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ARTICLE / INVESTIGACION

Diagnostic utility of high-sensitive troponin T in patients with acute coronary
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Abstract: Cardiovascular diseases are the first cause of death in the world. Early detection of coronary pathologies
contributes to the prevention of acute coronary events. High-sensitive troponin T is a valuable biomarker for diagnosing
and assessing these patients. A retrospective cross-sectional study was performed from January 2018 to December 2020
at Hospicor-Manta. We included 571 patients who attended the Intensive Care Unit and had at least one high-sensitive
troponin T determination with symptoms in the first 6 hours. Analyzing from the upper reference limit (99th percentile,
allows understanding and interpreting data from the values below which a certain percentage is found for cardiac troponins.
Elderly male patients tended to suffer acute coronary syndrome (p<0.05). The most frequent comorbidities were: arterial
hypertension, dyslipidemia and diabetes (p< 0.05). There was evidence of the correlation between high-sensitive troponin
T values and electrocardiographic signs of acute coronary syndrome (p<0.05). There was a moderate correlation between

high-sensitive troponin T analysis and acute coronary syndrome (p< 0.05).
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|
Introduction

Cardiovascular diseases (CVD) are the leading cause
of death worldwide and in most Latin American countries.
CVDs are estimated to cause 1.9 million deaths per year'.
However, many of these diseases can be prevented by
using healthy diets, regular physical exercise, and avoiding
tobacco use, among other measures.

Myocardial infarction and cerebrovascular disease are
part of the so-called non-communicable diseases. Around
4.45 million people die each year from these entities, and a
third of these deaths occur before the age of 702.

Early detection of coronary disease in the subclinical
stage through laboratory analysis helps prevent acute coro-
nary events such as unstable angina (UA), acute myocar-
dial infarction (AMI), and death of coronary origin3#.

Troponin | and troponin T (Tnl and TnT) are muscle-thin
filament proteins that are part of a complex in skeletal mus-
cle. Both Tnl and TnT exist in skeletal and cardiac forms.
Cardiac isoforms are extremely heart-specific and are in-
creasingly used as specific markers of myocardial damage.
The more injury to the heart, the higher the blood troponin
value will be®.

Ultrasensitive cardiac troponin (hs-cTn) assays are
superior to conventional cardiac troponin (cTn) studies for
the early diagnosis of AMI. Current guidelines recommend
using cut-off values for cTn corresponding to the 99th per-

centile in healthy controls and a rising and falling pattern.
Hs-CTn should be measured on admission and repeated
3-6 hours later because some chronic diseases show high
but stable cTn concentrations; dynamic changes become
a critical part of diagnosing AMI. However, it is essential
to distinguish the differences associated with AMI from the
dynamic changes associated with laboratory imprecision or
normal chronobiological variation®.

Acute coronary syndromes (ACS) include a broad
spectrum of clinical presentations, ranging from chest pain
to cardiogenic shock due to prolonged ischemia or me-
chanical complications. They also encompass electrocar-
diographic presentations such as ST-segment elevation
myocardial infarction (STEMI) or non-ST-segment elevation
ACS (NSTE-ACS)'".

Regardless of the presence of typical signs and symp-
toms of myocardial ischemia and suggestive electrocardio-
graphic (ECG) abnormalities, measurement of cTn, either
cTnl or cTnT, has become the gold standard to make a
specific clinical decision, particularly for the diagnosis of
NSTEMI&®,

In Ecuador, data from the National Institute of Statistics
and Censuses (NISC) of 2018 indicated that ischemic heart
disease is the leading cause of death in the general popu-
lation, with more than 3,000 deaths per year, both in men
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and women. The incidence of STEMI despite new ischemic
event detection technologies is increasing®.
Cardiovascular pathologies generate a significant clinical,
social, and economic impact in industrialized and developing
countries. In our health center, the number of patients with
ACS has been increasing in recent years; for this reason, we
have proposed to determine the usefulness of high-sensitive
troponin T (hs-TnT) in the diagnosis of acute coronary syndro-
me in patients treated during 2018-2020 in Hospicor -Manta.

