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Causal association between meningioma and asthma: a two-sample bidirectional

Mendelian randomization study

LIU Liyan', CHANG Zheng', SUN Chuanduo', WANG Lingling', KONG Xianghui*, YU Kefu*(1. Central Medical Branch of PLA
General Hospital, Beijing 100088, China; 2. Jingmen Central Hospital affiliated to Jingchu University of Technology, Jingmen
448000, China; 3. Department of Pharmacy, Beijing Tiantan Hospital, Capital Medical University, Beijing 100070, China)

[Abstract] Objective To systematically evaluate the causal association between meningioma and asthma using a two-
sample bidirectional Mendelian randomization (MR) approach. Methods Genome-wide association study (GWAS) data were
used to select single nucleotide polymorphisms (SNPs) associated with meningioma and asthma as instrumental variables,
respectively. The inverse variance weighted (IVW) method was applied as the primary analytical approach. Causal effects were
quantified using odds ratios (OR) and 95% confidence intervals (95%CI). Heterogeneity among instrumental variables was
assessed by Cochran's Q test, horizontal pleiotropy was examined using the MR-Egger regression intercept test, and sensitivity
analyses were performed using leave-one-out validation. A funnel plot was used to visually evaluate the symmetry of effect
estimates across SNPs. Results IVW analysis indicated a positive causal effect of meningioma on the risk of asthma (OR =
1.15,95%CI:1.10-1.20, P<0.05). Heterogeneity tests showed no significant heterogeneity among the selected SNPs (IVW Q-test P =
0.34; MR-Egger Q-test P = 0.82). The MR-Egger intercept test revealed no horizontal pleiotropy (P>0.05). Leave-one-out
sensitivity analysis suggested that no single SNP substantially influenced the overall estimate, and the funnel plot showed symmetric
distribution of SNP effects, supporting robust and reliable results. Reverse-direction MR found no statistically significant causal
effect of asthma on meningioma risk (OR= 0.93, 95%CI: 0.80-1.09, P=0.36). Conclusion This two-sample bidirectional MR
study provides evidence that meningioma may be an independent causal risk factor for an increased risk of asthma, whereas asthma
shows no significant causal effect on meningioma risk, thus not supporting the existence of a reverse causal relationship.

[Key words ] meningioma; asthma; Mendelian randomization; genome-wide association study; instrumental variable
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