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Study on the causal relationship between lipoprotein (a) and cerebrovas-

cular disease by two—sample Mendelian randomization analysis
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Abstract: Objective To explore the causal relationship between lipoprotein (a) [Lp (a)] and cerebral small vascular disease
(GSVD) by Mendelian randomization (MR) analysis. Methods Using genome—wide association study (GWAS) public database,
the single nucleotide polymorphisms independently associated with Lp (a) (P <5 x 107 were selected as instrumental vari-
ables (IVs). The main outcomes of this study were white matter hyperintensity (WMH), cerebral microhemorrhage, and lacunar
infarction. Inverse variance weighted (IVW) mothod was used to evaluate the causal relationship between Lp (a) and CSVD.
Sensitivity analysis was carried out by MR—Egger and MR-PRESSO to evaluate the pleiotropy of IVs. Furthermore, weighted
median method, simple median method, and maximum likelihood ratio method were used to test the reliability of the results.
Results IVW results showed that there was a positive risk relationship between Lp (a) and WMH (OR=1.083, 95%CI: 1.035-
1.134, P < 0.001), but Lp(a) was not correlated with cerebral microhemorrhage (P=0.568) and lacunar infarction (P=0.651).
MR-Egger analysis showed that the MR analysis of Lp (a) and WMH was not affected by horizontal pleiotropy (P=0.721).
Conclusion MR analysis shows that Lp (a) is related to the increased risk of WMH.
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Figure 1 A flow chart of Mendelian randomization
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Table 1 Summary data used in this study
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Table 2 Detailed information on the 5 included SNPs

SNP Locus Name Pos Chr EA OA EAF B Si PH A

rs11075921 LPA 72132129 16 T C 0.153 0.436 0.018 1.76 x 107 613
rs116891509 LPA 72105560 16 T C 0.075 -0.388 0.025 9.40 x 107 247
rs2954021 LPA 126482077 8 G A 0.505 -0.073 0.013 248 x 10 31
rs613808 LPA 116710968 11 G A 0.715 -0.083 0.014 1.09 x 10°* 32
162056527 LPA 71912261 16 C T 0.052 -0.195 0.030 7.30 x 10 42
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Table 3 Results of two—sample MR analysis, heterogeneity test, and horizontal pleiotropy test

45 MR Jjik SNPs OR (95%CI) PAH FEVERIRER K2R RSR
MR-Egger 5 1.032(0.970 ~ 1.097) 0.392 0.721 0.137
weighted median 5 1.080(1.035 ~ 1.128) <0.001
WMH VW 5 1.083(1.035 ~ 1.134) <0.001 0.248
simple mode 5 1.103(1.012 ~ 1.203) 0.090
weighted mode 5 1.068(1.023 ~ 1.116) 0.041
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Figure 3 Scatter plot of two—sample MR analyses
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