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[ Abstract] Objective To explore the causal relationship between trimethylamine N-oxide (TMAO) and pulmonary
arterial hypertension (PAH) by two—sample Mendelian randomization analysis. Methods The TMAO dataset was obtained from a
genome—wide association study (GWAS) , which included summary data of human metabolome from 2, 076 European participants
in the Framingham Heart Study. The PAH dataset was obtained from the Finnish database, which included 16, 380, 163
single nucleotide polymorphism (SNP) loci information from 162, 962 European participants. The instrumental variables were
screened, and the relationship between TMAO and PAH was evaluated by inverse variance weighting (IVW) . Secondly, the results
of IVW analysis were supplemented by MR-Egger regression, maximum likelihood ratio (ML) , weighted median (WM) , MR
pleiotropy residual sum and outlier (MR-PRESSO) and MR-robust adjusted profile score (MR-RAPS) . MR-PRESSO was used to
detect abnormal values, and the effect of single SNP on IVW analysis results was analyzed by leave—one—out sensitivity analysis.
The intercept of MR—Egger method was used to indicate whether there was horizontal pleiotropy. Cochran’s Q test was used to
analyze the heterogeneity of instrumental variables. Funnel plot was used to analyze the potential bias of the research results.
Results A total of 9 instrumental variables closely related to TMAO were screened out in this study. The IVW analysis results
showed that TMAO may increase the risk of PAH [OR=1.777, 95%CI (1.002, 3.149) , P=0.048] . This relationship was confirmed
in MLL [OR=1.806, 95%CI (1.004, 3.251) , P=0.049] , MR-PRESSO [OR=2.063, 95%CI (1.165, 3.652) , P=0.037] and MR-RAPS
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[OR=2.063, 95%CI (2.054, 2.259) , P=0.015] , but not in MR-Egger regression [OR=1.394, 95%CI (0.302, 6.422) , P=0.685] and
WM [OR=1.919, 95%CI (0.859, 4.288) , P=0.112] . The results of leave—one—out sensitivity analysis showed that there was no
significant change in IVW analysis results after deleting a single SNP one by one. The results of the intercept analysis of the MR-

Egger method showed that there was no level of pleiotropy in this study (P=0.369) . Cochran’s () test results showed that there was

no heterogeneity in the instrumental variables (P=0.586) . The results of funnel plot analysis showed that all instrumental variables

were asymmetrically distributed, indicating that there may be potential bias in the results of this study. Conclusion TMAO may

increase the risk of PAH and there may be a causal relationship between TMAO and PAH.
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