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Abstract; Objective

rs3792269 and SLC47A2 rs12943590 gene polymorphisms and the
efficacy of metformin in type 2 diabetes mellitus ( T2DM ) patients

To investigate the association between CAPN10

receiving metformin monotherapy in Xinjiang, providing references for
Methods A total of 450
T2DM patients who had been regularly taking metformin monotherapy

individualized drug therapy in local patients.

for =3 months from July 2024 to July 2025 in a tertiary hospital in
Xinjiang were selected. Clinical data were collected and target locus
genotypes were detected. Using glycated hemoglobin ( HbAlc% ) as the
efficacy indicator, patients were divided into wild — type homozygous and
mutant genotype groups. Propensity score matching (PSM) was employed
to analyze the association between gene polymorphisms and efficacy,
followed by post hoc power analysis. Results  The PSM analysis
revealed that the CAPN10 rs3792269 A > G variant was an independent
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protective factor for good glycemic control ( PSM — adjusted OR =0.478, 95% CI 0.266 —0.862, P <0.05). In
contrast, the SLC47A2 rs12943590 polymorphism showed no significant association with treatment efficacy. For the
CAPNI10 rs3792269 locus, the absolute difference in glycemic control rates between the two groups was 17. 3% , with
For the SLC47A2 rs12943590 locus,
This study clarifies that the CAPN10

1s3792269 A > G variant is significantly associated with improved efficacy of metformin in the Xinjiang population of

OR =2. 10 and statistical power of approximately 90% . the absolute difference

was 2. 5% , with OR =0.91 and statistical power of only 7% . Conclusion
China, while the SL.C47A2 rs12943590 locus shows no association in this sample. The influence of genetic factors on
metformin efficacy exhibits population heterogeneity. The sample size in this study provids sufficient power for detecting

moderate to large effects, which may serve as a reference for individualized medication and blood glucose management

in local patients.
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Table 1 Univariate analysis results of gene polymorphism and glycemic control levels in two patient groups

Gene SNP Model Genotype Control(n =256) uncontrolled(n =194) X I3 MAF P*
CAPN10 1s3792269 Additive AA 187(53.1) 165(46.9) 14.7% 0. 598
AG 63(70.0) 27(30.0) 9.411 0. 009 =
GG 6(75.0) 2(25.0)
Dominant AA 187(53.1) 165(46.9) 8.810 0. 003 =
AG + GG 69(70.4) 29(29.6)
Recessive AA + GG 250(56.6) 192(43.4) 0.510 0. 475
GG 6(75.0) 2(25.0)
SLC47A2 rs12943590 Additive GG 89(58.6) 63(41.4) 42.2% 0.115
GA 118(54.6) 98(45.4) 0. 896 0. 639
AA 49(59.8) 33(40.2)
Dominant GG 89(58.6) 63(41.4) 0.259 0.611
GA + AA 167(56.0) 131(44.0)
Recessive GG + GA 208(56.4) 161(43.6) 0.415 0.520
AA 49(59.8) 33(40.2)

Note ;: Additive model ; Assumes the effect is proportional to the number of risk alleles present; Dominant model: Assumes the maximum effect is observed when
at least one risk allele is present; Recessive model: Assumes the effect is only observed when both alleles are risk alleles; MAF; Minor Allele Frequency;P* .

Hardy — Weinbery P value. * P <0. 05

K2 MBHERKCE19 2 R 2R 7 A4S

Table 2 Results of multifactorial logistic regression analysis of glycemic control level

Variable B SE Wald P OR 95% C1

Diet_Control ( reference control ) 1.182 0.291 16. 44 <0.0001 * 3.260 (1.841,5.771)
Gender ( reference female) 0.390 0.276 1. 998 0. 157 1.477 (0. 860,2.535)
BMI 0.123 0.031 16. 10 <0.0001 * 1.130 (1.065,1.200)
Age( year) -0. 005 0.012 0. 136 0.712 0. 995 (0.972,1.020)
Family history ( reference No) 0. 358 0.273 1.720 0. 190 1.431 (0.838,2.445)
History of smoking( reference No) 0.097 0.283 0.118 0.732 1.102 (0.633,1.197)
Hypertension ( reference No) -0.432 0. 300 2.070 0. 150 0. 649 (0.360,1.170)
Hyperlipidemia( reference No) 0.314 0.259 1.472 0.225 1.369 (0.824,2.275)
Diabetes complications ( reference No) 0. 529 0.252 4.398 0.036 " 1. 697 (1.035,2.782)
Antiplatelet therapy ( reference No) 0. 067 0.307 0.047 0. 828 1. 069 (0.586,1.950)
Calcium channel blockers( reference No) -0.074 0.272 0.075 0.784 0.928 (0.545,1.582)
Statin therapy ( reference No) -0.339 0.284 1.429 0.232 0.712 (0.409,1.242)
Beta — blockers ( reference No) -0.629 0.285 4. 867 0.027* 0. 533 (0.305,0.932)
ARBs( reference No) -0.163 0. 267 0.372 0. 542 0. 849 (0.503,1.435)
Antipsychotic medication ( reference No) -1.115 0. 694 2.583 0. 108 0.328 (0.084,1.277)
Exercise frequency ( reference High) 0.552 0.270 4.171 0.041* 1.737 (1.023,2.952)
Blood glucose monitoring frequency ( reference High) 0.509 0.240 4. 479 0.034* 1. 664 (1.038,2.665)
1rs3792269 ( reference Wild — Type) -0.744 0.283 0. 349 0.009 * 0. 475 (0.273,0.827)
1512943590 ( reference Wild — Type) 0. 138 0.234 0. 349 0. 555 1. 148 (0.726,1.815)

