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Mendelian Randomization Analysis on the Causal Relationship between
Serum Metabolomics Levels and the Risk of Cough Variant Asthma

Z0U Xue, LIU Bo, ZHANG Tingting, MAN Yijuan, ZHANG Baoxin (Department of Respiratory Medicine, Cang—
Zhou Hospital of Integrated Traditional Chinese and Western Medicine in Hebei, Hebei Cangzhou 061000, China)

I

Abstract: Objective To analyze the causal relationship between serum metabolomics levels and the risk of developing cough vari-
ant asthma (CVA) using Mendelian Randomization (MR), thereby providing a basis for assessing an individual’s risk of developing
CVA. Methods Using serum metabolites as exposure factors and CVA as the outcome indicator, a genome-wide association study
(GWAS) was used to evaluate 1 400 metabolites and metabolite ratios. MR was applied to predict the causal relationship between
serum metabolomic levels and CVA onset risk. MR-Egger regression was used for heterogeneity, horizontal pleiotropy, and sensitiv-
ity analyses. Metabolic pathway analysis was conducted for serum metabolites that may have a causal relationship with CVA onset
risk. Results MR analysis identified 78 serum metabolites and ratios that may have a causal relationship with CVA, and all genetic
instrumental variables had />10, among which <y -glutamyl-citrulline remained statistically significant causal effect on CVA after
Bonferroni correction (P<3.57 x 10™%). MR-Egger regression analysis showed that -y -glutamyl-citrulline had no heterogeneity or
horizontal pleiotropy. Metabolic pathway analysis revealed that the carboxylic acid synthesis process, organic acid synthesis process,
carboxylic acid metabolism process, amide metabolism process, and amino acid metabolism process may be metabolic pathways in-
fluencing CVA (all P<0.10). Conclusions A causal relationship exists between certain serum metabolites and the risk of CVA, with
elevated <y -glutamyl-citrulline potentially reducing the risk of CVA. Carboxylic acid synthesis, organic acid synthesis, carboxylic
acid metabolism, amide metabolism, and amino acid metabolism may be metabolic pathways influencing the onset of CVA.

Keywords: metabolomics; cough variant asthma; Mendelian randomization
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