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Abstract ; Objective To analyze the causal relationships between basal metabolic rate(BMR) and frailty index (FT) based on
bidirectional two — sample mendelian randomization( MR). Methods The data of BMR (n =454 874) and FI (n =175 226)
were extracted from the published genome — wide association studies (GWAS). By setting conditions with P <5 x107* as the
screening criterion, the linkage disequilibrium coefficient set to 0. 001 and the width of the linkage disequilibrium region of
10 000 kb, and single nucleotide polymorphisms ( SNP) were screened out as the final instrumental variables. Five methods
including MR — Egger regression, weighted median, Inverse variance weighted (IVW) | simple mode and weighted mode were
used for MR analysis, and IVW was used as the main analysis method, and 8 and 95% CI were used to demonstrate the causal
relationship between BMR and FI. MR - Egger intercept and MR — PRESSO analysis were used to test the pleiotropy, and the
heterogeneity was analyzed by Cochran Q test of MR — Egger. Leave — one — out test were performed to analyze the sensitivity.
Finally, reverse MR analysis was used to verify the robustness of the results. Results A total of 787 SNPs associated with
BMR and 9 SNPs associated with FI were screened. The MR analysis showed a causal relationship between BMR and FI
(Weighted median, 8=0. 105, 95% CI; 0. 063 -0. 146, P <0.001; IVW, 8=0.110, 95% CI; 0. 808 - 0. 140, P <0.001;
weighted mode, 8 =0.145, 95% CI. 0.047 - 0.244, P =0.004). The screened SNPs did not have horizontal pleiotropy
because the the MR — Egger intercept was 0.000 2 (P =0.374), Therefore, the MR was an effective method for causal
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inference in this study. The Cochran Q - test results showed @ =137.053, P =0. 188, indicating no heterogeneity among the

SNPs included in the MR analysis. And no outlier SNPs were found by MR — PRESSO analysis. The sensitivity analysis based

on the leave — one — out method showed that the individual SNP did not affect the robustness of the MR analysis results. No

causal relationship between FI and BMR was found in the reverse MR analysis( P >0.05). Conclusion Genetically predicted

high BMR level is significantly associated with elevated FI, and there is no association in reverse direction, which may provide

fresh ideas for proposing feasible interventions to manage frailty.
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Table 1 Information on SNPs associated with BMR

SNP Chr EA 0A Beta Eaf S, F {4 P14

1s10905688 10 G A -0.010 0. 902 0. 0022 19. 525 4.96 x10°
12519609 7 A C 0. 006 0. 446 0.0013 19. 539 4.93 x10°
12286352 19 A G -0.006 0.2775 0. 0015 19. 634 4.69 x10°
1524556 18 G A -0.008 0. 855 0.0019 19. 647 4.66 x10°
13748376 15 T C 0. 007 0. 269 0.0015 19. 673 4.59 x10°
12744956 6 C T 0. 040 0.139 0.0019 462. 813 5.86 x10 1%
15724016 3 G A 0.031 0. 443 0.0013 542. 068 3.34x10 7120
15143384 20 G A 0. 034 0. 404 0.0013 661. 112 4.27 x 10146
rs6567160 18 C T 0. 046 0.233 0.0016 879. 507 1.40 x10 '3
1s56094641 16 G A 0.041 0. 405 0.0013 935.588 8.99 x 10 2%
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Table 2 Information on SNPs associated with FI

SNP Chr EA 0A Beta Eaf S, P P Y

1s56299474 8 A C 0. 024 0.173 0. 0044 30. 000 3.94 %1078
rs10891490 11 C T -0.019 0.592 0. 0034 30. 574 2.00x10 %
rs1363103 C T -0.019 0. 380 0. 0034 31.558 2.23x10°8
rs4952693 T C -0.019 0.373 0. 0034 32.557 1.47 x10 78
rs8089807 18 T C -0.025 0. 187 0. 0043 33.263 6.50 x10 ~°
rs4146140 10 T C -0.020 0. 381 0. 0034 33.913 6.83 x107°
rs12739243 1 C T -0.024 0.221 0. 0040 36. 602 1.28 x10~°
rs82334 4 C A -0.022 0.318 0. 0035 40. 595 3.13x10°1°
rs374943348 6 A T 0. 027 0. 361 0. 0039 49.359 3.23 x10 12
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Fig. 1  Forest plot of MR analysis results of the association
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Fig.2 Scatter plot of the association between BMR and FI
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