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Why is there discordance between calcific aortic stenosis and
coronary artery disease?
There are many similarities in the disease processes of calcific aortic stenosis and coronary artery disease. Both
increase in prevalence with age, but neither is thought to be
a normal consequence of aging. Calcific aortic stenosis is
present in 2–3% of adults over age 65 years and irregular
aortic valve thickening without obstruction to left ventricular outflow (aortic sclerosis) is present in about 25% of
elderly adults.1 2 The presence of an abnormal aortic valve
on echocardiography is associated with the same clinical
factors, at a similar level of risk, as have been associated
with coronary artery disease. Specifically, older age, male
sex, increased serum low density lipoprotein (LDL) and
Lp(a) lipoprotein concentrations, smoking, hypertension,
and diabetes are associated with calcific aortic valve
disease.1 3–5
Calcific aortic valve disease, ranging in severity from
sclerosis to stenosis, is characterised by irregular areas of
increased thickening on the aortic side of the valve.
Grossly, these areas are opaque, yellowish-white, and are
firm on palpation. Microscopically these areas contain
evidence of chronic inflammation, with infiltration of
macrophages and T lymphocytes. Accumulation of
plasma lipoproteins, including LDL and Lp(a) lipoprotein, is present6 and a recent study has shown that these
lipoproteins are oxidatively modified.7 In addition, microscopic calcification is present in these early lesions with
localisation to areas of lipoprotein accumulation.6 These
lesions develop not only in the subendothelium, on the
aortic side of the leaflet, but also extend into the adjacent
fibrosa, the dense central collagenous layer of the aortic
valve (fig 1)
In addition to similarities in prevalence, associated clinical factors, and pathology between aortic sclerosis and coronary disease, further support for a link between these two
diseases is based on clinical outcomes in adults with aortic

sclerosis. In the population based cardiovascular health
study, the presence of aortic sclerosis on echocardiography
in adults over age 65 years, with no known coronary artery
disease at study entry, was associated with a 50% increased
risk of cardiovascular mortality and myocardial infarction
over a mean follow up interval of 5.5 years.8 Although further studies are needed both to replicate this finding and to
establish the mechanism of this association, it is unlikely
that aortic sclerosis directly leads to adverse cardiovascular
outcomes. Instead it is probable that aortic sclerosis is a
marker of subclinical coronary disease.
However, despite the evidence linking aortic stenosis and
atherosclerosis, these disease processes are not synonymous. In adults with severe aortic stenosis, only about 50%
have significant coronary artery disease. Conversely, most
patients with coronary artery disease do not have aortic
stenosis. At the tissue and cellular level, few smooth muscle cells are present in the aortic valve leaflets. In addition,
the degree of calcification is greater in the aortic valve than
in the vessel wall. However, perhaps the most important
diVerence is the mechanism of clinical events. In
atherosclerosis, plaque instability is key; in aortic stenosis,
the shear bulk of the lesion is the problem. Early in the disease process, small areas of inflammation and lipid infiltration are interspersed with areas of normal leaflet so that the
valve leaflets remain flexible and open normally in systole.
Late in the disease process, the abnormal areas become
confluent with prominent calcification and increased
fibrosis, resulting in increased leaflet stiVness and obstruction to left ventricular outflow (table 1). These diVerences
between aortic valve and coronary disease suggest that
other, as yet unexamined, factors account for the development of clinically evident valvar as opposed to vascular
lesions in an individual patient.

Figure 1 Example of the early lesion of aortic stenosis. The VerhoeV Von Gieson (VVG) stain (left) shows how the lesion involves both the subendothelial
region and the adjacent fibrosa. The von Kossa (VK) stain (right) shows regions with microscopic calcification.
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A genetic marker for calcific aortic stenosis?
The paper by Ortlepp and colleagues9 in this issue of Heart
is the first study to suggest an association between a specific
genetic marker and calcific aortic stenosis. In this case
control study, the prevalence of a vitamin D receptor polymorphism (VDR Bsml B/b) was examined in 100 adults
undergoing cardiac catheterisation for aortic stenosis, and
in a control group of 100 adults undergoing catheterisation
for suspected coronary disease, who were matched for age,
sex, and prevalence of coronary disease. Compared to controls, the B allele of the vitamin D receptor was more frequent than the b allele in adults with aortic stenosis. Interestingly, the B allele has been associated in some studies
with low bone mineral density, impaired calcium absorption, more rapid bone loss, and raised parathormone concentrations. The authors speculate that the B allele may
predispose patients to extraosseous calcification via
adaptive mechanisms to counter the negative eVects on
bone density. Alternatively, the B allele may be in linkage
disequilibrium with another, unidentified gene involved in
calcium metabolism. In either case, this apparent association suggests that genetic factors related to calcium
metabolism may be important in an individual patient’s
susceptibility to develop valvar calcification. However, it
should be noted that it is still a matter of debate not only
how the VDR B/b polymorphism might influence bone
density, but also whether this polymorphism truly aVects
bone density. Therefore, the apparent association between
the VDR B allele and calcific aortic valve disease must be
confirmed in additional studies before firm conclusions
can be drawn about its role in this process.
Role of systemic calcium metabolism
Overall, the relative importance of systemic calcium
metabolism versus local tissue factors in the deposition of
calcium in the aortic valve leaflets requires further study.
The role of local factors in calcification of the native aortic
valve is now well established. In the aortic valve lesions, a
subset of activated macrophages produce osteopontin, a
protein involved in tissue calcification.10 11 In addition, it is
clear that microscopic calcification first forms in areas in
which lipoproteins have been retained.6 However, the
mechanisms by which lipid deposition and microscopic
calcification might be linked are not known. It is possible
that the eVects of vitamin D receptor polymorphism are
seen at the aortic leaflet tissue level as well.
The role of systemic calcium metabolism in valve calcification is less clear. An increased prevalence of premature
aortic valvar calcification has been reported in several
groups of patients with altered calcium metabolism—

Future directions
Now that an apparent association of a specific genetic factor with aortic stenosis has been described, further studies
are needed. Is there evidence of vitamin D activity in the
aortic valve leaflets or is this association mediated through
an eVect on systemic calcium metabolism? Studies of vitamin D receptor polymorphism in specific groups with an
increased prevalence of calcific valve disease, such as those
with renal failure, also would be of interest. Does vitamin D
receptor polymorphism explain why some patients in these
higher risk groups develop obstructive valve disease while
others do not? Long term, further insights into the genetic
factors associated with aortic stenosis may allow us to target future medical treatment to the patients at highest risk.
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including those with hyperparathyroidism, Paget’s disease,
and renal failure—and some of these patients develop
clinically significant valve obstruction.12–14 However, unlike
the typical elderly patient with calcific aortic valve disease,
patients with altered calcium metabolism often have diVuse
cardiac calcification, with the disease process involving the
mitral valve and annulus, coronary arteries, myocardium,
and conduction system, as well as the aortic valve. In addition, factors other than altered calcium metabolism, such
as a high output state, may aVect the disease process. It also
is unknown whether the disease process at the tissue level
is similar in patients with altered calcium metabolism
compared to patients with isolated calcific aortic stenosis.

