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The causal relationship between basal metabolic rate and intervertebral disc degeneration:a mendelian ran-
domization study

ZHAO Yuyang, YANG Jingyan, WANG Chaoyi,MA She, HUANG Renjun, YU Dong

Beijing University of Chinese Medicine Third Affiliated Hospital , Beijing 100029 , China

ABSTRACT Objective: To explore the causal relationship between basal metabolic rate (BMR ) and intervertebral disc degeneration
(TVDD) . Methods ; The genome-wide association study( GWAS) datasets about BMR and TVDD were retrieved and extracted from the TEU
OpenGWAS project database and FINNGEN database, respectively. Furthermore, the eligible single nucleotide polymorphism ( SNP) loci
were screened from the BMR GWAS datasets as the instrumental variables,and the SNP loci matched with the instrumental variables were
selected from the IVDD GWAS datasets in the analysis tool R package. After that,a mendelian randomization( MR ) analysis was conducted
by using inverse variance weighted(IVW) , MR-Egger regression, simple mode( SM) , weighted median estimator( WME ) and weighted mode
(WM) ,and the sensitivity was examined via the MR-Egger intercept test, Cochran’ s Q test, and the leave-one-out (LOO ) test. Results
Ninety BMR SNP loci were included and served as the instrumental variables. The results of MR analysis showed an inverse causal relation-
ship between BMR and IVDD(IVW:OR =0. 69,95% CI(0. 59,0.80) ,P =0. 000; WME: OR =0. 69,95% CI(0. 58,0.81) ,P =0.000;
MR-Egger: OR =0.59,95% CI(0.42,0.84) ,P =0.004;WM:OR =0.59,95% CI(0.44,0. 81) ,P =0.001;SM:OR =0. 91,95% CI(0. 57,
1.47),P =0.710). The results of MR-Egger intercept test indicated that there was no horizontal pleiotropy in the MR analysis results( P =
0.358) . The results of heterogeneity test revealed that there was heterogeneity in SNP loci of BMR(P =0.000). A re-evaluation was per-
formed by employing a random-effects model of IVW ,and the results showcased that the BMR had an inverse causal relationship with IVDD
(P =0.000) ,suggesting the heterogeneity in SNP loci of BMR having no impact on the MR analysis results. Furthermore , the LOO test
showed that none of the single SNP loci had impact on the inverse causal relationship between BMR and IVDD , suggesting the results of MR
analysis were stable. Conclusion: BMR exhibits an inverse causal relationship with IVDD.
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