
Large-scale genome-wide association 
study of heart failure identifies novel 
susceptibility loci and provides a 
platform for drug target validation

A GWAS  meta-analysis of:
47,309 heart failure cases 
26 studies with European ancestries
8,246,881 variants (MAF >1%)

Agglomerative clustering
identifies clusters of susceptibility loci  
related to heart failure subtypes 

Conditional analysis
reveals pathways not fully mediated by 
common risk factors

12 independent variants identified at
11 genomic loci
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Heart failure (HF) is the most rapidly growing cardiovascular 
condition worldwide with unmet therapeutic needs1. Genetic 

information can be used to inform drug target identification and 
validation, but challenge remains due to limited understanding of 
the genetic basis of HF.

Methods

1.	 We conducted a meta-analysis of genome-wide association 
studies (GWAS) of HF from 26 studies with European ancestries, 
comprising 47,309 cases and 930,014 controls. 

2.	 We performed hierarchical agglomerative clustering of sentinel 
variants in each independent loci and compared the genetic 
association estimates with related risk factors and quantitative 
cardiovascular imaging traits.

3.	 To estimate the extent to which the association signals at each loci 
are mediated by upstream traits, we performed multi-trait-based 
conditional and joint analysis2 using GWAS summary statististics 
of known HF risk factors.

4.	 We performed mendelian randomisation (MR) analyses for 
18 plasma protein biomarkers associated with incident heart 
failure3 using cis-acting genetic instruments derived from GWAS 
meta-analysis of plasma proteins from the SCALLOP consortium4.

Discussion

1.	 We conducted the largest GWAS meta-analysis of HF to date and 
identified 12 independent variants at 11 genomic loci.

2.	 We identified clusters of HF risk loci relating to coronary artery 
disease, atrial fibrillation, and reduced left ventricular systolic 
function, which may indicate different disease subtypes.

3.	 Eight of the 11 identified risk loci show small attenuation of effect 
upon conditioning on major risk factors, suggesting alternative 
mechanisms leading to HF.

4.	 MR analysis reveals possible reverse causation and residual 
confoundings in observational studies of plasma proteins. 
Triangulating this evidence to establish the causal effect could 
inform drug target identification and validation for HF.
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Mendelian randomisation
demonstrates the potential value of these 
results for drug target identification and 
validation


