
Chest pain and high-sensitivity troponin 5

ACHAIKI IATRIKI January - March 2023, Volume 42, Issue 1

efficacy (PPV) and very high safety (NPV). Furthermore, 
it is simpler to perform, more rapid and is associated 
with fewer missed MI situations [4, 20].

Observe zone
Patients who cannot be assigned to the rule-out or 

rule-in zone, are assigned to the ‘observe’ zone. These 
patients constitute up to one third of those evaluated 
for suspected ACS and are usually men with pre-existing 
CAD and high long-term mortality [24]. Additional 
cardiac troponin measurement at 3 hours and echo-
cardiography are the next steps, crucial for accurate 
diagnosis [24] (Figure 1). 

Clinical assessment of mildly elevated cTn levels is 
integral, because up to one third of patients assigned 
to the observe zone will finally have a diagnosis of MI 
or UA. Thus, serial sampling of cardiac troponin at 3h is 
essential for the differential diagnosis between acute 
cardiac disease (MI) and chronic cardiac disease. MI is 
combined with a dynamic cardiac troponin course, while 
chronic cardiac disease is associated with a more stable 
hs-cTn elevation [25].

Patients with a high clinical suspicion of NSTE-ACS 
and a relevant change of cardiac troponin within 3 
hours should undergo invasive coronary angiography, 
while patients with a low to intermediate suspicion of 
NSTE-ACS, should be offered noninvasive imaging tests 
(CCTA) after discharge, or imaging-based stress testing 
stress echocardiography, positron emission tomography, 
single-photon emission tomography (SPECT) or cardio-
vascular magnetic resonance imaging (CMR). In case of 
special conditions, e.g., rapid ventricular rate response to 
atrial fibrillation or hypertensive emergency no further 
diagnostic tests are recommended [4].

Patients with mild hs-cTn elevations
Mildly abnormal hs-cTn levels are just above the 99th 

percentile (up to 3 times the 99th percentile) and have 
a broad differential diagnosis [26]. The PPV for patients 
with acute chest discomfort and mild hs-cTn elevations is 
very low, about 50% [26]. Therefore, when clinicians are 
confronted with these challenging patients, they should 
first consider pre-test probability for MI based on clinical 
presentation (symptoms and signs) and ECG findings. 
Moreover, they should think about an obvious non-MI 
explanation for the mildly abnormal hs-cTn levels, such 
as acute tachyarrhythmia, acute pulmonary embolism 
or acute heart failure. They should also consider which 
diagnostic tests can be useful, such as a repetition of 
cTn measurement within 1 hour, echocardiography or 
CMR. Finally, a serious aspect that has to be mentioned, 
is that hs-cTn elevations, regardless of the cause, are 
associated with increased mortality. So, further exami-
nations are important [26].

Confounders of cardiac troponin concentration
In patients presenting at the ED with suspected NSTE-

ACS, besides the presence or absence of MI, there are 
four clinical variables that affect hs-cTn levels: age, sex, 
renal dysfunction, time from chest pain onset [4, 8, 12]

According to recent studies, the use of sex specific cut 
off levels was associated with an insignificant number of 
patients being reclassified in comparison with the use of 
a uniform cutoff level [27, 28]. Consequently, the use of 
sex-specific cutoff levels is not recommended by ESC so 
far [4]. Further studies are essential in order to determine 
the advantages or disadvantages of sex-specific cutoff 
levels in the diagnostic algorithms.

Patients with suspected MI and renal dysfunction are 

Table 2. Assay specific cut-off levels in ng/l within the 0 h/1 h and 0 h/2 h algorithms.

0 h/1 h algorithm Very low Low No 1hΔ High 1hΔ

hs-cTn T (Elecsys; Roche) <5 <12 <3 >_52 >_5

hs-cTn I (Architect; Abbott) <4 <5 <2 >_64 >_6

hs-cTn I (Centaur; Siemens) <3 <6 <3 >_120 >_12

hs-cTn I (Access; Beckman Coulter) <4 <5 <4 >_50 >_15

0 h/2 h algorithm Very low Low No 2hΔ High 2hΔ

hs-cTn T (Elecsys; Roche) <5 <14 <4 >_52 >_10

hs-cTn I (Architect; Abbott) <4 <6 <2 >_64 >_15

hs-cTn I (Centaur; Siemens) <3 <8 <7 >_120 >_20

hs-cTn I (Access; Beckman Coulter) <4 <5 <5 >_50 >_20


