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Total workflow time: 19 min vs. 9 min (STAT) for hs-cTnT assay alone

Fig. 1: Workflow schematic of biochemical and mechanical lysis of extracellular vesicles prior to
cardiac troponin T (cTnT) measurement using a conventional hs-cTnT immunoassay

Background

High-sensitivity cardiac troponin T (hs-cTnT) assays are widely used in
an acute clinical setting to detect heart muscle injury. However, results
often vyield troponin elevations of unclear etiology related to either
myocardial ischemia or non-ischemic injury, requiring time- and
resource-intensive further diagnostic measures. This new method
improves clinical sensitivity and specificity of current hs-cTnT assays by
releasing and quantifying the cTnT fraction enclosed within the
circulating extracellular vesicle (EV) compartment in blood, which
routine assays fail to detect.

By capturing this additional, previously inaccessible EV-troponin pool,
the assay provides a more complete picture of total circulating cTnT.
Additionally, the different compartmentation of free versus EV-bound
troponin allows for the measurement of specific cTnT signatures from a
single blood sample, which may help distinguish the etiology of cTnT
elevation between myocardial infarction, cardiac strain, inflammation, or
another cause of myocardial injury.

A major advantage is that the method can be added to standard hs-cTnT
testing with very little extra time investment, which is indispensable for
emergency and acute-care settings. In the long run, this could improve
diagnostic specificity and thus make diagnosis and treatment decisions
faster and more cost- and resource-efficient.
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Technology

Measuring extracellular vesicle-bound cardiac troponin T

A pre-analytical workflow combining detergent-mediated lysis and low-intensity sonication was
validated against a conventional EV release protocol and optimized to release extracellular vesicle-
bound cardiac troponin T before measurement by a routine high-sensitivity immunoassay. A 5-minute
lysis step followed by sonication was found to be sufficient for efficient analyte recovery. This
establishes a rapid and technically straightforward protocol for accessing an otherwise inaccessible
troponin fraction (see Figure 1).

Pathophysiological stratification

Disease-dependent differences in the proportion of EV-bound cTnT were revealed across multiple
clinical cohorts. A meaningful difference in EV-bound cTnT fractions was detected in NSTEMI,
myocarditis, atrial fibrillation, pulmonary embolism, unstable angina, decompensated aortic stenosis,
and healthy controls, indicating distinct compartmentation patterns across pathophysiological states.
These results support the potential of ‘total cTnT' measurement encompassing separate or combined
guantification of free-plasma and EV-bound cTnT to improve mechanistic interpretation of troponin
release beyond conventional hs-cTnT testing.

Patented scope

The patent claims protect a diagnostic method that measures cardiac troponin in EV from a bodily fluid
sample to assess heart disease. It specifically differentiates between a heart disease associated with
myocardial strain and a heart disease associated with myocardial ischemia.

In addition, the claim protects a method for quantifying total cardiac troponin in a subject’'s sample by
first lysing EV with chemical and/or physical means and then measuring cTn in the treated sample. In
practice, the protection covers adding an EV-disruption step ahead of standard troponin measurement
to capture both free and EV-associated troponin.

Benefits

e Improvement of diagnostic sensitivity and specificity of high-sensitive cardiac troponin assays
e Early differentiation of pathophysiological mechanisms underlying troponin elevation with
potentially wide-ranging diagnostic and therapeutic implications

Applications

e High-sensitivity cardiac troponin (hs-cTn) assays
e Detection, discrimination, and specific diagnosis of myocardial injury in acute clinical settings
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