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Editorial

Cardiac Troponin Elevations in Patients Without Acute
Coronary Syndrome

Christian W. Hamm, MD; Evangelos Giannitsis, MD; Hugo A. Katus, MD

and senstive laboratory markers of myocardia cell

injury and therefore have replaced creatine kinase MB
as the gold standard.>2 Accordingly, the new definition of acute
myocardia infarctions was based on eevations of cardiac
troponins in blood in the setting of ischemia.2 The compelling
clinica value of troponins resides in its superior prognostic
potentia in predicting the outcome of patients presenting with
symptoms of unstable angina® Therefore, the American Heart
Association/American College of Cardiology (AHA/ACC)
Guidelines and the European Society of Cardiology (ESC) Task
Force Report on acute coronary syndromes without ST elevation
have attributed troponin measurements a central role in the
diagnostic work-up and therapeutic decision making.4> It has
been demonstrated that testing for troponins on admission and
again after 6 to 12 hours provides better risk stratification than
previoudy used agorithms based on the ECG and credtine
kinase MB. The test results should be available within 30 to 60
minutes, because elevated troponins are helpful in identifying
the patients who benefit most from early invasive strategies,
glycoprotein Ilb/llla antagonists, and |ow-molecular-weight

heparins.

C ardiac troponin T and troponin | are the most specific

See p 2941

Troponins in Cardiology Routine
Sincetheir first introduction in the early nineties, troponin assays
have been implemented in most emergency facilities as point-
of-care tests or are offered on stat basis by the hospital central
laboratories. Initialy, there has been some confusion with regard
to the correct cut-off vaues. Particularly irritating to many
clinicians was the fact that the results with different troponin |
assays were not comparable. This relates to the fact that the
antibodies employed in assays of different manufacturers are
directed againgt different epitopes of troponin I. Because circu-
lating troponin | is unstable, some epitopes are lost as a result of
degradation, whereas others still remain unatered, resulting in
different recoveries by different assays® In contradt, there is,
because of patent reasons, only one troponin T assay available
that has been repeatedly refined, resulting in a lowering of the
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andytical detection limit.”8 The consensus document of the ESC
and the ACC, therefore, recommended that each laboratory
should determine its cut-offs individuadly at the 99th percentiles
of normals with a <10% variance.2

Aside from patients with rena failure, there should be no
difference in interpretation between troponin T and troponin |
results, provided the above rules with regard to the analytical
qudity are followed. Troponin elevations are mostly, but not
necessarily aways, related to ischemic cell injury in acute
coronary syndromes.

Non—Coronary-Related Troponin Elevations
Unexplained elevations of troponins are extremely rare but may
sometimes cause confusion. A rise of troponins reflectsirrevers-
ible myocardia cell necrosis. Accordingly, abnormal values
have been described in various conditions not related to acute
coronary disease, like myocarditis, pulmonary embolism, acute
heart failure, septic shock, and as a result of cardiotoxic drugs as
well as after therapeutic procedures like coronary angioplasty,
electrophysiologica ablations, or electrical cardioversions.

In the emergency room scenario, pulmonary embolism and
perimyocarditis represent the most important differentia diag-
noses associated with elevated troponin levels. In acute pulmo-
nary embolism, troponins probably rise because of acute right
heart overload. Thereleaseis of shorter duration than in unstable
angina, and the peak level is linked to the outcome®1 In
histologicaly confirmed myocarditis, troponins are regularly
elevated but dso rise in aout hdf of the patients with only
clinically suspected myocarditis.** In the diffuse myocarditisit is
more likely to observe abnorma troponins than in foca dis-
ease.’2 However, the link to outcome in these patients, particu-
larly with regard to progressing left ventricular dysfunction, has
not yet been convincingly established.

Troponin Elevations Without Overt
Cardiac Injury

In patients with severe renal dysfunction troponin T as well as
troponin |, elevations are found that cannot be linked to myo-
cardia injury. The reasons for these elevations are not yet
convincingly explained. Reexpression of cardiac isoforms in
skeletal muscles has been excluded by different analyses and
investigators.2314 Loss of membrane integrity and constant
outflow from the free cytosolic troponin pool as well as
amplified elevation of normal low levels because of impaired
rena excretion are more likely. The higher unbound cytosolic
pool and higher molecular weight may explain why troponin T
is more frequently found elevated than troponin I.

Thefraction of troponin-positive patients with end-stage renal
disease naturally depends on the assay technology and on the
chosen discriminator value. Because of the higher anaytica
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precison of newer troponin T assays, the discriminator level
could be lowered stepwise, and abnormal values in patients with
rend dysfunction have become less frequent.®
Cardiologigts and emergency physicians should not perceive the
eevation of troponin T in severe rend dysfunction as a limiting
problem. Recently, it was convincingly demondirated in the Acute
Coronary Syndrome Without ST Elevation Trid (GUSTO V) in
patients presenting with chest pain across dl credtine clearance
levels that troponin T remained predictive for cardiac eventss
However, confuson may arise when rend patients present with
atypica symptoms. For example, apatient with digbetes on didysis
with mild symptoms but eevated troponin T presents to the
emergency room. This patient is at increased risk of whatever has
caused troponins to rise. If it is an acute coronary syndrome, acute
risk is high and the treatment should—on the basis of guidelines—
include early angiography and I1b/ll1a antagonists4® If this patient
has no coronary disease, troponins may be mideading in predicting
the acute outcome but ill remain predictive for the long-term
prognosis. A congdlation like this should not be used to discredit
troponins as hepful markers but to remind us that troponin mea
surements, like dl other laboratory results, should be seen as pieces
in the diagnogtic puzzle. They may be hepful, however, if the
patient is known to have chronicaly eevated troponin levels.

Troponins in Nephrology

In asymptomatic patients with rena dysfunction, troponins are not
presently part of the routine diagnostic work-up because resultswith
regard to ther predictive vaue based on smdl series was contro-
versaly discussed.16-18 Accordingly, the prospective sudy by Apple
et d in 733 patients represents alandmeark in support of the clinical
role of troponin T in this setting.® The documented 2- to 5fold
increase in dl-cause mortdity is a finding that deserves dinical
atention. Of particular interest is the gradud rise in risk with
increasng troponin T levels independent of other varigbles at
various discriminator levels. With the use of a0.10 ug/L versus a
0.03 ng/L discriminator value, the fraction of patientsrated positive
for troponin T increased from 20% to 53%. The level of troponins
was associated with a sgnificant increase in 1-, 2-, and 3-year
mortdlity.

In a prospective way, the present study also confirms previous
observations in rena patients that troponin T is superior to
troponin | as an indicator of future cardiac events, particularly
because more patients can be dratified by troponin T.2021
Accordingly, the disadvantage clamed by cardiologists for
troponin T may turn into an advantage for nephrologists.
Whether these findings can be extrapolated to patients with
compensated renal dysfunction needs to be demonstrated.

The findings of Apple e d provide helpful informetion for
decison making for cardiologigts but may have even more of an
impact on risk dratification by the nephrologists. The data could
imply that this marker should enter routine clinical risk assessment
in end-stage rend patients independent of any symptoms or history
of coronary artery disease. At the moment, though, it is frustrating
that the gppropriate thergpeutic consequences are not yet estab-
lished. To achieve this, we must more closaly analyze the causes of
desth to improve our understanding of the underlying pathophysi-
ologica mechanisms. The lower troponin levels after kidney trans-
plantation may be an interesting clue becauise this trestment moda -
ity is dso associated with improved outcome8 In conclusion, a

new marker was born for risk dratification to be used by nephrolo-
gidts, but there is il more to learn.
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