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Calcific aortic stenosis (AS) is 
characterized by progressive fibro-

calcific remodelling of the aortic valve 
leaflets that causes the valve opening to 
narrow. This narrowing restricts blood 
flow from the left ventricle into the aorta 
and can result in heart failure.

Remodelling of the aortic valve leaflets involves the 
interaction of several active processes that drive 
calcification and fibrosis. Endothelial cell damage 
facilitates the infiltration of lipids, particularly 
low-density lipoprotein (LDL) and lipoprotein(a) 

(Lp(a)), which in turn 
leads to the recruitment 
of inflammatory 
mediators. Inflammation 
and lipid retention 
and modification 
together promote 
neovascularization, 
the deposition of 
extracellular matrix 
proteins and calcifying 
microvesicles by valve 
interstitial cells, and 
the recruitment of 
osteoblast-like cells 
that coordinate valve 
mineralization. Changes 
in haemodynamics as the 
valve opening narrows 
have consequences 
for the structure of 
the left ventricle, 
including cardiomyocyte 
hypertrophy and 
interstitial fibrosis, 
which compensate for 
left ventricular pressure 
overload.

Doppler echocardiography 
is the core technique used to 
diagnose AS and can assess 
aortic valve morphology, 
haemodynamic severity of 
AS and the response of the 
left ventricle to increased 

pressure. In particular, the 
decrease in aortic valve area 
in AS results in an increased 
velocity of blood flow through 
the valve and an increased mean 
transvalvular pressure gradient. 
Emerging techniques for 

calcific AS investigation include 
multidetector CT (MDCT), 
which can quantitate valve 
calcification and might become 
useful for improving diagnosis 
and testing new therapies. 

Globally, calcific AS is the 
most common type of AS 
and is the most common 
heart valve condition in developed 
countries, with an estimated prevalence of 
approximately 1.7% in those >65 years of 
age. By contrast, rheumatic heart disease is 
a leading cause of AS in many disadvantaged 
communities. Each year in North America, 
approximately 15,000 deaths are attributable  
to AS. Risk factors for developing calcific 
AS include having a 
bicuspid aortic valve, 
older age, elevated 
plasma Lp(a) and 
classic risk factors 
for cardiovascular 
disease, such as 
male sex, smoking, 
hypertension and obesity.

Interventions to prevent or slow the progression of 
calcific AS are needed to reduce the proportion 
of patients who go on to require AVR, and new 
therapies might target molecules involved in 
valve calcification, such as Lp(a). At the same 
time, as transcatheter valves, techniques and risk 
prediction modelling improve, TAVR is likely to 
be extended to lower-risk patient populations. 
Finally, although 
biomarkers have not 
been widely used in 
calcific AS diagnosis 
and management, 
they might become 
integrated into standard 
clinical practice as 
research progresses.
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Low-risk patients typically have 
their valves replaced surgically, 
whereas transcatheter AVR (TAVR) 
is currently used for patients at 
high risk of surgical complications

For the Primer, visit doi:10.1038/nrdp.2016.6

Serum levels 
of B-type 

natriuretic peptide 
(BNP) might one 
day become a 
standard biomarker 
of left ventricular 
function in AS

There is no medical therapy 
that can prevent the onset of 

AS, slow its progression or reverse 
valve damage. Although it was 
hoped that statins  — which lower 
blood LDL cholesterol levels — 
might address these issues, several 
clinical trials have failed to show a 
benefit of statins on haemodynamic 
or clinical outcomes in AS
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