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[ Abstract] Objective To explore the causal relationship between heart failure (HF) and anxiety disorders by two—
sample Mendelian randomization (TSMR) analysis method. Methods The genome—wide association study (GWAS) data of HF
was obtained from the FinnGen database, its sample size was 218 208, and the number of single nucleotide polymorphisms (SNP)
was 16 380 447. The GWAS data of anxiety disorder was from the GWAS Catalog database, its sample size was 502 474 and the
number of SNP was 7 749 106. SNP highly associated with HF were screened as instrumental variables. In this study, inverse
variance weighting (IVW) was used to analyze the causal relationship between HF and anxiety disorders, and MR-Egger regression
and weighted median (WM) were used to supplement the results of IVW. Cochrans () test was used to determine the statistical
heterogeneity among SNPs. The intercept term of MR-Egger regression was used to evaluate whether there was horizontal
pleiotropy in SNP. The effect of single SNP on IVW results was evaluated by leave—one—out method. Results A total of 39 SNPs
highly associated with HF were screened in this study. After excluding 10 SNPs those did not match the GWAS data of anxiety
disorder, 29 SNPs highly associated with HF were finally included. The results of [VW analysis showed that HF increased the risk
of anxiety disorders [OR=1.004, 95%CI (1.001-1.007) , P=0.013] . Although the results of MR-Egger regression and WM analysis
showed that HF did not increase the risk of anxiety disorders (P > 0.05) , their B values were consistent with the B value of [IVW.
Cochran’s Q test showed that there was no statistical heterogeneity among SNPs highly associated with HF (0=33.012, P=0.235) .
The intercept term of MR—-Egger regression analysis showed that there was no horizontal pleiotropy in SNPs highly correlated with
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HF (P=0.524) . The results of leave—one—out analysis showed that after excluding a single SNP, the results of IVW analysis did not

change significantly. Conclusion HF can increases the risk of anxiety disorders.
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Table 1 GWAS data characterization of HF and anxiety disorders

Fy A E e WEFERT 4 FeAE (f]) SNP#E: (4>) GWAS-ID
HF FinnGenZ# )4 N 218 208 16 380 447 finn-b-19_HEARTFAIL_ALLCAUSE
fETEE GWAS Catalogiift 72 PN 502 474 7749 106 ebi—a—GCST90225528

i SNP=HUEHIRZANE, CWAS=2BEHACHMITY, HF=0 7] 58,



SO IR MR 4%k 20244F7 A 263252673 SR RAE . hitp://www.syxnf.net .33

R2 SHFREEARCHISNP
Table 2 SNP highly associated with HF

SNP G YOI v ST I | B YIS v S S S VA - S P PR B SE Pl H F{E
1517035646 A G 0.397 0.051 0.011 9.22F~" 1.24E7% 270
1s190093141 G T 0.019 0.194 0.042 2.87E7" 1.40E™" 306
1577331086 A G 0.078 —0.098 0.021 3.29E7" 1.38E7" 302
1510189288 T C 0.241 0.060 0.013 44287 1.32E7" 289
1574734688 C T 0.007 0.344 0.072 1.56E" 1.62E™" 355
rs115801322 A G 0.009 0.269 0.060 6.74E7% 1.27E7" 278
1s2676839 T C 0.962 —0.136 0.030 5.84E7" 1.34E7" 294
1513143747 C T 0.068 0.102 0.022 4935 1.31E7" 286
1517042144 C T 0.145 0.088 0.016 2.478% 1.92E7" 421
rs111825934 G T 0.036 0.140 0.030 3.07E7% 1.38E7" 302
54738192 A G 0.787 0.062 0.014 6.94E " 1.28E" 280
rs11244084 T C 0.050 0.128 0.026 5.69E7" 1.57E7% 343
1572838548 G A 0.082 0.092 0.021 7.16E7% 1.28E7" 280
rs117264442 A G 0.022 0.180 0.038 2.64E7% 138" 302
rs653178 T C 0.584 —0.054 0.011 1815~ 1.42E7% 310
rs11115572 G A 0.061 —0.104 0.023 7.94E7% 1.24E7% 271
152234216 C T 0.602 0.051 0.011 9.66E " 1.2387% 268
157335447 A G 0.213 0.064 0.014 3.00E7" 1.39E7" 303
rs17308151 A C 0.016 0.206 0.045 54587 1.34E7" 293
157151797 C T 0.425 0.054 0.011 2.28E7" 1.40E™" 306
1516962092 T C 0.344 —0.055 0.012 3.30E°" 1.36E7" 297
151704528 C T 0.353 0.053 0.012 53587 1.29E7" 282
1579417738 G A 0.210 0.066 0.014 14357 1.45E7" 317
152376828 C T 0.576 —0.054 0.011 1.55E7% 1.44E7" 315
1579670311 A C 0.023 —0.169 0.038 8.42E°" 1.27E7" 278
1s6510868 C T 0.560 —0.050 0.011 8.86E" 1.24E7" 270
156134042 T C 0.278 0.058 0.012 3.24E7% 1.36E7" 296
154820669 G T 0.136 0.080 0.016 1.03E™* 1.50E~" 327
rs1555056 C T 0.412 0.051 0.011 6.72E°% 12767 278

R3  HFSHEEIE PR ICR MR B4R
Table 3 MR analysis results of causal relationship between HF and

anxiety disorders

MR 37777 B OR (95%CI ) PfH
IVW 0.004 1.004 (1.001 ~1.007) 0.013
MR-Egger[mlJq 0.002 1.002 (0.996 ~ 1.008 ) 0.511
WM 0.004 1.004 (0.999 ~ 1.008 ) 0.093
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Figure 1 Scatter plots of causal relationship between HF and anxiety

disorders

1572838548~
187335447~
1517308151~
rs6134042-
rs10189288~
1s6510868~
1579670311~
rs17042144-
1s4820669-
rs117264442-
1s2376828-

rs11244084~
rs115801322~
rs653178
rs111155727
51704528~
rs74734688~
152676839~
1s2234216~
rs77331086~
rs13143747
1517035646
157151797~
rs190093141~
rs111825934~
rs4738192°
31555056~
1516962092
1s79417738~

AL . .
0.000 0.002 o 004 0.006

&2 %~%§%$f LES

Figure 2 Leave—one—out analysis result
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