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[ Abstract] Objective To analyze the serum levels of bone alkaline phosphatase (BALP), procollagen type I (PC I )
and bone morphogenetic protein 2 (BMP-2) in postmenopausal fracture patients and their correlation with the degree of os-
teoporosis.Methods A total of 171 postmenopausal fracture patients admitted to Nanning Second People's Hospital from
February 2019 to February 2020 were selected as the research group. According to bone mineral density (BMD), they were
divided into normal subgroup of 55 cases, decreased subgroup of 67 cases, and loose subgroup 49 cases. In addition, 177
postmenopausal women without fractures who underwent physical examination in the hospital during the same period were
selected as the control group. Enzyme-linked immunosorbent assay (ELISA) was used to detect the serum BALP, PC ] and
BMP-2 levels of subjects and compared between groups; Spearman method was used to analyze the correlation between se-
rum BALP, PC] and BMP-2 levels and bone metabolism-related indexes; The predictive value of serum BALP, PCI and

BMP-2 in postmenopausal fractures was analyzed by ROC curve; the influencing factors of postmenopausal fractures were
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analyzed by multivariate Logistic regression analysis.Results Compared with the control group, the serum levels of BALP
and PCI in the study group were increased, and the level of BMP-2 was decreased (z/P =4.173/<0.001, 11.693/ < 0.001,
10.038/ <0.001); normal subgroup, decreased subgroup and The serum levels of BALP and PCI in the loose subgroup in-
creased in turn, while the level of BMP-2 decreased in tumn (/7P =9.943/ <0.001, 83.323/ <0.001, 63.602/ <0.001). Analysis by
Spearman method showed that serum BALP and PCI in postmenopausal fracture patients were positively correlated with os-
teocalcin N-terminal middle molecular fragment (N-MID), B-linked degradation product (B-CTX), and osteocalcin (OC)
(BALP:#/P=0424/0.001, 0.536/ <0.001, 0.622/ <0.001; PCI: /P =0.503/ <0.001, 0.510/ <0.001, 0.497/0.006), serum BMP-2 and
N-MID, B- CTX and OC were negatively correlated (WP= -0.597/ <0.001, -0.614/ <0001, —0.544/<0.001); ROC curve a-
nalysis showed that serum BALP, PCI, BMP-2 and their combination predicted menopause The AUC of posterior fractures
was 0.734, 0901, 0.845, and 0963, and the combined predictive value of the three was higher than that of the individual indi-
cators (Z =8.046, 3377, 5.165, all P<0.001). High B-CTX, high OC, high BALP, high PCI and low levels of BMP-2 were risk
factors for postmenopausal fractures [ OR(95% CI) =2223(1230 —3.987),1 498(1.114 — 2.014)3.401(1.713 - 6.754),3.560(1.616 —
7.843),5222(1.956 — 13.941)3.168(1.986 — 5.294)] .Conclusion  The serum levels of BALP and PC [ in postmenopausal frac-

ture patients increased, while the level of BMP-2 decreased, and the three were related to the degree of osteoporosis.
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Tab.1  Comparison of clinical data between control group and
study group
i IR 4 434
oA (i"ﬁg) (?:J ;El{) i PHE
(%) 66.13 £7.24 67.15+8.55 1.202 0.230
HE(m) 1.58 £0.06 1.57£0.05 1.686 0.093
5 (kg) 55.17 £6.22 55.14 +6.27 0.045 0.964
YRR (4F) 7.77+£2.33 8.02+2.01 1.070 0.285
BMI( kg/mz) 23.44 £4.01 23.43 +4.17 0.023 0.982
BMD(g/em®) BeE#iIIEDR 0.58 £0.19  0.55£0.11 1.794 0.074
LR 0.70 £0.20 0.66 £0.18 1.959 0.051
L, 0.76 £0.19 0.74 £0.13 1.142 0.254

BACEHEFR N-MID(pg/L) 20.33 £3.66 25.69 £4.02 13.014 <0.001
B-CTX(g/ml) 0.61 £0.12 0.82 +0.16 13.882 <0.001

0OC(g/ml) 22.61 £3.22 34.56 £3.59 32.703 <0.001
NIRGES Ca(pg/L) 2.24£0.10 2.23+0.13 0.806 0.423
P(ug/L) 1.17£0.08 1.16 +£0.07 1.239 0.216

HE i (pg/L) 25.04 £6.02 24.48 +7.38 0.777 0.438
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Tab.2  Comparison of serum BALP, PC [, BMP-2 levels be-
tween control group and study group
Ao P BALP PC | BMP-2
YR 177 65.33 £20. 16 27.15 £8.97 6.78 +£0.97
Wt 171 80.24 £24.01 44.42 £9.39 5.35+0.80
t/PH 4.173/<0.001  11.693/<0.001 10.038/ <0.001
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Tab.3 Comparison of serum BALP, PC [ , BMP-2 levels in dif-

ferent subgroups of postmenopausal fracture patients
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N-MID 0.424  0.001 0.503 <0.001 -0.597 <0.001
B-CTX 0.536 <0.001 0.510 <0.001 -0.614 <0.001
oC 0.622 <0.001  0.497 0.006 -0.544 <0.001
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Tab.5 The predictive value of serum BALP, PC [ and BMP-2 levels in postmenopausal fractures

s 5 cut-off 1H. AUC 95% CI FHURR S1=45S Youden 5%k
1L3% BALP 70.314 pg/L 0.734 0.682 ~0.786 0.520 0.847 0.367
13 PC I 38.547 pg/L 0.901 0.870 ~0.932 0.778 0.876 0.654
L% BMP-2 6.215 pg/L 0.845 0.805 ~0. 886 0.836 0.884 0.720
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Tab.6 Multivariate logistic regression analysis of

postmenopausal fractures

Ar B1H SEff Waldffi P1{H OR(95% CI)

RO -1.487 2.228 0.446 0.504 0.226
N-MID & 0.799 0.298 7.186 0.007 2.223(1.230~ 3.987)
B-CTX & 0.404 0.151 7.163 0.007 1.498(1.114 ~ 2.014)

oC & 1.224 0.350 12.231 <0.001 3.401(1.713 ~ 6.754)
BALP & 1.270 0.403 9.927 0.002 3.560(1.616 ~ 7.843)
PCI & 1.652 0.501 10.884 0.001 5.222(1.956 ~13.941)

BMP-2 i 1.153 0.262 19.370 <0.001 3.168(1.986 ~ 5.294)
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