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ABSTRACT

characteristics.

licenses/by-nc-nd/4.0/).

igh-sensitivity cardiac troponin (hs-cTn),
either T or I subunit, are recommended as
the preferred biomarkers for diagnosis of
myocardial infarction (MI). A single-sample elevation
of high-sensitivity cardiac troponin T (hs-cTnT)
several times the 99th percentile is used to classify
rule-in for MI in most accelerated diagnostic proto-
cols." In the right context, this is often regarded as a

BACKGROUND There is increasing awareness of the differing characteristics of troponin subunits.

CASE SUMMARY We present a case where an elevation of high-sensitivity troponin T (hs-cTnT) (>6x 99th percentile)
beyond the single-sample rule-in threshold led to an erroneous diagnosis of acute coronary syndrome (ACS). After
exhaustive biochemical tests proving chronic myocardial injury, we also determined that 4 different high sensitivity
assays for troponin | revealed values well below their respective 99th percentiles. This uniquely highlights the difference
in troponin subunit characteristics in chronic myocyte injury and dispels any notion that the difference relates to assay

DISCUSSION Chronic elevations of hs-cTnT can be sufficiently large to surpass single rule-in thresholds in some ACS
pathways, but this case stresses the importance of the delta value regardless of the degree of elevation of the presentation
sample. In cases of diagnostic doubt for ACS, clinicians should consider measuring hs-cTnl as an alternative
troponin. (JACC Case Rep. 2025;30:103631) © 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/

good predictor for MI. However, the Fourth Universal
Definition of MI® indicates that any nondynamic
elevation in hs-cTn be considered as potential chronic
myocardial injury (CMI), regardless of the degree of
elevation beyond the 99th percentile. Both hs-cTnT
and high-sensitivity cardiac troponin I (hs-cTnl)
assays are thought to give elevated results in CMI,>*
but the relationship of each subtype of troponin to
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Defining Chronic Myocyte Injury With hs-cTnT

ABBREVIATIONS

AND ACRONYMS

ACS = acute coronary
syndrome

CKD = chronic kidney disease

CMI = chronic myocardial
infarction

hs-cTn = high-sensitivity
cardiac troponin

MI = myocardial infarction

the severity of chronic kidney disease or
other causes of chronic myocyte injury has
not been well studied. We present a case of
CM]I, arrived at after exhaustive exclusion of
other possible diagnoses, in which initial
hs-cTnT was significantly elevated (>6x
99th percentile), resulting in an erroneous
diagnosis of non-ST-segment elevation
myocardial infarction, whereas hs-cTnl on
multiple alternative platforms (2 criterion-
standard central laboratory and 2 high-
sensitivity point of care troponin I) were all below
their respective 99th percentiles. Our case illustrates
the need to assess dynamic shifts in troponin values
and the benefit of analyzing troponin I to clarify the
diagnosis.

An 84-year man with a history of coronary artery
bypass surgery presented to the accident and emer-
gency department (AED) with sudden-onset left-side
chest pain that was dull and nonpleuritic. His elec-
trocardiogram was unremarkable, with no overt
electrical evidence for ischemia. A subsequent echo-
cardiogram revealed preserved left ventricular func-
tion with no regional wall motion abnormalities.

The patient had several comorbidities, including
hypertension, type 2 diabetes, dyslipidemia, chronic
kidney disease (CKD) stage 3 with an estimated
glomerular filtration rate of 47 mL/min/1.73 m? (stable
for the patient). He also suffered from severe
peripheral vascular disease with limited mobility
owing to severe claudication.

TABLE 1 Summary of High-Sensitivity Cardiac Troponin T and | Results at Baseline and
1 Hour at Index Presentation

10% 99th Result at Result
Troponin Assay LOD CV Percentile baseline at1h
Roche Elecsys TnT 3 4 14 109 107
Abbott Alinity Tnl 1.6 47 26.2 10.1 9.1
Quidel Triage MeterPro Device Tnl—Whole 1.7 6 20.5 4.6 5.1
Blood®
Quidel Triage MeterPro Device Tnl—Plasma® 1.2 6 20.5 5.2 5.1
Siemens Attellica (central lab) hs-cTnl 1.6 53 10 10
Siemens Atellica VTLi Tnl® 1.6 4 229 6.3

Values are ng/L. The serum creatinine was 126 mmol/L with an estimated glomerular filtration rate of 46 mL/min
per m2. ?Point-of-care assay.
CV = coefficient of variation; LOD = limit of detectiion.
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TAKE-HOME MESSAGES

e There are major differences between
troponin subunit levels in chronic myocyte
injury, with the propensity of markedly
elevated troponin T levels but troponin |
within normal limits

e Elevations of high-sensitivity troponin T,
in chronic myocyte injury, can surpass single-
sample rule-in thresholds for ACS, empha-
sizing the need for repeated samples
regardless of the value of the presentation
sample. Future assays, in development, may
allow targeting of troponin epitopes in
smaller fragments of troponin T, which are
particularly frequent in renal failure, thus
allowing differentiation from acute myocar-
dial infarction.

