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Plasma proteomic biomarkers measured using modern tech-
nologies have the potential to provide new insights into the
pathogenesis of cardiovascular disease, to facilitate the discov-
ery of novel biomarkers, and to enhance personalized risk as-
sessment, improve disease monitoring, and optimize treatment.

Affinity-based approaches using aptamers or antibodies enable
the measurement of more than 10000 proteins from a single
sample. Multiplexed approaches provide broad coverage of the
plasma proteome, including low-abundance proteins, and offer
high throughput; concordance across platforms is limited.! In
contrast, mass spectrometry does not rely on binding reagents
and can therefore help resolve inconsistencies between affinity-
based platforms. Both provide measurements in relative units,
unlike immunoassay approaches, which yield absolute concentra-
tions. By using reference peptides, however, targeted mass spec-
trometry enables absolute peptide quantification, and in the
future affinity-based panels may also offer absolute quantitation.

Proteomics profiling in heart failure

In heart failure, natriuretic peptides are well-established biomar-
kers for both diagnosis and prognosis, and the prognostic value
of cardiac troponins, growth differentiation factor-15 (GDF15),
soluble ST2, and galectin-3 has been demonstrated.

Recent studies have shown that by evaluating a more compre-
hensive proteomic profile, we may be able to identify additional
biomarkers that improve prognostication. In patients with heart
failure and a reduced ejection fraction (HFrEF) measurement of
over 4000 proteins, using an affinity-based aptamer platform,
combined with machine learning, resulted in a prediction model
that outperformed clinical risk scores, natriuretic peptides, and
high-sensitivity cardiac troponin.2 The proteomic prediction
model included both previously identified and novel proteins
and demonstrated the added prognostic value of serial measure-
ments, which better capture the dynamic nature of heart failure.

In the same study, cluster analyses identified four dynamic
proteomics-based phenotypes, each linked to specific clinical
characteristics and prognosis.® Moreover, these phenotypes re-
presented distinct biological processes and could thus provide a
step towards more individualized treatment decisions.

Proteomics profiling in
atherosclerosis

The use of protein signatures and machine learning from
affinity-based approaches can also improve prediction of myo-
cardial infarction and stroke, compared with clinical models
alone.* However, some key proteins in the causal pathway for
atherosclerosis, such as apolipoproteins, cannot be reliably
quantified by affinity-based approaches.®> Apolipoproteins are
embedded within lipoprotein particles where epitope masking
and complex formation can impair binding. In the UK Biobank,
ApoB measured by an affinity-based proteomic platform
showed very poor correlation with clinically measured ApoB
(r=0.07), resulting in no association with cardiovascular
events.® This suggests that biologically and clinically relevant
targets may be overlooked when relying solely on affinity-based
measurements. Furthermore, two-thirds of individuals with high
lipoprotein (a) were misclassified by affinity-based proteomics.
Complementary mass spectrometry-based techniques or vali-
dated clinical assays are needed to accurately measure apolipo-
proteins. Precision and the measurement of absolute values are
required to guide the initiation and monitoring of treatment re-
sponse to novel apolipoprotein-lowering therapies.

In summary, recent advances in measuring the plasma prote-
ome together with new bioinformatics approaches hold great
promise for scientific discovery and prognostication in cardio-
vascular disease.” Harnessing these advances to improve care
will likely require the integration of different technologies to en-
able the quantification of both low- and high-abundance
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FROM SAMPLE TO INSIGHT AFFINITY-BASED MULTIPLEX PLATFORMS MASS SPECTROMETRY-BASED APPROACHES KEY COMPARISON

Aptamers or antibodies capture proteins
on beads or surfaces and are quantified
using advanced detection methods.
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APPLICATIONS IN CARDIOVASCULAR DISEASE
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Figure 1 Proteomics profiling in cardiovascular disease.

proteins (Figure 1). Proteomic biomarkers measured using mass
spectrometry and multiplex assays can provide valuable new in-
sights into cardiovascular disease phenotypes, progression, and
outcomes. However, to fully realize their clinical utility, several
key challenges remain. These include the need for further exter-
nal validation through accurate, reproducible, and high-
throughput methods that are both accessible and scalable.
Addressing these challenges will require continued collabor-
ation across research, technology, and clinical practice to de-
velop standardized protocols and ensure that proteomic tools
can be reliably integrated into clinical workflows, ultimately en-
abling the transformation of cardiovascular care.
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