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Two—sample Mendelian randomized analysis of the correlation between

age-related hearing loss and Alzheimer’s disease
WU Su-su”, HU Fang—xiao, HUANG Qiao—yi, CHANG Jia—huan, LIU Nan-yang, CAO Yu, PEI Hui, LI Hao

“Graduate School of Beijing University of Chinese Medicine, Beijing 100029, China
Abstract: Objective To explore the causal relationship between age-related hearing loss and Alzheimer’s disease through
two—sample Mendelian randomized analysis. Methods Inverse variance weighted, MR —Egger regression, weighted median,
simple model, and weighted model were used to evaluate the relationship between age-related hearing loss and the risk of
Alzheimer’s disease. Sensitivity analysis (pleiotropy, heterogeneity, and leave—one—out test) was used to evaluate the robust-
ness of the results. Results Statistical results showed that there was no causal association between age-related hearing loss
and Alzheimer’s disease (inverse variance weighting method: OR=1.0526, 95%CI: 0.7155-1.5485; MR—-Egger: OR=1.1347,
95%CI: 0.2123-6.0660; weighted median method: OR=0.8908, 95%CI: 0.5281-1.5025; simple model method: OR=0.7157,
95% CI: 0.2505-2.0445; weighted model method: OR=0.7470, 95% CI: 0.3153-1.7698). These results were consistent with
that of Alzheimer’s disease proxy cases (inverse variance weighting method: OR=0.9560, 95%CI: 0.9008-1.0146; MR-Egger:
OR=0.9887, 95%CI: 0.7729-1.2647; weighted median method: OR=0.9487, 95%CI: 0.8752-1.0283; simple model method:
OR =0.9597, 95% CI: 0.8147-1.1305; Weighted model method: OR =0.9632, 95% CI: 0.8298 -1.1179). Sensitivity analysis
showed that there was no significant heterogeneity or pleiotropy, indicating that the results were robust. Conclusion There is
no evidence that age-related hearing loss is associated with an increased risk of Alzheimer’s disease.
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Table 1 SNPs strongly associated with both ARHL and AD

SNP A oA Pl SNP-ARHL SNP-AD

B 3 PAE B $3 PE
rs10901863 T C 69.70 -0.021 0.003 6.91x 107" 0.003 0.019 0.875
rs1126809 A G 61.29 -0.019 0.002 494 % 10" 0.011 0.016 0.512
rs117583072 A G 32.01 -0.054 0.010 1.54 x 10 0.070 0.101 0.489
rs118176061 C T 30.17 -0.032 0.006 3.96 x 10°* 0.012 0.071 0.868
rs11881070 T C 34.70 0.015 0.003 3.85%10” -0.015 0.017 0.401
rs12938775 A G 33.25 0.013 0.002 8.10x 10? -0.004 0.015 0.773
rs13148153 T C 33.45 -0.020 0.003 7.30x 10 -0.024 0.021 0.264
rs13204736 A G 53.36 -0.017 0.002 2.78 x 1077 0.002 0.016 0.897
rs13277721 A G 39.04 -0.014 0.002 4.16 x 107 -0.007 0.015 0.648
rs132929 A G 4225 -0.015 0.002 8.04 x 10™ 0.003 0.015 0.844
rs1566129 C T 42.48 0.015 0.002 7.15x 10" -0.001 0.014 0.969
rs2941580 A G 32.02 0.013 0.002 1.53x 10* -0.008 0.014 0.593
rs34929759 C T 96.21 -0.022 0.002 1.04 x 102 -0.011 0.014 0.428
rs36062310 A G 64.88 —-0.045 0.005 7.94 x 107 -0.027 0.044 0.551
rs3915060 T C 33.89 0.015 0.003 5.84x 107 0.011 0.016 0.477
rs4611552 C T 31.58 -0.015 0.003 1.92x 10* 0.012 0.017 0.490
rs4732339 A G 31.07 -0.013 0.002 248 x10°* 0.007 0.015 0.653
1s55635402 G A 45.49 0.019 0.003 1.53 x 10™" 0.024 0.018 0.185
rs6443802 A C 48.74 0.017 0.002 293 x 10" -0.010 0.015 0.530
rs6902016 T C 50.76 -0.016 0.002 1.04 x 1072 0.006 0.014 0.685
rs6968827 G A 33.41 -0.015 0.003 747 x 107 -0.006 0.017 0.741
rs741475 T C 33.35 0.013 0.002 7.72 %107 0.012 0.014 0.398
rs74544416 G A 31.26 -0.025 0.004 225%x10° 0.039 0.029 0.177
rs7525101 T C 40.90 -0.015 0.002 1.61 x10™ -0.002 0.015 0.912
rs78417468 A G 32.28 0.015 0.003 1.33x10* 0.027 0.017 0.112
rs835259 G T 30.26 0.012 0.002 378 x 10 0.005 0.014 0.724
rs9493627 A G 37.85 -0.015 0.002 7.66 x 107 0.006 0.015 0.702
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Table 2 SNPs strongly associated with both ARHL and AD (proxy AD)

