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Numerous studies on the potential of genetic 
variants of the renin-angiotensin-aldosterone 
system (RAAS) as markers of the development 
and progression of heart disease have been 
reported over the past three decades [1–3]. The 
RAAS has a central role in the control of blood 
pressure, is a major target for pharmacological 
control of hypertension, and its activity strongly 
influences many processes like thrombosis, 
apoptosis and smooth muscle cell proliferation 
that are major drivers of cardiovascular patho-
physiology. Thus, making RAAS genes obvious 
candidates for the study of genetic causes of 
heart disease [4]. The genetics and physiolo-
gy of a component of the RAAS, angiotensin 
converting enzyme 2 (ACE2), has also gained 
more importance recently, due to it being the 
cellular receptor for SARS-CoV-2 [5], the cause 
of the current COVID-19 pandemic, and other 
coronaviruses. The influence of ACE2 gene var-
iants on susceptibility to and/or on the severity 
of SARS-CoV-2 infection [6] and heart disease 
[7, 8] remains to be fully elucidated.

In the current issue Gorący et al. [9] 
describe a study of 401 patients with heart 
failure (HF) in which they examined the as-
sociation of 3 common RAAS DNA polymor-
phisms: angiotensin-converting enzyme (ACE) 
(rs4646994), angiotensinogen (AGT) (rs5051) 
and angiotensin II receptor type 1 (AGTR1) 
(rs5186) with HF pathology and left ventricular 
mass. In comparison with a control group of 
120 volunteers without a history of heart dis-
ease, the study found a significant association 
between HF and G(–6)A AGT genotype, the AA 
homozygotes of AGT were significantly rarer in 
the HF group.

However no association with left ventricular 
mass was found with any of the 3 polymor-
phisms. The study highlights some of the chal-
lenges around the investigation of the genetic 
basis of cardiovascular disease. 

Many studies, ranging from relatively small 
studies focused on candidate genes to large 
genome-wide association studies that objec-
tively surveyed the entire genome, have found 
significant associations with a variety of genetic 
variants in numerous genes, some obvious 
candidate genes, and others with less obvious 
links to cardiovascular function revealed in 
genome-wide screens [10]. However the appli-
cation of these findings to effective use in the 
diagnosis and treatment of heart disease is not 
well advanced. Despite it being 14 years since 
the landmark discovery that polymorphisms in 
the chromosome 9P21.3 region of the human 
genome were strongly associated with the 
development of coronary artery disease [11, 
12], the use of this and other genetic markers 
as an aid to risk stratification is not widespread. 
Recent investigations of the utility of using 
genetic risk scores (GRS) for susceptibility to 
coronary disease have yielded results mostly 
supporting the discriminatory power of GRSs 
for risk stratification, with some exceptions 
that report little advantage over profiling using 
conventional risk factors [10]. The use of GRSs is 
also complicated by findings that the ethnicity 
and age of an individual may influence the 
choice of the most appropriate suite of gene 
variants to employ in an effective GRS [10]. 
Genetic risk stratification has the advantage 
over conventional risk scoring in that it can be 
carried out early in an individual’s life. In con-
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trast, conventional risk factors usually reveal themselves 
later in life, often too late for effective primary prevention. 
However, when it is best to act on GRS data remains an 
open question.

The genetic analysis of the causes and trajectory of 
heart failure has made slower progress than that for other 
forms of heart disease like coronary artery disease or atrial 
fibrillation [13]. This is partly because heart failure may have 
a variety of causes, including chronic hypertension, valvular 
disease, ischaemic heart disease, infectious diseases, con-
genital heart diseases and hereditary cardiomyopathies, 
all of which reach a common endpoint pathology. While 
the genetics of heritable cardiomyopathies is relatively 
well characterised, many of which are due to mutations 
in genes encoding structural sarcomeric proteins [14], the 
same cannot be said for the more “common” forms of heart 
failure with diverse aetiologies.

In conclusion, the current situation with using genetic 
markers to aid in the diagnosis and management of heart 
disease shows there is much work to be done. Studies 
such as the one reported by Gorący et al. [9] are to be 
encouraged, and these, along with larger, high-powered, 
multi-centred studies focused on specific disease phe-
notypes, will help decode the complexity of the genetic 
basis of cardiovascular disease and inform how best to use 
genetic tools to prevent and treat these diseases.
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