JACC: BASIC TO TRANSLATIONAL SCIENCE

VOL. 10, NO. 8, 2025

© 2025 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN

COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER

THE CC BY-NC-ND LICENSE (http://creativecommons.org/licenses/by-nc-nd/4.0/).

EDITORIAL COMMENT

Cartilage Oligomeric Matrix Protein,

a Potential Biomarker for
Thoracic Aortic Dissection

Levon M. Khachigian, PuD, DSc,” Jonathan Golledge, MCHR>C

horacic aortic dissection (TAD) is a rare,

life-threatening vascular emergency, typi-

cally presenting with severe chest or upper
back pain. Differentiating TAD from more common
causes of chest pain (such as, acute myocardial
infarction) can be challenging." Prompt diagnosis
and treatment are critical for survival. TAD begins
with an initial tear in the intima and media of the
aorta and the formation of an alternate channel, or
false lumen, and potential rupture. Stanford type A
dissections (DeBakey types I and II) involve the
ascending aorta, whereas type B dissections (DeBa-
key type III) involve the descending aorta. Most are
the former, which has an in-hospital mortality rate
of approximately 30%, and for individuals without
surgical intervention, approximately 20% at 24 hours
or approximately 50% at 2 weeks after symptom
onset. A substantial proportion of aortic dissection
patients have recognized connective tissue disease
such as Marfan syndrome (MFS), Loeys-Dietz syn-
drome, and other transforming growth factor B
(TGFp)-related syndromes." Vascular smooth muscle
cell (SMC) phenotypic switching, matrix metallopro-
teinase (MMP) expression, and extracellular matrix
(ECM) degradation underpin loss of tensile strength
and vessel elasticity.
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A reliable disease-specific plasma biomarker for
TAD is currently lacking. This would help improve
diagnosis, risk stratification, and management of this
disease. In this regard, D-dimer is used, but this has
low specificity for TAD because it indicates a throm-
boembolic event, as does C-reactive protein (CRP),
which signals a systemic inflammatory response.
Circulating smooth muscle myosin heavy chain
sensitivity rapidly decreases after symptom onset.
Circulating integrin ¢2, a1 chain of type II collagen,
and macrophage migration inhibitory factor are
elevated in TAD patients, and insulin-like growth
factor binding protein 2 and MMP3 are associated
with disease severity, but it is unclear whether or
how these levels temporally relate to symptom onset.

In this issue of JACC: Basic to Translational
Science, Li et al®> propose that cartilage oligomeric
matrix protein (COMP), a 524 kDa pentameric glyco-
protein also known as thrombospondin 5, may serve
as a novel biomarker for early detection and prog-
nostic monitoring of TAD. COMP is an extracellular
matrix protein largely derived from SMCs. The
authors measured plasma COMP levels in 362 TAD
patients (169 type A TAD patients and 193 type B TAD
patients) and 136 control patients, and found that
COMP levels were significantly lower in both TAD
subtypes compared with control patients, with no
significant difference between subtypes. COMP levels
fell within 6 hours of TAD symptom onset and per-
sisted for at least 48 hours (although it is unclear
for how long thereafter), independent of risk factors
such as hypertension and hyperglycemia. In contrast,
plasma D-dimer levels peaked within 24 hours of
symptom onset and decreased by 48 hours. Plasma
CRP levels showed delayed induction, peaking 48
hours after symptom onset. Regression analysis
performed by the authors revealed that every 10-ng/
mL decrease in plasma COMP was associated with a
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4.99% increase in TAD incidence. COMP, like D-dimer,
has a considerably shorter half-life than CRP (6 vs 19
hours), suggesting potential use as areal-time monitor
of disease state.

Complementing these clinical observations, the
authors interrogated the role of COMP in a murine
model of p-aminopropionitrile (BAPN)-induced
aortic dissection. In C57BL/6 mice given BAPN,
plasma COMP levels fell within 1 week before the
development of aortic dissection. COMP expression
was also reduced in the thoracic aorta at this time.
COMP™~ mice given BAPN, compared with wild-type
(WT) counterparts, had increased TAD formation
and aortic dilation after 28 days. There was also ev-
idence of increased leukocyte infiltration and elastin
degradation together with elevated levels of MMP2
and MMP9 expression in the aorta. These data indi-
cate that COMP deficiency potentiates BAPN-induced
dilation and establishes a causal link between COMP
deficiency and TAD pathogenesis. This raises the
question of whether individuals with COMP muta-
tions® are at greater risk of developing TAD.

