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Clinical Application of Sensitive Troponin Assays
David A. Morrow, M.D., M.P.H.

Despite the pervasive measurement of cardiac 
troponin for the diagnosis of myocardial infarc-
tion, the continued evolution of assays and guide-
lines for their application has created uncertainty 
among many practitioners regarding the use of 
cutoff values for clinical interpretation. As such, 
many clinicians may not welcome more sensitive 
assays for troponin. Nevertheless, professional 
societies have advocated for improved analytic 
performance of commercial assays, resulting in a 
current generation of widely used troponin assays 
that are more sensitive than their predecessors. 
In this issue of the Journal, important studies by 
Keller et al.1 and Reichlin et al.2 reveal the ad-
vantages and limitations of diagnostic testing 
with the latest generation of sensitive assays for 
troponin.

Preclinical and clinical evidence conclusively 
show that troponin offers levels of sensitivity and 
specificity for cardiomyocyte injury that are su-
perior to those for the creatine kinase MB frac-
tion (CK-MB), which exists in tissues other than 
myocardium. Since 1999, professional societies 
have recommended the use of troponin as the 
preferred biomarker for evaluation of patients 
with suspected myocardial infarction.3-5 Testing 
for troponin is now widespread and has replaced 
testing for CK-MB in some countries. However, 
this transition has occurred with growing pains.

At the time of the initial approval of troponin 
testing for clinical use, manufacturer-recommend-
ed cutoff values for troponin were developed 
from comparative studies of results of CK-MB 
testing. However, this approach was flawed be-
cause the derived thresholds were based on com-
parisons with a less sensitive test. For this reason, 
laboratory guidelines recommended a reduced 
cutoff value on the basis of the distribution of 

troponin in healthy reference populations.3 This 
approach of defining an upper limit of normal 
at the 97.5th or 99th percentile of a reference 
population is the method used to establish cut-
off values for many clinical laboratory tests. For 
troponin, professional societies recommended 
the 99th percentile (i.e., a positive test for 1 in 
100 persons in the reference group) as more con-
servative than the 97.5th percentile.6 Since 2000, 
cardiology and laboratory guidelines have en-
dorsed a single cutoff value for the diagnosis of 
myocardial infarction at the 99th percentile for 
each assay.4-6 Nevertheless, on the basis of the 
outdated laboratory guidelines,3 many laborato-
ries continue to report an “inconclusive” or “sug-
gestive” range using two cutoff values.

Concurrent with changes in guidelines, manu-
facturers have progressively enhanced the analyt-
ic performance of troponin assays. This effort 
has reduced the incidence of analytic false posi-
tives (i.e., an elevated value despite an absence of 
circulating troponin). Also, as a result of better 
precision, the new assays are analytically more 
sensitive and can detect substantially lower con-
centrations of troponin than previous generations 
of assays. This trend has led to two critical 
questions: What is the diagnostic sensitivity and 
specificity of the more sensitive assays? And is 
the low concentration of detectable troponin 
clinically meaningful?

Keller et al. and Reichlin et al. report large, 
multicenter evaluations of the diagnostic perfor-
mance of several sensitive assays for troponin. 
Their principal findings are highly consistent. In 
the two studies, the accuracy of troponin for the 
diagnosis of myocardial infarction was improved 
with the sensitive assays (94 to 96%), as com-
pared with the older assays (85 to 90%). The im-
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proved accuracy was most pronounced soon after 
the onset of chest-pain symptoms. In the study 
by Reichlin et al., the accuracy of the sensitive 
assays within 3 hours after the onset of chest 
pain was 92 to 94%, as compared with 76% for 
the standard assay.

Not surprisingly, this enhanced accuracy arose 
from a substantial increase in clinical sensitivity 
with the analytically more sensitive assays.7 In 
the study by Keller et al., the clinical sensitivity 
at the 99th percentile cutoff value increased from 
63.7% to 90.7% with the newer assay. However, 
the improved sensitivity was accompanied by a 
reduced specificity for myocardial infarction, as 
compared with the standard assay (90.2% vs. 
97.2%). Consequently, for every 100 patients with 
an elevated troponin level detected with the sen-
sitive assay, 77 had a final diagnosis of myocar-
dial infarction. This positive predictive value was 
as low as 50% with one of the assays that were 
studied by Reichlin et al.

In these studies, the two groups of investiga-
tors showed that a new generation of sensitive 
assays for troponin improved overall diagnostic 
accuracy and thus functioned as a better test. 
The findings support current professional guide-
lines for the use of troponin4,5 and a rationale for 
the use of more sensitive assays. However, their 
results also confirm a trade-off of superior clin-
ical sensitivity for diminished clinical specificity 
for the diagnosis of myocardial infarction.

It is essential to differentiate between the tis-
sue specificity of troponin for cardiomyocyte in-
jury and the clinical specificity for myocardial 
infarction, which is defined by ischemia as the 
mechanism of injury.5 The adoption of troponin 
has revealed the occurrence of myocardial injury 
in many conditions in which it was not previously 
detected with the use of CK-MB. Such detection 
has given the impression of an increased num-
ber of false positive results. However, this occur-
rence does not impugn the tissue specificity of 
troponin but rather underscores that myocardial 
injury may result from a variety of mechanisms. 
It also shows that a clinical diagnosis of myo-
cardial infarction depends both on elevated levels 
of troponin and on clinical data (e.g., the pres-
ence of typical symptoms) that support ischemia 
as the cause.4,5 On the basis of this pathophysi-
ology, it is not possible to reliably discriminate 
ischemic from nonischemic causes (e.g., myocar-
ditis) by simply raising the cutoff value. However, 

a rising or falling pattern of troponin values is 
helpful in discriminating acute injury from chron-
ic causes, such as end-stage renal disease.4,5 Also, 
imaging techniques, such as cardiac magnetic 
resonance imaging, are likely to play an increas-
ing role in distinguishing patterns of myocardial 
injury.

In addition to these diagnostic considerations, 
the prognostic implications of low-level increases 
in troponin that are detected with sensitive assays 
must be addressed. At least six studies, including 
clinical trials and community-based investiga-
tions, have firmly established the prognostic rel-
evance of a small elevation in troponin (>99th 
percentile with the use of the previous genera-
tion of assays) in patients with an acute coronary 
syndrome.5 Collectively, these data indicate a 
more than doubling of the adjusted risk of death 
or recurrent ischemia in patients with a small 
troponin elevation.5 Among patients with a high 
probability of an acute coronary syndrome, the 
approximately 20% of patients who were missed 
with the use of outdated cutoff values for tro-
ponin were at high risk for recurrent events. 
These patients derived significant benefit from 
an early invasive evaluation, which shows the 
cost of using higher cutoff values in an attempt 
to increase clinical specificity.8 Similar investi-
gations of outcomes and therapeutic implications 
have yet to be performed for the majority of sen-
sitive assays studied by Reichlin et al. A single-
center evaluation of the assay studied by Keller 
et al. suggested that the prognostic implications 
of low-level troponin are maintained,9 but results 
from larger studies are needed.

The studies by Keller et al. and Reichlin et al. 
indicate that sensitive assays for troponin are a 
step forward with respect to overall diagnostic 
accuracy for myocardial infarction. Additional 
studies are warranted to clarify  the association 
between changes in troponin levels measured 
with sensitive assays and short-term and long-
term outcomes of patients.
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