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[ Abstract] Objective To analyze the causal relationship between body mass index (BMI) and coronary heart
disease by Mendelian randomization (MR) methods. Methods In this study, BMI was the exposure factor and coronary heart
disease was the outcome. The samples were obtained by IEU OpenGWAS prodect, and the included samples were all from the
European population. The sample size of BMI data set was 461 460 cases, the number of single nucleotide polymorphism (SNP)
was 9 851 867; the sample size of coronary heart disease data set was 361 194 cases, the number of SNP was 13 295 130. SNP
highly related to BMI were selected from the BMI data set, and SNP related to BMI were selected from the coronary heart disease
data set, and their intersections were taken as instrumental variables. Five regression models including MR—Egger regression,
weighted median method (WME) , inverse variance weighting (IVW) , simple model and weighted model were used to analyze
the causal relationship between BMI and coronary heart disease. Results In this study, 458 SNP highly related to BMI and
460 SNP highly correlated with BMI were screened from the coronary heart disease dataset, and then 17 palindromic SNP with
intermediate alleles and 2 repetitively named SNP were deleted, and 441 SNP were finally included. The results of MR-Egger
regression, WME and IVW showed that elevated BMI was a risk factor for coronary heart disease (P < 0.01) . While the results of
the simple model and the weighted model showed that the elevated BMI was not a risk factor for coronary heart disease (P > 0.05) ,

but the results of the simple and weighted models showed that the beta values were in the same direction as those of the MR-Egger
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regression, WME, and IVW. The results of Cochran () test showed that there was statistical heterogeneity among SNP (()=598.844,

P <0.001) , so the IVW results were mainly concerned. The results of MR—Egger intercept method showed that the MR-Egger

intercept term was < 0.001 (P=0.083) , suggesting that there was no horizontal pleiotropy in this study. The resulis of the leave—

one—out analysis showed that after the SNP were removed one by one, the remaining SNP were still on the right side of the invalid

line, and their OR value and 95%CI did not change significantly, suggesting that the MR results of this study were more robust.

The results of funnel plot analysis showed that the distribution of all SNP was basically symmetrical, suggesting that when SNP was

used as an instrumental variable, the causal relationship inferred was less affected by potential factors. Conclusion Elevated

BMI is a risk factor for coronary heart disease, therefore, it is recommended to prevent coronary heart disease by controlling BMI.
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Table 1 Results of MR analysis

MR 157 SNPHHE (1) B SE OR (95%CI ) Pl
MR-Egger[il1] 441 0.008 0.004 1.008 (1.000, 1.015) 0.040
WME 441 0.011 0.002 1.011 (1.007, 1.015) <0.01
IVW 441 0.014 0.001 1.014 (1.011, 1.016) <0.01
ALY 441 0.004 0.007 1.004 (0.991, 1.018) 0.545
TS 441 0.005 0.004 1.005 (0.998, 1.010) 0.221
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Figure 1  Scatter plot of the relationship between BMI and coronary heart disease
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Figure 2 Funnel plot
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