The authors also investigated the role of COMP in a
murine model of MFS after finding that plasma COMP
levels were significantly lower in MFS patients than
age- and sex-matched control patients. MFS arises
from mutations in Fbni which compromises vascular
wall integrity and puts patients at considerable risk of
aortic root dilatation. COMP expression in the aorta
was significantly lower in heterogenous Fbni€o4¢/+
mice compared with WT mice. Furthermore, noting
that COMP controls vascular SMC phenotype and
plasticity, and given that extracellular signal-
regulated kinase signaling drives aortic aneurysm
pathogenesis through SMC phenotype switching, the
authors investigated TAD in Fbni®°#%+ mice in
which COMP was overexpressed in aortic SMCs.
Fbni1€°41/*CcOMPS™ T8 mice showed less extracellular
signal-regulated kinase phosphorylation, elastic lam-
ina breakage and aortic dilation than Fbni€o41¢/+
mice. These findings suggest that COMP perturbs TAD
pathogenesis in the context of MFS and highlight the
protective role of SMC-derived COMP in this process.

The idea that COMP protects against aortic dilation
is not new. The authors had earlier observed that
plasma COMP levels also inversely correlated with
abdominal aortic aneurysm (AAA).°> Lower COMP
levels were detected in patients with AAA and in
suprarenal aortas of angiotensin II (Ang II)-infused
ApoE™" mice, a model of AAA but also reported to
have TAD. In COMP™" mice infused with Ang II, aortic
diameter, elastin degradation, and inflammatory cell
infiltration at 28 days were greater compared with
WT mice, indicating that COMP protects against Ang
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II-induced AAA. Conversely, inflammation, MMP
activity, and oxidative stress in the suprarenal aortas
were reduced in Ang II-infused ApoE” mice in which
COMP was overexpressed. Moreover, COMP pre-
vented AAA formation in ApoE”"COMPS™-T¢ mice
compared with ApoE”~ mice. At a mechanistic level,
COMP binds the extracellular N-terminus of the AT1
receptor through its epidermal growth factor domain
and inhibits AT1-B-arrestin-2 signaling. AAA inci-
dence, aortic dilatation, and elastin degradation were
reduced in AT1a/"COMP”~ mice and f-arrestin-
27/°"COMP”~ mice compared with COMP”~ mice,
indicating that COMP deficiency AAA
formation in an ATia receptor- and p-arrestin-2-
dependent manner. The precise mechanism(s) un-
derlying the ability of COMP to alleviate aortic injury
remains unknown, and it is unclear whether G
protein-coupled receptors or B-arrestin-2 play a role.

Qin et al® had earlier shown that COMP levels were

induces

lower in aortic aneurysm specimens compared with
ascending aorta control tissue from dilated cardio-
myopathy patients who underwent heart trans-
plantation. That study also showed that a disintegrin
and metalloproteinase with thrombospondin motifs-
7 (ADAMTS-7) levels were elevated in the aortic
aneurysm group. Mice lacking ADAMTS-7 have
attenuated vascular inflammation and thoracic aortic
aneurysm and dissection.” Because ADAMTS-7 is able
to bind and degrade COMP,® and ADAMTS-7 silencing
reduces COMP degradation in SMCs,° future studies
might explore a mechanistic relationship between
ADAMTS-7 and COMP in TAD.

The Li et al study” had a number of limitations.
First, the control group included 139 healthy in-
dividuals matched for age and sex with the experi-
mental group. An ideal diagnostic biomarker for TAD
would be one which clearly differentiates individuals
with bona fide TAD from those with TAD-like symp-
toms but who have a different diagnose (such as,
acute myocardial infarction). Thus, whether the
findings of Li et al® can be translated to a clinical
diagnostic setting is unclear. Second, factors
adjusted for the clinical study were limited to age,
hypertension, and glucose, but not to other impor-
tant confounders (such as, smoking, medications,
anthropometric measures). Third, the number of
patients in the MFS study was limited to 5 cases and
10 controls, making generalization difficult. Fourth,
findings from 3-week-old mice models may not
translate to patients with TAD. Fifth, use of male
mice may limit possible extrapolation to female TAD
patients. Finally, the murine BAPN model did not
include Ang II in the form of co- or sequential
administration, whereby Ang II triggers TAD
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occurrence and reflecting of a more severe TAD
phenotype.'®

A specific biomarker for TAD would provide an
invaluable resource for emergency triage, diagnosis,
risk assessment, prognosis, and management of this
potentially fatal vascular disease. Future well-
designed, large, multicenter studies measuring
COMP in patients with a possible diagnosis of TAD are
needed to rigorously test whether this biomarker can
be of clinical value.
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