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Commentary: Molecular pathogenesis of aortic stenosis:
Will the puzzle pieces ever fit together?
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TABLE 1. Summary of factors, proteins, and pathways implicated in

the promotion or prevention of calcified aortic stenosis from

publications between 2015 and 2019

Promotes Prevents

Interleukin-33 Nobiletin (NBT)

Notch1-Runt–related transcription factor 2

(RUNX2)

Gla-rich protein (GRP)

Nε-carboxymethyl-lysine (CML)/receptor

for advanced glycation end products

(RAGE)

Apelin

C-C motif chemokine receptors (CCRs)

CCL2/CCR2

Sphingosine 1-phosphate receptors

Toll-like receptor 4 signaling

Ectonucleotide pyrophosphatase/

phosphodiesterase 1 (NPP1)

Lipoprotein(a)

Wnt5a, Wnt5b, Wnt 11

Cadherin-11

SOX9

Bone morphogenetic protein-2 (BMP-2) and

Transforming growth factor beta 1 (TGF-

b1)
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Central Message

Dozens of proteins and genetic pathways have

been implicated in the pathogenesis of aortic

stenosis. Future work should focus on the inter-

play of these various factors so that targeted

therapies for the prevention of aortic stenosis

can be developed.

See Article page e1.
Aortic stenosis (AS) is the most common valvular heart dis-
ease in developed countries,1 affecting up to 10% of the
population in the eighth decade of life2 and generally asso-
ciated with poor survival in moderate or severe stages.3 The
pathology of AS is described as a progressive fibro-calcific
remodeling resulting in thickened valve leaflets eventually
leading to obstruction of cardiac outflow.4 This remodeling
is a result of genetic predispositions causing complex struc-
tural anomalies such as bicuspid valve, metabolic syn-
dromes with lipoprotein deposition and oxidation, chronic
inflammation, and osteoblastic transition of interstitial cells
in valvular tissue with active calcification of valve leaflets.4

The biological process underlying the development of AS
remains an area of intensive investigation—a cursory search
of the literature revealed more than 20 papers examining
potential genetic pathways impacting AS published within
the last 5 years alone (Table 1).5-25 Nevertheless, there are
currently no available preventative therapies for AS!

In this article, Khan and colleagues26 present work which
delineates the role of urotensin II, urotensin-related peptide,
and the urotensin receptor in the pathophysiology of calci-
fied AS. Vasoactive mediators in this family play a role in
cardiovascular diseases such as atherosclerosis and heart
failure.27-29 Tissue samples from 36 calcified and 25
normal aortic valves were harvested and used to isolate
human aortic valve interstitial cells. Further testing
revealed elevated mRNA expression of urotensin II,
urotensin-related peptide, and urotensin receptor (urotensin
receptor family) in calcified valves compared with normal
valvular tissue through real-time polymerase chain reac-
tion. These findings demonstrate upregulation of genetic
pathways related to increased mineralization and cell prolif-
eration after treatment of human aortic valve interstitial
cells with the urotensin receptor family. Thus, the potential
impact of the urotensin receptor family on the pathophysi-
ology of AS was demonstrated.
(Continued)
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TABLE 1. Continued

Promotes Prevents

Histone acetyltransferase (HAT)

Matrix metalloproteinases (MMPs)

Leptin

Interleukin-32

Galectin-3

Oxidative transformation of low-density

lipoprotein (OxLDL)

High-mobility group box-1 protein

(HMGB1)
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The rise of transcatheter valve therapies has revolution-
ized the treatment of AS over the last decade. We anticipate
the next sea-change in the management of aortic valve dis-
ease will focus on the prevention of AS, rather than treat-
ment at its end stage. The work of Khan and colleagues
has added another puzzle piece to a growing pile of genetic
pathways implicated in the pathogenesis of AS. Future
work should focus on delineating the interplay between
these many pathways—putting the puzzle pieces
together—so that targeted therapies can be developed for
the prevention of AS.
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