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Objective: The present study was aimed to establish a threshold value for cardiac troponin I (cTnl) for nonacute coronary syndrome (ACS)
participants from the local population and also to determine the importance of serial time point estimation of c¢Tnl in acute myocardial
infarction (AMI), non-ST-elevated MI (NSTEMI), and unstable angina cases. Methods: The present study included 194 cases, admitted in
ICCU with the complaint of anginal pain; 31 were diagnosed with AMI with typical electrocardiography (ECG) changes; whereas, 48 cases
were diagnosed with NSTEMI. The latter group of cases was selected for the time point study of cTnl release at 0—4 h, 6-12 h, 72 h, and 144 h
of admission. ¢Tnl levels were assessed using the Abbott ARCHITECT 11000SR system. Results: ACS was clinically ruled out in 98 cases,
and cTnl level for them was used to decide ¢Tnl threshold for the non-ACS group. cTnl level was checked in 17 cases of unstable angina.
The threshold value of ¢Tnl for non-ACS participants was 0.1 ng/ml and can be considered as cut-off value for the regional population. The
data suggested that the peak of cTnl levels in most of the AMI cases reached during 6—12 h. The c¢Tnl levels were lower than 0.1 ng/ml, and
no significant change in ECG was noticed in 17 cases of unstable angina. Conclusion: The present study suggested that the repeat of cTnl
assay after 4-6 h of admission is required if the initial value is <3 ng/ml.
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it is necessary to obtain serial measurements for optimal
diagnostic accuracy.¢

INTRODUCTION
“Cardiac troponin I’ (¢Tnl) is a highly sensitive and specific

myocardial injury marker. cTnl is very useful for evaluating
ischemic chest pain wherein biochemical data are not
confirmative. Electrocardiography (ECG) changes may not
be obvious in all cases of acute myocardial infarction (AMI).
Hence, the Joint European Cardiology/American College
of Cardiology Committee and the National Academy of
Clinical Biochemistry proposed c¢Tnl and c¢TnT as the
appropriate markers for a definitive AMI diagnosis.!'
The higher cardiac specificity of ¢Tnl confers superiority
over ¢cTnT.B4 Clinical study results have demonstrated that
elevated serum levels of ¢cTnl are detectable within 4-6 h
after the onset of chest pain, reach peak concentration in
approximately 12 h and remain elevated for 3—10 days
following AML.F! Since patients may present with the rise
in ¢Tnl at varying times following the onset of symptoms,
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The researchers also recommend that each institution
establishes their own release patterns of cardiac biomarkers.!”
However, there have been no established data on ¢Tnl values
of the Indian population. Further, published data on serial
sampling of c¢Tnl for the Indian population are lacking.
Besides, there are no published data for the threshold values
of ¢Tnl in nonacute coronary syndrome (ACS) cases in India.
Although cTnl is now accepted as a standard marker for
definitive AMI diagnosis, creatinine phosphokinase (CPK)
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and CPK-MB were not included for comparison.!'? Further,
the aim of the study is to establish a threshold value for cTnl
for non-ACS participants from the local population and also
to determine the importance of serial time point estimation of
c¢Tnl in AMI, non-ST-elevated MI (NSTEMI), and unstable
angina cases.

MeTtHoDS

The study was a prospective study from January 2014 to June
2015 at Choithram Hospital and Research Centre, Indore.
One hundred and ninety-four cases were referred to the center
with the complaint of anginal pain. The age group ranged
from 30 to 70 years, and 68% of them were male. Thirty-one
of them had ST elevation in ECG with ischemic symptoms
and diagnosed with acute MI. These cases were not included
for ¢Tnl levels since cardiac marker was not required for
the diagnosis. Ninety-eight of them had normal ECG and
follow-up observation for 3 days did not show any suspicion
of ACS and were considered as non-ACS group, and the basal
level of cTnl for these participants was used to establish the
normal threshold value for population.

Forty-eight cases of AMI admitted to our ICCU were included
in the ¢Tnl study. These cases were in agreement with the
recent definition of MI based on the guideline of American
College of Cardiology (ACC) and European Society of
Cardiology (ESC)® with a cTnl value above 0.1 ng/ml but had
not shown characteristic ST-segment elevation at the time of
admission. Two cases had cTnl value <0.03 ng/ml at the time
of admission but had Q-wave change without ST elevation and
after 6 h had shown elevated cTnl level. Blood samples were
collected at admission, 6-12 h, 72 h, and 144 h of admission
for ¢Tnl estimation.

The cTnl levels were measured using the ARCHITECT
i1000SR Kit from MS Abbott (USA) on ARCHITECT
11000SR immunoanalyzer. The ARCHITECT i1000SR is
a microparticle enzyme immunoassay (MEIA) and highly
sensitive for the quantitative determination of ¢Tnl in human
serum or plasma on the ARCHITECT i1000SR System.!%

Of 194 cases, 17 had anginal pain, but their cTnl levels
were <0.1 ng/ml; no ECG changes found out at the time of
admission; and the ¢Tnl level was reassessed after 4-6 h.

