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Aortic stenosis (AS) is the most common structural heart disease. The prevalence of calcific aortic 
valve disease (CAVD) is increasing due to the aging of the population and the pandemic of obesity, dia-
betes, arterial hypertension, and renal failure. Men are twice as likely to develop AS, and when they do 
develop the disease, they have significantly more pronounced calcifications1. The disease is multifac-
torial, and we still do not understand the processes leading to the onset and progression of CAVD. It can 
be asymptomatic for many years, but when symptoms occur and no treatment is given, the mortality 
rate within 2 years is almost 80%2. Surgical replacement of the aortic valve (AVR) with a mechani-
cal or bioprosthetic prosthesis is the gold standard for the treatment of patients with severe AS. The 

introduction of transcatheter aortic valve replacement (TAVR) 
allowed the treatment of high-risk patients, and now the indi-
cation has been extended to patients with lower surgical risk. 
Understanding the regulatory mechanisms involved in the de-
velopment and progression of the disease appears to be criti-
cal to the discovery of biomarkers that could have diagnostic, 
prognostic, and therapeutic value. According to published re-
search, microRNA is a future biomarker for numerous chronic 
diseases, including CAVD. Identifying patients prone to calci-
fication could be important in selecting the type of artificial 
heart valve to be implanted to avoid repeat surgery. Influenc-
ing their expression by up- or down-regulation is a challenge of 
modern molecular biology. An integrated multiomics approach 
to uncover the pathophysiology of the disease using systems 
biology techniques and employing (epi)genomics, transcrip-
tomics, proteomics, and metabolomics is now promising in 
heart valve disease (Figure 1).3 Combining data from different 
layers and revealing their communication allows us to under-
stand the molecular mechanisms responsible for CAVD.
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Figure 1. Calcific aortic valve disease: multiomics approach.
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