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Abstract : Objective To investigate serum Smad ubiquitin regulatory factor 1 (SMURF1) and Runt-relat-
ed transcription factor 2 (RUNX2) in patients with type 2 diabetes mellitus (T2DM) and osteoporosis (OP),
and their relationship with bone metabolism indicators and fracture incidence. Methods A total of 204 pa-
tients with T2DM and OP admitted to the hospital from January 2023 to January 2024 were selected as the OP
group,while 102 patients with T2DM alone admitted to the hospital during the same period were selected as
the non-OP group. Baseline data were collected from patients with T2DM and OP. Serum levels of SMURF1,
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RUNX2 and bone metabolism indicators [osteocalcin (OCN),C-terminal cross-linked B-type 1 collagen pep-
tide (B-CTX) and N-terminal propeptide of type I procollagen (P I NP) ] were detected in all research subjects
by enzyme-linked immunosorbent assays. Patients with T2DM and OP were followed up for 1 year after ad-
mission and further categorized into a fracture group and a non-fracture group based on fracture occurrence.
Pearson correlation analysis was performed to assess the relationship between serum SMURF1 and RUNX2
levels and OCN,B-CTX and P I NP levels in patients with T2DM and OP. Multivariate Logistic regression a-
nalysis was performed to analyze influencing factors for fracture in patients with T2DM and OP. Receiver op-
erating characteristic (ROC) curves were plotted to assess the predictive value of serum OCN,3-CTX,P [
NP.SMURF1 and RUNX2 for fracture in patients with T2DM and OP. Results Compared with the non-OP
group,the OP group showed higher serum levels of SMURF1,OCN and B-CTX,and lower levels of RUNX2
and P I NP, with statistically significant differences (P<C0. 05). Pearson correlation analysis results revealed
that serum SMURF]1 level in patients with T2DM and OP was negatively correlated with RUNX2 and P [ NP
levels (P<C0. 05) and positively correlated with OCN and B-CTX levels (P<C0. 05) ;serum RUNX2 level was
negatively correlated with OCN and B-CTX levels (P<C0. 05) and positively correlated with P T NP level (P<C
0.05). Follow-up results showed that the fracture incidence in patients with T2DM and OP was 29.41% (60/
204). Comparisons of HOMA-IR, serum calcium, 25-OH vitamin D, OCN, 3-CTX, P I NP, SMURF1 and
RUNX2 levels between the fracture group and the non-fracture group showed statistically significant differ-
ences (P<C0. 05). Multivariate Logistic regression analysis results showed that elevated levels of serum calci-
um,25-OH vitamin D and serum RUNX2 were independent protective factors for fracture in patients with
T2DM and OP (P <C0. 05),while elevated levels of serum B-CTX and SMURF1 were independent risk factors
for fracture in patients with T2DM and OP (P <C0. 05). ROC curve analysis results showed that the area under
the ROC curve (AUC) for predicting fracture risk was 0. 698 for OCN,0. 700 for B-CTX,0. 700 for P I NP,
0. 785 for SMURF1,0. 794 for RUNX2,0. 884 for SMURF1+RUNX2,and the AUC of the combined predic-
tion of serum SMURF1 and RUNX2 was larger than that of serum OCN,B-CTX,PINP,SMURF1,RUNX2 a-
lone (P<C0.05). Conclusion Patients with T2DM and OP exhibit elevated serum SMURF1 level and reduced
serum RUNX2 level. Both indicators are closely associated with bone metabolism indicators and the incidence
of fractures. Furthermore, the combined prediction of serum SMURF1 and RUNX2 demonstrates higher pre-
dictive efficacy for fractures in patients with T2DM and OP.
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OP 4 204 25.60+5.02 119.35422.52 13.13+2.11 0.70%£0. 25 22.94E7.49
JEOPH 102 18.3043.17 162.55428. 99 9.58+1.64 0.38+0.12 39.79410.54
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B-CTX 0.641 <0. 001 —0.673 <20. 001
PI NP —0.692 <0. 001 0.725 <0. 001
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HTA 60 14(23.33) 12.214:3.99 7.48+1.16 4.5520. 84 —2.89740. 28 2.1320. 14
Jeddrd 144 28(19. 44) 11.08+3.73 7.16+1.01 3.74740.92 —2.8340. 20 2.2640.15
X/ 7 0. 392 1.925 1.965 5. 936 —1. 403 —5. 465
P 0.531 0. 056 0.051 <<0. 001 0.164 <<0. 001
s 1fiL J§ PY 25 (mmol /L) 25-FRFHEEE D
A ! TC TG HDL-C LDL-C (nmol/L)
LEEi| 60 4.6540. 28 1.7140. 24 1.104+0. 27 3.25+0. 24 25.63+3.61
e 144 4.5540.35 1.63+0. 26 1. 11+0. 20 3.1940. 26 30. 004, 57
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P 0. 052 0. 065 0. 709 0.102 <<0. 001
215 n OCN(pg/L) B-CTX(pg/L) P I NP(pg/L) SMURF1(pg/mL) RUNX2(pg/mL)
A 60 14.2241.77 0.8320. 24 18.9946.57 29,2644, 15 103. 0924, 06
EFITH 144 12.6842.09 0. 650, 24 24,5947, 25 24,0844, 55 126.12+17. 99
X/t 7 5. 029 5.015 —5.163 7.597 —7.511
P <<0. 001 <<0. 001 <<0.001 <<0. 001 <<0. 001
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K= B SE Wald X* P OR OR 1y 95%CI
HOMA-IR 0. 695 0. 360 3.732 0.053 2. 003 0.990~4. 055
10455 —0.547 0.178 9.437 0. 002 0.579 0. 408~0. 820
25-FIYEEE D —0.292 0.072 16. 448 <0. 001 0. 747 0. 649~0. 860
B-CTX 0.075 0.028 6. 847 0. 009 1.077 1.019~1.139
SMURF1 0. 266 0. 060 19. 358 <<0. 001 1.305 1.159~1. 469
RUNX2 —0.058 0.015 15. 322 <<0. 001 0. 944 0.917~0.971
g8l 15. 665 5.362 8. 534 0.003 — —
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x5 mi#EF OCN,.B-CTX,P I NP,.SMURF1,RUNX2 3t T2DM &3 OP & X £ EHMHWHNUMNE

R AUC AUC #y 95%CI P S AT {E RGP FEFED ABRE
OCN 0.698 0.630~0.761 <20. 001 13.35 ‘ug/L 98. 30 29.90 0. 282
B-CTX 0.700 0.632~0.762 <<0. 001 0.78 pg/L 45.00 88. 20 0. 332
P NP 0. 700 0.633~0.762 <20. 001 21.01 pg/L 43. 30 84.70 0. 280
SMURF1 0. 785 0.693~0. 860 <20. 001 26.12 pg/mL 86.67 54,17 0.408
RUNX2 0.794 0.703~0. 868 <20. 001 111.54 pg/mL 80. 00 70. 83 0.508
SMURF1+RUNX2 0. 884 0. 805~0. 939 <<0. 001 — 76.67 88. 89 0. 656
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