SNP i oA i SNP-ARHL SNP-AD

B S3 P1{H B S3 P
rs10901863 T C 69.70 -0.021 0.003 6.91x 107" 0.005 0.006 0.378
rs1126809 A G 61.29 -0.019 0.002 494 % 10" 0.001 0.003 0.669
rs117583072 A G 32.01 -0.054 0.010 1.54 x 10 0.003 0.011 0.795
rs11881070 T C 34.70 0.015 0.003 3.85x 107 -0.003 0.002 0.230
rs12938775 A G 33.25 0.013 0.002 8.10 x 107 0.000 0.002 0.869
rs13148153 T C 33.45 -0.019 0.003 7.30 x 107 0.002 0.003 0.572
rs13277721 A G 39.04 -0.014 0.002 4.16 x 107 0.001 0.002 0.801
rs132929 A G 42.25 -0.015 0.002 8.04 x 10™ -0.004 0.002 0.054
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(2:3%)
NP it . P SNP-ARHL SNP-AD

B s3 PiE B S; P1E
rs1566129 C 42.48 0.015 0.002 7.15x 10" -0.001 0.002 0.675
rs2941580 A 32.02 0.013 0.002 1.53x 10 0.001 0.002 0.637
rs34929759 C T 96.21 -0.022 0.002 1.04 x 102 -0.002 0.002 0.325
rs36062310 A G 64.88 -0.045 0.006 7.94 x 107 0.000 0.006 0.974
rs3915060 T C 33.89 0.015 0.003 5.84x 107 0.001 0.002 0.721
rs4611552 C T 31.58 -0.015 0.003 1.92x 10 -0.002 0.003 0.549
rs4732339 A G 31.07 -0.013 0.002 248 x10* 0.001 0.002 0.570
rs55635402 G A 45.49 0.019 0.003 1.53 x 10™ 0.000 0.003 0.955
56443802 A C 48.74 0.017 0.002 2.93 x 1077 -0.001 0.002 0.703
rs67307131 C T 51.44 -0.017 0.002 7.40 x 1078 0.001 0.002 0.602
rs6902016 T C 50.76 -0.016 0.002 1.04 x 1072 0.003 0.002 0.137
rs6968827 G A 33.41 -0.015 0.003 7.47 x 107 0.004 0.003 0.155
rs741475 T C 33.35 0.013 0.002 7.72 %107 0.000 0.002 0.971
rs74544416 G A 31.26 -0.025 0.004 225% 10 0.005 0.004 0.266
157525101 T C 40.90 -0.015 0.002 1.61x 107 -0.001 0.002 0.685
rs78417468 A G 32.28 0.015 0.003 1.33x10°* -0.003 0.003 0.316
835259 G T 30.26 0.012 0.002 378 x 10* -0.002 0.002 0.284
rs9493627 A G 37.85 -0.015 0.002 7.66 x 107 0.004 0.002 0.093
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