Note: * P <0.05
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Table 3 Comparison of data balance before and after inverse probability of propensity score

Before PSM
Variable

After PSM

AA(n=352) AG+GG(n=98)

P SMD AA(n=182) AG +GG(n=98) P SMD

BMI( Median (IQR)) 25.84(23.06 -28.62)

Sex = female 132(37.5) 51(52.0)
Male 220(62.5) 47(48.0)
Diabetes complications =0 257(73.0) 74(75.5)
1 95(27.0) 24(24.5)
Beta — blockers =0 272(77.3) 73(74.5)
1 80(22.7) 25(25.5)
Blood glucose monitoring =0 108(30.7) 39(39.8)
1 244(69.3) 59(60.2)
Diet_Control =0 285(81.0) 80(81.6)
1 67(19.0) 18(18.4)
Exercise =0 269(76.4) 87(88.8)
1 83(23.6) 11(11.2)

26.77(23.57-29.97) 0.445 0.539 26.02(23.18 -28.86)

26.00(23.46 -28.54) 0.727 0.049

0.013 0.296 87(47.8) 51(52.0) 0.581 0.085
95(52.2) 47(48.0)

0.714 0.057 145(79.7) 74(75.5) 0.514 0.100

0.714 0.057 145(79.7) 74(75.5)

0.659 0. 065 142(78.0) 73(74.5) 0.604 0.083

0.659 0.065 40(22.0) 25(25.5)

0.114 0.192 79(43.4) 39(39.8) 0.648 0.073

0.114 0.192 103(56. 6) 59(60.2)

0.997 0.017 149(81.9) 80(81.6) 1.000 0.006

0.997 0.017 33(18.1) 18(18.4)

0.012 0.330 162(89.0) 87(88.8) 1.000 0.007
20(11.0) 11(11.2)

Note ; SMD ; Standardized mean difference ; Hypertension, Hyperlipidemia, diabetes complications ( No comorbidity = 0; Comorbidity = 1) ; antiplatelet therapy,

calcium channel blockers, statin therapy, beta — blockers, ARBs, antipsychotic medications ( Not combined =0; Combined = 1) ; Diet_Control ( Strictly adhering

to the doctors dietary plan/Generally following the doctors dietary recommendations but occasionally consuming unhealthy foods =0; Not adhering well to the

doctors dietary recommendations, consuming large amounts of high — sugar, high — fat foods/Completely disregarding the doctors dietary recommendations, con-

suming large amounts of high — sugar, high — fat foods =1) ; Exercise ( Engage in appropriate exercise daily/Participate in some physical activities most of the

time/ Participate in some physical activities occasionally =0; Rarely participate in some physical activities/Do not participate in any physical activities at all =

1) ;Blood Glucose Monitoring( =1 monitoring session per day =0; <1 monitoring session per day =1)

R4 OREHNRAHERT ,CAPNIO 153792269 k[R5 = FIXUI T R0 18] B 51K 3 4h

Table 4 The association analysis results between the CAPN10 1s3792269 genotype and metformin efficacy without adjusting for confoun-

ding factors

Before PSM logistic regression

After PSM logistic regression

rs3792269

OR(95% CI) Std z value P OR(95% CI) Std z value P
AA 1.0(ref. ) 1.0(ref. )
AG + GG 0.538(0.318,0.910) 0. 246 -3.018 0.002 " * 0.531(0.304,0.929) 0. 285 -2.218 0.027*

Note: No adjustment for other confounding variables. * P <0. 05
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Table 5 The association analysis results between CAPN10 153792269 genotype and metformin efficacy after adjusting for all confounding

factors
Before PSM logistic regression After PSM logistic regression
Variable
OR(95% CI) Std z value P OR(95% CI) Std z value P
153792269 ( AA) 1.0(ref. ) 1.0(ref. )
AG + GG 0.488(0.283,0.824) 0.272 -2.636 0.008** 0.478 (0.266, 0.862) 0.300 -—2.455 0.014"
BMI 1.121(1.062,1.187) 0.028 4.029 <0.0001 " ** 1.112 (1.037, 1.195) 0.036 2.952  0.003"*
Sex = female 1. 0(ref. ) 1. 0(ref. )
Male 1.726(1.129,2.654) 0.218 2.507 0.012* 2.142 (1.244,3.742)  0.280 2.717  0.006 " *
Diabetes complications =0 1. 0(ref. ) 1.0(ref. )
1 1.956(1.230,3.124) 0.237 2.827 0.005"" 2.438 (1.272, 4.717)  0.333 2.676  0.007 " *
Beta — blockers =0 1.0(ref. ) 1.0(ref. )
1 0.397(0.234,0.660) 0.264 -3.500 <0.001** 0.313 (0.150, 0.618) 0.359 -3.234  0.001**
Blood glucose monitoring =0 1.0(ref. ) 1.0(ref. )
1 1.556(0.994,2.452) 0.230 1.924  0.054 1.633 (0.940, 2.868)  0.284 1.727  0.084
Diet_Control =0 1.0(ref. ) 1.0(ref. )
1 3.152(1.843,5.497) 0.278 4.130 <0.001** 3.146 (1.557, 6.513)  0.363 3.155  0.002" "
Exercise =0 1.0(ref. ) 1.0(ref. )
1 1.887(1.230,3.124) 0.262 2.421 0.015° 2.397 (1.015, 5.782)  0.441 1.984  0.047"
Note: Adjust for all confounding variables. * P <0.05. **P<0.01, *** P <0.001
variable OR (95% CI) P *Hﬁéo
ABFTEEIL Z N Logistic [alIH 73 Hr & B, 151 |
BMI, [ FA5 31> LA S 45 5 50 15 FH 25 1% Bl 1 5 1M
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