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[Abstract] Objective To explore the bidirectional causal relationship between asthma and
endocrine diseases and make a mediation analysis through Mendelian randomization (MR). Methods An
MR analysis was performed on the statistical data from the published genome-wide association study (GWAS),
and inverse variance weighting (IVW) was mainly used to study the relationship between asthma and endocrine
diseases. To ensure the stability of the results, a series of sensitivity analyses were also performed. Mediated
MR analysis was carried out with a two-step procedure, and multivariate MR analysis was employed to
eliminate the interaction between endocrine diseases. Results Positive univariate MR results suggested that

type 1 diabetes and autoimmune hyperthyroidism may be risk factors for asthma (OR=1. 02, 95%CI: 1. 01~
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1. 04, P=0.001; OR=1. 05, 95%CI: 1. 02~1. 08, P=0. 001). Inverse univariate MR results suggested asthma
as a possible risk factor for autoimmune hyperthyroidism (OR=1.36, 95%CI: 1.07~1.73, P=0.011).
Multivariable MR analysis identified type 1 diabetes as the only positive predictor of asthma risk (OR=1. 03,
95%CI: 1.01~1.04; P=0.002). Based on mediation MR analysis, C-reactive protein (CRP) played a
mediating role in the causal association between type 1 diabetes and asthma. Conclusion This study

suggests that type 1 diabetes may be a risk factor for asthma. Additionally, asthma may be a risk factor for

autoimmune hyperthyroidism. CRP may mediate the causal relationship between type 1 diabetes and asthma.
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Table 1 Data summary

Disease GWAS ID Case/Control Number of SNPs
Type ldiabetes finn-b-T1D_STRICT 2542/182 573 16 380 230
Type 2 diabetes finn-b-E4_DM2 32469/183 185 16 380 440
Autoimmune hyperthyroidism finn-b-AUTOIMMUNE_HYPERTHYROIDISM 962/172 976 16 380 189
Autoimmune hypothyroidism finn-b-E4_HYTHY_AI_STRICT 22 997/175 475 16 380 353
Asthma ebi-a-GCST90014325 56 167/352 255 34 551291

GWAS: Genome-wide association study; SNPs: Single nucleotide polymorphisms
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Table 2 Summary of instrumental variable intensity of each exposure factor

Exposure nSNP Total variance explained (%) Mean F-statistic Minimum F-statistic
Type 1 diabetes 37 3.832 192.48 31. 00
Type 2 diabetes 73 2.025 59. 85 29.79
Autoimmune hyperthyroidism 10 0. 307 53.37 30.90
Autoimmune hypothyroidism 77 2.783 71.79 29.94
Asthma 105 1. 643 63.92 29.79

SNP: Single nucleotide polymorphism
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T1D: Type 1 diabetes; T2D: Type 2 diabetes; SNP: Single nucleotide polymorphism; MR : Mendelian randomization
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Figure 1 Results of forward univariate analysis
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Table 3 Results of multivariate MR analysis

Exposure Outcome nSNP P. val OR 95%CI VIF

Type 1 diabetes 7 0. 002 1.03 1.01~1.04 1. 10

Type 2 diabetes 50 0. 460 0.99 0.95~1.03 1. 04
Asthma

Autoimmune hyperthyroidism 4 0.772 1.01 0.97~1.04 1.12

Autoimmune hypothyroidism 41 0. 893 1.00 0.96~1.05 1.11

SNP: Single nucleotide polymorphism; MR : Mendelian randomization; VIF: Variance inflation factor
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A~D: Scatter plots of MR analysis from Type 1 diabetes (A), Type 2 diabetes (B), autoimmune hyperthyroidism (C), and

autoimmune hypothyroidism (D) to asthma. Fach point in the graph represents a single nucleotide polymorphism (SNP) as an

instrumental variable. The abscissa represents the genetic effect value (odds ratio, OR) of SNP on exposure (ie, 4 endocrine

diseases) ; The ordinate represents the genetic effect value (OR) of SNP on outcome (asthma). The slope of the fitted line

represents the direction of the causal effect. A straight line from lower left to upper right indicates that the exposure has a

positive causal effect on the outcome. MR : Mendelian randomization
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Figure 2 Scatter plot of MR analysis from 4 endocrine diseases and asthma
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Figure 3 Leave-one-out analysis of MR analysis from 4 endocrine diseases and asthma
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