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Abstract: Objective  To investigate the adjunctive diagnostic value of serum caveolin-1, annexin A2
(ANXAZ2) and the osteoprotegerin/pyridinoline ratio (OPG/PYR) for fragility fractures in elderly patients
with osteoporosis (OP). Methods A total of 206 elderly patients with OP admitted to Yunnan Provincial
Hospital of Traditional Chinese Medicine from January 2022 to January 2024 were enrolled. According to the
presence of fragility fractures at admission, the patients were assigned to a fracture group (100 cases) and a
non-fracture group (106 cases). Baseline characteristics, traditional bone turnover markers [ procollagen type
I N-terminal propeptide (P I NP),B-carboxy-terminal crosslinked telopeptide of type I collagen (B-CTX),
tartrateresistant acid phosphatase 5b (TRACP5b) ], serum levels of caveolinl and ANXAZ2,and the OPG/PYR
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were recorded and compared between the two groups. Pearson correlation analysis was used to examine the as-
sociations of serum caveolinl and ANXA2 levels and the OPG/PYR with bone mineral density (BMD) and
traditional bone turnover markers in patients with fragility fractures. Multivariate Logistic regression analysis
was performed to identify factors associated with fragility fractures in elderly patients with OP. Receiver oper-
ating characteristic (ROC) curve analysis was conducted to evaluate the adjunctive diagnostic value of serum
caveolinl , ANXA2 and OPG/PYR for fragility fractures. Results Lumbar spine BMD, femoral neck BMD,
OPG/PYR and serum P [ NP and caveolin-1 levels were significantly lower in the fracture group than those in
the non-fracture group, whereas B-CTX, TRACP-5b and ANXAZ2 levels were significantly higher, and the
differences were statistically significant (P <C0. 05). Pearson correlation analysis showed that in patients with
fragility fractures,serum caveolin-1 level and OPG/PYR were positively correlated with lumbar spine BMD,
femoral neck BMD and P I NP (P<C0. 05) and negatively correlated with B-CTX and TRACP-5b (P<C0. 05) ;
conversely, ANXAZ2 level was negatively correlated with lumbar spine BMD, femoral neck BMD and P I NP
(P<C0.05) ,and positively correlated with -CTX and TRACP-5b (P<C0. 05). Multivariate Logistic regression
analysis indicated that caveolin-1, ANXA2,OPG/PYR,P I NP,3-CTX and TRACP-5b were significant factors
influencing fragility fractures ( P<C0. 05). ROC curve analysis showed that the combined adjunctive diagnosis
using caveolin-1, ANXA2 and OPG/PYR yielded an area of under the curve (AUC) of 0. 943 (95%CI :
0.900—0. 971) , with no statistically significant difference compared with the AUC of the combined traditional
markers (Z=1. 243, P >>0.05). Conclusion Serum ANXAZ2,caveolin-1 and the OPG/PYR were established
as independent factors for fragility fractures in elderly OP patients. Their combination could yield an adjunc-
tive diagnostic tool to inform clinical decision-making.
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20 51 n B/ Lo G IED) BMI(kg/m*)  [EHE BMD(g/cm®)  JBE#i BMD(g/cm®) B-CTX(ng/mL)
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P 0.301 0. 645 0. 459 0. 664 0.872 0. 289
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PI NP —0. 290 0.086 11. 401 0.748(0.632~0. 885) <20. 001
B-CTX 0.659 0.185 12.708 1.934(1. 346~2.779) <0.001
TRACP-5b 0.672 0.169 15. 817 1.958(1. 406~2. 727) <0.001
caveolin-1 —0.213 0.043 24.472 0. 808(0. 743~0. 879) <<0.001
ANXA?2 0.814 0.236 11. 887 2.256(1. 421~3.583) <<0.001
OPG/PYR —0.206 0.058 12. 648 0.814(0. 726~0. 912) <0.001
R 1.280 0.356 12.931 — <<0. 001
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=6 caveolin- , ANXA2,OPG/PYR 55 &K SR EMEHB IS Wit ST MBE L&

& b5 AUC95%CID) S AR (B REE) FERED ABEK p

caveolin-1 0.807(0.745~0. 860)  12.73 ng/mL 72.50 76. 92 0. 494 <<0. 001
ANXAZ2 0.788(0.724~0.843)  24.36 pg/mL 60. 00 85. 26 0.453 <<0. 001
OPG/PYR 0.769(0.703~0.826)  0.72 80. 00 66.67 0. 467 <0. 001
caveolin-1+ANXA24+OPG/PYR 0. 943(0. 900~0. 971) 87.50 86. 54 0.740  <C0.001
PI NP 0.786(0.722~0.841)  26.63 ng/mL 72.50 74. 36 0. 469 <<0. 001
B-CTX 0.788(0.724~0.843)  1.05 ng/mL 72.50 82. 69 0.552 <<0. 001
TRACP-5b 0.797(0.734~0.851)  2.98 U/L 72.50 75. 64 0. 481 <<0. 001
P [ NP+pB-CTX+ TRACP-5b 0.932(0. 887~0. 963) 85. 00 87. 82 0.728  <C0.001
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