He was diagnosed as suffering a non-ST-segment
elevation myocardial infarct based on hs-cTnT of
109 ng/L at presentation (Roche Diagnostics; 99th
percentile: 14 ng/L). He was prescribed dual anti-
platelet therapy (aspirin and clopidogrel) as well as
low-molecular-weight  heparin  (fondaparinaux).
Because he was enrolled in a randomized controlled
trial (MACROS 2°), he consented to a range of other
investigations, including 2 central laboratory hs-cTnl
assays and 2 point-of-care hs-cTnl assays. His second
hs-cTnT value was 107 ng/L 1 hour later (randomized
to European Society of Cardiology 0-1 hour pathway).
Whole blood was analyzed on the Siemens VTLI
hs-cTnl point-of-care system,®’ and both whole
blood and plasma on the Quidel Triage True hs-cTnl
analyzer.® Frozen serum samples were subsequently
also tested after thawing on central laboratory
Siemens Attellica and Abbot Allinity assay. Table 1
and Figure 1 present the results with the corre-
sponding limit of detection, 10% coefficient of varia-
tion, and 99th percentile for each assay.

Interference investigations informed by the Fourth
Universal Definition of MI* were conducted in house
and by Roche. Similar hs-cTnT and hs-cTnl results
were obtained on baseline samples in heterophilic
blocking tubes (Scantibodies Laboratory) and after
polyethylene glycol precipitation, suggesting that
neither heterophilic antibodies nor macrotroponin
was contributing to the analytical discrepancies.
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FIGURE 1 Chronic Myocyte Injury: High-Sensitivity Troponin T and I (hs-cTnT, hs-cTnl) Results at Index Presentation
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Serum immunoglobulins were measured and found
to be within normal ranges (IgG: 11.7 g/L [normal
range: 6.0-16.0 g/L]; IgA: 3.8 g/L [0.80-4.00 g/L]; IgM:
1.51 g/L [0.50-2.00 g/L]). Creatine kinase MB isoen-
zyme (3 pg/L; reference interval: =6 pg/L) and
myoglobin (57 ng/L) were within the reference
intervals. Size-exclusion chromatography was per-
formed to assess for high-molecular-weight inter-
fering factors from 0.2 to 970 kD; no increased
reactivity with the hs-cTnT assay (TnT hs v2.1 sales
lot kit) was found in fractions where proteins with
molecular weight of IgM (~970 kD) or IgG (~150 kD)
are expected, excluding IgG/IgM interfering factors.
On cardiology review, his antiplatelet therapy was
withdrawn because chronic myocardial injury,
explained by the patient’s multiple pathologies, was
deemed more likely than MI.

MANAGEMENT

He had several subsequent presentations to ho-spital
over the ensuing year. Table 2 demonstrates serial
TnT measurement, and hsTnl when sampled, during
subsequent presentations with paired renal function
analysis, showing chronic elevation with only a
modest decline in renal function. hs-Tnl results were
consistently well below the 99th percentile.

OUTCOME AND FOLLOW-UP

The patient did not go undergo further in-
vestigations, such as magnetic resonance imaging.
The case was managed by clinicians who thought that
a conservative strategy for presumed MI was appro-
priate for an octogenarian with multiple comorbid-
ities. Once investigations were complete the acute

coronary syndrome treatment was withdrawn.

DISCUSSION

This case illustrates the striking differences that can
occur between hs-cTnT and several hs-cTnl assays in
chronic myocyte injury, with other potential causes
for hs-cTnT elevation having been excluded. It also
highlights the need for serial samples and adherence
to dynamic change in hsTn’s even when the baseline
troponin is several times greater than the 99th
percentile (>7x in this case). Rule-in single-presen-
tation-sample hs-cTn’s with accelerated diagnostic
protocols should ideally be corroborated with the
diagnosis refined by serial samples, or occasionally by
alternate hsTn’s, when the clinical picture is incon-
sistent with myocardial ischemia or infarction.

