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[ Abstract) Objective To explore the potential bidirectional causality between atrial
fibrillation (AF)/atrial flutter (AFL) and insomnia by two sample Mendelian randomization (MR).
Methods The summary data for AF/AFL and insomnia were obtained from the genome-wide

association study (GWAS) in IEU OpenGWAS project databases respectively. Significant and
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independent single nucleotide polymorphisms (SNPs) were extracted for MR analysis. Inverse-
variance weighted (IVW), weighted median (WM), MR-Egger, simple mode and weighted mode
were used to assess causality. In addition, the heterogeneity of IVW was examined by Cochran's
Q test, MR-Egger test was used to detect horizontal pleiotropy, the outliers were detected by MR-
PRESSO method to test gene pleiotropy and the leave-one-out sensitivity analysis was conducted
to ensure result robustness. Results With AF/AFL as exposure and insomnia as outcome, a
total of 47 SNPs were screened as instrumental variables, and IVW showed a positive causal
relationship between AF/AFL and insomnia[OR=1.103, 95%CI(1.008, 1.208), P<0.05]. The f
values were in the same direction of WM, MR-Egger, simple mode and weighted mode with that
of IVW. Sensitivity analysis shows that there was no heterogeneity in the results of Cochran's Q
test (P>0.05), and MR-Egger test (P>0.05) indicated that there was no horizontal pleiotropy. At
the same time, no outlier value was detected by MR-PRESSO method, and there was no gene
pleiotropy. No SNP was tested with leave-one-out method, indicating that the results were robust
and unbiased. When insomnia as exposure and AF/AFL as outcome, a total of 12 SNPs were
screened as instrumental variables, and IVW showed there was no causal relationship between
insomnia and AF/AFL[OR=0.989, 95%CI(0.951, 1.029), P>0.05]. Conclusion AF/AFL will

increase the risk of insomnia. In the management of insomnia patients, common arrhythmia

diseases such as AF and AFL should be actively prevented and treated.
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Figure 1. Flowchart of MR analysis of two samples
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Table 1. Brief information on GWAS data in this study
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Table 2. Some SNPs related to atrail fibrillation/atrial flutter and insomnia
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SNP EA/OA

e SEfH Pl Fli Bl SEfE Pl
rs11153652 T/C 01224 0.022 4.60x 107 29.858 0.009 0.071 0.904
rs10234589 T/C 0.080 0.014 1.87x 107 31.423 -0.002 0.039 0.959
110507248 /G 0.123 0.013 4.40x 107 84.393 0.071 0.036 0.049
rs10515522 C/T o 0.103 0.016 6.08 x 107" 42.873 0.074 0.050 0.135
110753933 GIT  -0.0801 0013 5.36x 107" 38.555 -0.045 0.035 0.202
rs112583508 AIG -01336  0.021 1.61x107™"° 40.862 -0.017 0.063 0.790
rs11264278 C/G 01602  0.013 1.77x 107 154.222 0.089 0.038 0.020
rs113819537 G/IC -00997 00134  841x10™ 55.358 0.062 0.037 0.088
rs114038875 T/C 03278  0.043 1.66 x 107 58.933 -0.046 0.132 0.729
rs115144919 T/C  -0.1848  0.031 3.82x 107 34.637 -0.146 0.093 0.115
rs150844214 T/G 05382 00179  1.19x10™"  904.027 0.032 0.044 0.467
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Table 3. Some SNPs related to insomnia and atrail fibrillation/atrial flutter

PRIBS RN S
SNP EA/OA
SEff P{E FE BIEL SEff Pl
1511077775 G/C ~0.207 0.039 839x 10° 28.647 0.007 0.012 0.561
15112685345 A/C 0.554 0.115 1.32x 107 23.386 0.009 0.034 0.782
15112713397 A/C 0.497 0.107 3.60 x 107 21.449 -0.015 0.034 0.659

E: EAL R FAAE; OA HMeF k|,

4 EEMRAHHISTHRERGI T EMNER
Table 4. Results of five Mendelian test methods for forward MR analysis

VAN IWIRES B SEfH OR{H (95%CI) P
IVW 0.098 0.046 1.103 (1.008, 1.208) 0.032
MR-Egger[il|H 0.004 0.089 1.004 (0.844, 1.194) 0.967
I GREE Y 0.057 0.075 1.059 (0.915, 1.226) 0.442
i BRAKITER 0.021 0.133 1.021 (0.786, 1.326) 0.876
I OANAEES 0.038 0.070 1.039 (0.905, 1.192) 0.592
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Figure 2. Scatter plot of forward MR analysis
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Figure 3. Density map of forward MR analysis
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Table 5. Results of five Mendelian test methods for reverse MR analysis

SN IWIRES BIE SEff OR{E (95%CI) PlE
VW -0.011 0.020 0.989 (0.951, 1.029) 0.591
MR-Egger/mlH 0.034 0.040 1.034 (0.955, 1.120) 0.424
G RE RS -0.004 0.028 0.996 (0.943, 1.052) 0.885
T BRLAETR -0.036 0.047 0.965 (0.880, 1.059) 0.468
TR -0.003 0.043 0.997 (0.917, 1.085) 0.950
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Figure 5. Funnel plot of MR analysis
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