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Commentary: Reversibility of
aortic valve stenosis?
Ari A. Mennander, MD, PhD

CENTRAL MESSAGE

Is the plausible effect of simva-
statin on aortic valve stenosis
based on prevention or revers-
ibility of the degenerative lesion?
Ari A. Mennander, MD, PhD

Statins are very liberally used for their anti-inflammatory
and lipid-controlling properties.1 Some other statin-
related features are associated with protein degradation dur-
ing skeletal muscle myopathy,1 amyloid formation,2 and
even cancer.3 Would it be possible to harness statin-
related protein degradation to treat aortic valve calcification
and stenosis once the degenerative cardiovascular process
has already commenced?

The experimental study by Jarrett and colleagues4 in this
issue of the Journal is based on stimulating Toll-like recep-
tor 4 (TLR4), a component of the innate immune system
found in calcified aortic valve interstitial cells. This was
achieved by adding lipopolysaccharide on cultured aortic
valve interstitial cells procured from patients with idio-
pathic dilated cardiomyopathy. Lipopolysaccharide is a
well-known synthetic inducer of the TLR4-associated in-
flammatory cascade, leading to calcium accumulation
through cell osteogenesis. The phenotypic behavior of iso-
lated human aortic valve interstitial cells was secured by
testing the serial cell passages grown in culture.5 Knock-
down of postreceptor signaling proteins was elegantly per-
formed to control the downstream signaling pathway of
TLR4. Immunoblotting served to identify specific proteins
involved. TLR4 was measured by enzyme-linked immuno-
sorbent assay. The study showed that simvastatin inhibited
calcium deposits and blocked the TLR4 pathway associated
with deactivation of nuclear factor k light-chain enhancer of
activated B cells.

The in vitro approach has the inherent limitations associ-
ated with cell cultures in general. Blood circulation does not
exist in the experimental model. Immunologic interference
of neighboring cells is minimized to include only the
cultured cells on a dish. For most clinicians, the potential
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for interstitial cells to proliferate, grow and adhere to petri
dish in vitro is a big mystery. The setup is a crude version
of the real human body, which encompasses heterogeneity
of metabolism, pathology, immunology, and physiology.
The stimulation of TLR4 occurs in vivo by other as yet un-
known mechanisms, but oxidized cholesterol and presum-
ably some bacteria may act as activators of the receptor.
Although this study sought the end-stage osteogenic
outcome of the cultured cells, the detailed inflammatory
pathway activation itself remains unclear.
The timing of adding simvastatin in the culture may be

crucial. One further option to study the effect of simvastatin
could now be to establish an animal model that includes
controlled timing of the treatment in relation with the
development of the acquired aortic valve stenosis. Detailed
information on whether simvastatin acts on the cell
membrane and the cell endosome may also be further
investigated by blocking specific signaling downstream
cascade molecules.
Although TLR4-mediated inflammation and degenera-

tion may be a powerful pathway leading to osteogenesis,
it may not be the only path leading to aortic valve stenosis.
The chronic nature of the disease may encompass other
mechanistic pathways in addition to proinflammatory and
anti-inflammatory factors. Two pertinent questions remain:
Is the effect of simvastatin based on its capacity to prevent
aortic valve stenosis?6 Or is simvastatin excitingly
increasing the degradation of proteins regulating the degree
of existing aortic valve stenosis? In other words, can simva-
statin be harnessed safely to serve in both prevention and
degradation of stenotic lesions of the aortic valve?
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Commentary: Closing in on
aortic stenosis
David D. Yuh, MD, FACS, FACC
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Continued characterization of
the interactions between the
biomechanical and molecular
mechanisms behind degenera-
tive calcific aortic stenosis may
lead to effective preventative
treatment strategies.
David D. Yuh, MD, FACS, FACC

Jarrett and colleagues1 have methodically contributed to a
better understanding of the complex processes underlying
degenerative calcific aortic stenosis (AS). In this most
recent investigation, they build upon previous work, which
established (1) a differential response of aortic valve inter-
stitial cells (AVICs) to Toll-like receptor 4 stimulation,
inducing an inflammatory osteogenic phenotype character-
istic of degenerative AS,2 and (2) the downregulation of this
process by simvastatin.3 In rigorously demonstrating the
anti-inflammatory effect of simvastatin on mechanistic
pathways leading to Toll-like receptor 4–induced osteo-
genic activity and corresponding calcium deposition in hu-
man AVICs in vitro, the group of Jarret and colleagues adds
degenerative AS to the growing list of pathologies associ-
ated with aging and frailty resulting from chronic inflamma-
tory states.

However, the significance of these findings goes
well beyond the notion of prophylactically treating
degenerative AS with statins. The processes identified
experimentally with calcific degenerative AS are multiple
and variegated, including endothelial dysfunction,
inflammation, endothelial–mesenchymal-transition, angio-
genesis, apoptosis, extracellular matrix remodeling,
fibrosis, and osteogenesis.4 Although the premise that
degenerative AS could be prevented simply with the early
use of statins is plausible, this “magic bullet” would seem
improbable, particularly since there is no convincing evi-
dence that a lower incidence of AS has been observed
among the vast number of individuals taking statins for car-
diovascular risk reduction.

Although the relative prevalence of AS among cardiovas-
cular disease is significant and growing with the aging pop-
ulation, it presently only comprises 2.8% of those aged
75 years or older,5 rendering impractical the notion of
broadly prescribing statins solely to prevent degenerative
gery c April 2021
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