMD were independent and important factors for refracture. Using
BALP as a forecast standard, the ROC area under the curve (AUC) was 0. 757, and diagnose critical point was 29.0 wg/L. The
sensitivity and specificity were 84. 3% and 63. 8% , respectively. Kaplan-Meier analysis revealed that patients with serum BALP >
29.0 pg/L had a higher re-fracture incidence than patients with serum BALP < 29.0 pg/L (P =0.026). Conclusion  The
prevalence of second fracture is high in patients with osteoporotic fractures. The serum BALP level is an effective and suitable
predictor.
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Table 1

Comparison of the general characteristics

between the refracture group and the non we-racture group

A4 pRESIETEN

iH 1% PfE
(n=30) (n=148)

R () 73.8£9.3 68.4+10.9  2.532 0.012
B/ 6/24 60/88 4.511 0.034
BRI (/1) 11/19 32/116 3.082 0.079
AR (2 /) 3/27 20/128 0.274 0. 601
TR (/7)) 3/27 23/125 0.614 0.433
YIResEIR (R /) 12/18 80/69 1.874 0.171
BMI (kg/m?) 22.8£5.4 23.7£3.1  1.255 0.211
M EH (g/L) 148.8 £22.5 153.3+26.2 0.877 0.381
HEM (g/L) 33.1£6.4 34.8£5.5  1.501 0.135
LR (U/L) 7472148 69.8+17.3  1.447 0.150
L% ( mmol /L) 1.76£0.35  1.81+0.26  0.902 0.368
L B ( mmol /L) 1.25+0.47  1.41£0.72  1.166 0.245
PTH(pg/ml) 37.9£10.6  41.7£13.9  1.415 0.159
BALP(ug/L) 29.9£7.1 26.8£6.7  2.289 0.023
BMD-T f# -2.59+0.47 -2.35+0.57 2.161 0.032
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Fig.1 The ROC curve of BALP for the prediction of

refracture after osteoporotic fractures
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Fig.2 The event curve of BALP for the prediction of

re-fracture after osteoporotic fractures
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Table 2 The multivariate Cox analysis of re ractures

after osteoporotic fractures

A5 TRAH 77 1 RR Pl 95% CI
BALP( pg/L) >29.0:<29.0  1.938 0.011  1.193 ~4.573
Ltk Lotk T 1.852  0.019 1.016~2.133
ER () >75:<75 1.567 0.037  0.860 ~2.979
BMD-T {f >-2.5.<-2.5 0.763 0.028 0.129 ~1.362
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