ResuLts

The mean value of cTnl level in 98 non-ACS participants
was 0.034 with the standard deviation (SD) value of = 0.022.
Mean + 3 SD value was 0.1 ng/ml and was accepted as
threshold value of ¢Tnl in non-ACS participants.

The rest of the 96 cases were included in this study, as
ACS cases. Of these 96 cases, 26 underwent angiographic
assessment. The angiographic findings showed a triple vessel
block in 8 patients, a double vessel in 13 patients, and 5 patients
had a single vessel block. Of these 8 triple vessel blocked
patients, 5 underwent angioplasty.

Data for 34 patients of 48 patients are displayed in Figure 1.
Initial values <0.03 ng/ml were seen in two cases who had
severe angina chest pain and Q-wave abnormalities. The
subsequent value of ¢Tnl was quite high for these two cases.
The peak value of the cTnl was noted for 11 cases in the first
4 h of admission while in 20 cases, the peak value reached
during 6-12 h, and only 2 cases had peak level at 72 h of
admission. Fourteen cases had peak level not >2.4 ng/ml
[not shown in Figure 1].

The mean values for cTnl at various time points are shown
in the bar diagram in Figure 2. The mean value was raised
maximum at 6—12 h and dropped subsequently. At 6 days, the
cTnl levels dropped to mean of 3.31 ng/ml.

In all 17 unstable angina cases, cTnl values did not exceed the
basal level during admission as well as in 4-6 h reassessment.
There were no ECG changes seen, but the response to the
clinical treatment observed.

Discussion

The threshold value of 0.1 ng/ml in the present study was
based on the mean +3 SD for 98 non-ACS participants. The
threshold appears to be more meaningful than the values in the
normal nonsymptomatic patients. The value of >0.25 ng/ml
is accepted as significant by some laboratories,”™'” but the
threshold based on local non-ACS participants was 0.1 ng/ml
and has been suggested by Misson and Calzolari.['!

The serial time point study of cTnl levels among the ACS
patients is unique in India. In the present time point study,
11 of 34 cases of AMI showed a peak value of cTnl in the
first 4 h, whereas the majority (20/34) had shown the peak
at 6—12 h, and only two cases had a late peak of ¢cTnl value,
at 72 h. The gross findings are similar to those referred to
other studies.!"?l The present study observations were noted
that the level of cTnl value in the first 4 h may not be high
and is impo rtantly pointed out the need of repeat of cTnl
evaluation during 612 h. It is not a very regular practice till
now in India, to carry out a repeat estimation of cTnl, after
a negative serum cTnl value during hospital admission and
may miss some cases of ACS.

The levels of ¢Tnl for unstable angina cases were often lower
than 0.1 ng/ml and did not show a notable rise in 612 h.
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Figure 1: Individual data presentation of cardiac troponin | in different
time (n = 34)
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Figure 2: Mean value of cardiac troponin | in different time (n = 34)

Musso et al.l" described only 3/32 cases of unstable angina
to have elevated cTnl while Janorkar et al.l'¥ observed cTnl
level >0.6 ng/ml in 43% of the cases. A general consensus
appears that the serum cTnl values are much lower in AMI
cases and less frequently elevated. However, the elevated cTnl
is associated with severity of coronary disease and increased
risk of subsequent cardiac events.['>!5]

The method of ¢Tnl needs to be sensitive to detect
0.05 ng/ml, and the time for reporting should be <1 h for
faster management of the ACS. For conveniences and
rapidity, immunochromatographic methods are introduced
by several diagnostic firms. It needed to be mentioned that
almost dozen diagnostic kits available in Indian markets were
checked at our end, and none of the immunochromatographic
method gave consistent detection of the cTnl levels <3 ng/ml
(unpublished observation). The criticism was for the rapid
detection by qualitative/semiqualitative tests and not for
quantitative methods. The detection of the methodology
Abbott ARCHITECT 11000SR Troponin I assay is an
METIA for the quantitative determination in human serum,
or plasma on the ARCHITECT i1000SR immunoanalyzer
was used in the present study.l'® The recent studies
recommend that serial time point patient studies are most
useful diagnostically.'”)

CoNncLusIoN

The threshold value for ¢Tnl derived in the present study is
0.1 ng/ml, and the peak of the cTnl level in AMI cases is usually
noted in the first 12 h after the onset of AMI and elevated
levels above the threshold persisted for more than 144 h. It
was observed in the present study that the cTnl level is often
lower than 2.5 ng/ml for NSTEMI. If the initial cTnl level
is less 3 ng/ml, a repeat cTnl estimation is suggested during
6—12 h after the onset of AMI.
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