The majority of research relating to troponin
kinetics and CKD is in end-stage renal disease (ESRD)
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Presentations

TABLE 2 Serial Measurement of High-Sensitivity Troponin T and I (Various Assays) and Renal Function During Index and Subsequent

Roche Elecsys Abott Allinity Quidel POCT Siemens POCT
hs-TnT, hs-cTnl, hsTnl, hs-Tnl, eGFR, Creatinine,
Date ng/L (=14%) ng/L (<26.27) ng/L (<20.5%) ng/L (<22.9%) mL/min/1.73 m? umol/L
May 29, 2023, baseline 109 101 4.6 (WB), 5.2 (plasma) 6.3 46 128
May 29, 2023, +1h 107 9.1 5.2 (WB), 5.1 (plasma) Invalid sample
February 15, 2024 84 31 17
May 16, 2024 120 3.1 (blood) 32 166

2Assay 99th percentile value.

eGFR = estimated glomerular filtration rate; hs-Tn = high-sensitivity troponin; POCT = point-of-care testing; WB = whole blood.

with hemodialysis; therefore, differential binding of
c¢TnT and cTnl to polysulphone dialyzer membranes
is not applicable in this case.” The prevalence of
elevated TnT and Tnl in CKD has also been reported
and can differ substantially.'?'* However, it is un-
likely that CKD alone is the sole causative factor to
explain the difference in assay values. The patient
had multiple risk factors contributing to troponin
release, including hypertension, peripheral vascular
disease, and known coronary artery disease. Chronic
wall tension and raised end-diastolic pressures are
known to result in chronically raised hs-cTnT." It is
also known that ESRD patients have smaller proteo-
forms of troponin compared with troponin release in
acute MI: approximately 15-18 kD. TnT and TnI have
different sizes: 37 kD and 24 kD, respectively.”*> Wu
et al found fragmentation products in rats to be of
differing sizes depending on their original isoform:
TnT had larger fragmentation products at 33, 27, and
25 kD, whereas Tnl degraded to 15 and 16 kD.'#
Bearing this in mind, one theory is that Tnl frag-
ments are smaller than TnT products in chronic injury
and CKD. The epitopes for detection differ between
¢TnT and cTnl. Epitope sizes for ¢Tnl display a wider
spread compared with cTnT, and so there is a higher
degree of chance that cTnl fragments go undetected.
c¢TnT, however, given the more uniform, centrally
located epitopes, are more likely to pick up the ma-
jority of epitopes, even if there is fragmentation.”

It has been demonstrated that that both elevated
TnT and Tnl carry prognostic value, with Tnl more
predictive of cardiovascular death in particular. Steiro
et al found that TnT assays diagnosed approximately
4 times more patients with CMI compared with TnI
assays, although the reason for the marked discrep-
ancy remains biologically unclear on a molecular
level.?

Hammarsten et al'® describe the effects of proteol-
ysis on the release of cTn. Because of the structure of
the troponin complex, TnT is the only fragment that

has affinity to the sarcomere and so remains bound
while TnI and TnC are degraded and released more
quickly when subjected to stress or necrosis. They also
describe the release of exospheres, small blebs
released because of myocardial stress but not overt
cardiac necrosis. These blebs contain damaged mito-
chondria and sarcomere fragments, and this process
increases in frequency depending on the level of car-
diac stress, with there also being a dependency on
cardiac macrophages. It may be that in chronic bleb-
bing, and importantly not in acute necrosis due to
myocardial infarction, chronic release of sarcomere-
bound TnT constantly occurs, along with free Tnl.
Free Tnl is cleared, whereas sarcomere-bound TnT
undergoes a delayed degradation process, resulting in
a chronically elevated level of TnT but not Tnl.

It should be noted that another explanation is un-
derlying skeletal disease with possible reexpression
of hs-cTnT."” The present patient had a normal rea-
tine kinase MB value, and no symptoms of musculo-
skeletal disease were recorded. Schmid et al®
demonstrated a significant discrepancy between
c¢TnT and cTnl in skeletal disease, suggesting cross-
reactivity of skeletal and cardiac TnT. However,
according to Roche package inserts for current-
generation assays, there is minimal cross-reaction
with skeletal muscle troponin.

Chronic elevations of hs-cTnT can be sufficiently
large to surpass single rule-in thresholds in some ACS
pathways, but the present case stresses the impor-
tance of the delta value, regardless of the degree of
elevation of the presentation sample. In cases of
diagnostic doubt for ACS, clinicians should measure
troponin I. Future assays, in development, may allow
targeting of troponin epitopes in smaller fragments of
troponin T, which are particularly frequent in renal
failure, thus allowing differentiation from acute MI.
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