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Abstract: Objective A two-sample bidirectional Mendelian randomization (MR) analysis method was adopted
to explore the causal relationship between metabolic disorder and primary biliary cholangitis. Methods Datas-
ets on metabolic disorder and primary biliary cholangitis were sourced from the Genome-Wide Association
Study website. The causal association between the two was determined using the analysis results of the in-
verse variance weighted (IVW) method, MR-Egger regression, simple mode, weighted mode, weighted medi-
an, and maximum likelihood ratio methods. Cochran's Q test examined single nucleotide polymorphism (SNP)

heterogeneity, while the MR-Egger regression intercept analyzed SNP horizontal pleiotropy. The leave-one-
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out method was utilized for sensitivity analysis to ensure the result robustness. The Mendelian randomization
pleiotropy residual sum and outlier test detected outliers among the included SNP. Results This study ulti-
mately incorporated 8 SNP strongly associated with metabolic disorders and 39 SNP closely linked to primary
biliary cholangitis. In forward MR analysis, with metabolic disorders as the exposure, the IVW results were
statistically significant (OR=1.258, 95% CI: [1.016, 1.559], P<0.05), indicating an increased risk of primary
biliary cholangitis due to metabolic disorders. In the reverse MR analysis, when primary biliary cholangitis
was the exposure, the IVW results remained significant (OR=1.022, 95% CI: [1.003,1.041], P<0.05), suggest-
ing it elevated the risk of metabolic disorders. Cochran's Q test revealed no statistical heterogeneity in SNP
related to either condition (P>0.05). MR-Egger regression intercept analysis indicated no horizontal pleiot-
ropy among these SNP (P> 0.05). The leave-one-out method, by removing each SNP individually, showed
no significant changes in MR analysis results. Mendelian randomization pleiotropy residual sum and outlier
detected no outliers. Conclusion Metabolic disorders increase the risk of primary biliary cholangitis, and
primary biliary cholangitis also raises the risk of metabolic disorders. The two are causally related to each
other.
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