|
Materials and methods

A retrospective cross-sectional study was conducted
to determine the importance of hs-TnT in diagnosing pa-
tients with acute coronary syndrome from January 2018 to
December 2020 at Hospicor-Manta. We included 1438 pa-
tients who met the following criteria: admitted to the Hospi-
cor-Manta Intensive Care Unit and with at least one hs-TnT
determination within 4 to 6 hours of symptom onset or ad-
mission. Sociodemographic variables were analyzed: age,
sex, and cardiovascular risk factors: hypertension, dyslipi-
demia, smoking, diabetes mellitus, and obesity. All patients
underwent an initial clinical evaluation, where clinical data,
12-lead electrocardiogram, electrocardiographic monito-
ring, hs-TnT levels between 4 to 6 hours, and a second
measurement within the first 24 hours were recorded. All
information was stored in an EXCEL database. Samples in
hs-TnT analysis were obtained basally at 4-6 hours from the
onset of pain or admission and within 24 hours with a total of
(N=189) for 2018, (N=216) for 2019, and (N=166) for 2020,
giving a total of 571 cases to be studied, analyzing from
the upper reference limit (99th percentile, which allowed
understanding and interpretation of data, from the values
below which a certain percentage is found). Qualitative va-
riables were expressed as percentages and analyzed using
the chi-square test. Quantitative variables were defined as
means with their standard deviation, diagnosed with the
T-test or non-parametric as appropriate, and by paired sam-
ple analysis, where age was analyzed using a numerical
interval scale in which both the order and the exact diffe-
rences between the values were represented, calculating a
range of 10 years to determine the predisposing values in
terms of the 99th percentile, which divides a series of data
ordered from lowest to highest in one hundred equal parts.

Hs-TnT levels were measured using the Wilcoxon test
(Mann-Whitney) for comparison between two subgroups,
such as those with ACS and those without ACS without
ST-segment elevation. In the analysis of comorbidities, 571
patients were taken, with a standard deviation that analyzed
the information on the mean dispersion to the variable ACS.
In addition, the confidence interval was determined, which
indicated that within the given range, the true value of a
parameter with 99% certainty was found as recommended
cut-off values for the diagnosis of ACS are the upper re-
ference limit (ULR); that is, the 99th percentile, the same
that is important to determine the relationship that may exist
between the causes that predispose to the increase in ACS.
Hs-TnT utilization strategies were evaluated and obtained
by a COR curve for hs-TnT. Differences with a probability
error of less than 5% were considered significant, where
sensitivity, specificity, positive predictive value, and nega-
tive value about hs-TnT were recognized. The data were
analyzed using SPSS 18.0 software from the documentary
collection of patients in the study years.

|
Results

A population of 571 patients with elevated hs-TnT le-
vels attended the Hospicor-Manta Intensive Care Unit from
2018 to 2020 was considered.

Table 1 analyzed age using a numerical scale and hs-
TnT levels, using the Wilcoxon test (Mann-Whitney) for
comparison between two subgroups: determination of pa-
tients with ACS and without ACS without ST-segment eleva-
tion, said probability values less than 0.05 (p<0.05).

There was a prevalence of male sex represented by
hs-TnT levels with a p99 value of 71.5 with 11.1-194.3, and
with ACS of 38.4%, giving a p-value of 0.03, indicating that
the result is clinically essential.

Analyzing the age ranges, it can be established that
high hs-TnT levels are more prevalent in patients aged 60 to
70 years with hs-TnT values of 12.6-236.1 ng/l and 31.9%
of cases with ACS (p. 0.03). Age groups between 70 to 80
years presented hs-TnT levels of 13.3-255.5 ng/l with a total
of 36.4% of patients with ACS. Likewise, patients aged 80
to 90 years showed hs-TnT levels of 14.5-190.7 ng/l, with
29.5% of patients with ACS determined with a p-value of
0.01, resulting in clinically significant.

Table 2 shows that diabetes accounted for 64.6% (369)
with a confidence interval of 12,184-15,823 calculated using
the 99th percentile, with a p-value of 0.03, followed by ar-
terial hypertension with 59.6% (340) with a Cl of 12,242-
14,043 and a p-value of 0.02. These results corroborate that
the presence of associated diseases constitutes a conside-
rable risk factor in the appearance of ACS, with the conse-
quent elevation of troponins.

Figure 1 shows the association between the levels of
involvement of the pathologies represented on ACS using a
ROC curve. The sensitivity of 99L was calculated at 64.6%
(Cl1 12.184-26.463) as the cut-off point for the diabetes re-
sult. The specificity was 21.4% (Cl 16.457-26.463) based
on minimum values for the chronic renal failure cut-off point,
between which the cut-off points for arterial hypertension
and dyslipidemia were established.

The groups with risk factors analyzed through the Wil-
coxon test showed highly statistically significant differences
(p<0.003). This expressed that the hs-TnT values of each
group with risk factors were significantly higher for the diag-
nosis of acute coronary syndrome. In addition, it can be
observed that diabetes mellitus, arterial hypertension, and
dyslipidemia have the highest incidence according to the
susceptibility analyzed within the graph.

Table 3 showed hs-TnT values >0.004ng/ml in 78.3% of
patients with electrocardiographic signs of ACS, while cases
with hs-TnT concentration <0.004ng/ml represented 21.7%
with ACS. The percentage of electrocardiogram results
can determine the total f / % value. This does not predict
a stable analysis because troponin levels can be unstable
when the ACS determination is performed in the first hours
of symptom onset. However, a p-value of 0.05 is presented
for tests with Tntus >0.004ng/ml. This means that hs-TnT
values can detect ACS at an earlier stage than traditional
tests, which may lead to early treatment. It is important to
note that ultrasensitive troponins should be complemented
with the clinical picture and other studies to confirm the
diagnosis of ACS.

Table 4 shows correlational variables according to
Pearson's R that allow us to analyze the incidence of the
hs-TnT study on the determination of patients with ACS. A
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Variables Category N=571 hs-TnT ACS no ACS P value
po9 ng/l

Sex Females (210) 36.7% 14.4 10.6-166.4 23.7% 76.3% p. 0.05

Males (261) 63.2% 71,5 11.1-194.3 38.4% 61.6% p. 0.03

Age <30 — 40 years (8) 1.40% 10.12 15.8-172.1 11.4% 88.6% p. 0.06

40 — 50 years (53)9.28% 2438 13.1-184.4 16.8% 83.2% p. 0.06

50 -60 years (55)9.63% 66,66 13.4-191.2 28.5% 71.5% p. 0.04

60 — 70 years (198) 34.68% 71.63 12.6-236.1 31.9% 68.1% p. 0.03

70 — 80 years (218) 38.18% 79.25 13.3-255.5 36.4% 63.6% p. 0.01

80 — 90 years (32) 5.60% 28,85 14.5-190.7 29.5% 70.5% p. 0.01

90 — 100 years (7) 1.23% 74,81 10.1-179.2 22.1% 77.9% p.- 0.03

Table 1. Sociodemographic factors related to high-sensitive troponin T - Acute coronary syndrome.

Comorbidities Cases + SD CI(99) P value
DIABETES (369) 64.6% 8.18 12.184-15.823 p. 0.03
ARTERIAL HYPERTENSION (340) 59.6% 7.87 12.242-14.043 p. 0.02
DYSLIPEMIA (158) 27.6% 8.52 14.707-17.280 p. 0.03
CHRONIC RENAL FAILURE (122) 21.4% 12.46 16.457-26.463 p. 0.06
Table 2. Causative factors/comorbidity.
hs-TnT concentration Electrocardiogram result / ACS
ACS no ACS Total /% P value
>0.004ng/ml 78.3% 52.5% 174 (29.6%) p- 0.05
<0. 004ng/ml 21.7% 47.5% 397 (70.4%) p- 0.04
Total 100% 100% 571 -

Table 3. Electrocardiogram result according to his-TnT / ACS concentration.
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Figure 1. Association between levels of involvement of comorbidities represented on ACS.
Variables | Error 95% confidence P value
tip. (a) interval
Table 4. Correlation of variables hs-TnT /
ACS.
hs-TnT 052 595 p. 0.05
ACS 038 489 p. 0.04

moderate correlation was demonstrated, being moderately
significant when knowing that using the hs-TnT analysis, it
is possible to establish the existence of ACS, applying the
mean analyses that predispose sociodemographic values
causative around comorbidities. This result allows institu-
ting an upper limit of 0.595 for his-TnT, within a TnTus value
of 50 ng/L, which is an adequate cut-off point to evidence
coronary problems, where 0.489 is estimated as a confiden-
ce interval to determine the existence.

The correlation between ultrasensitive troponin levels
and ACS is strong, with higher troponin levels indicating a
higher probability of ACS by presenting a p.value of 0.05,
focusing on a moderate correlation; however, it is essential
to keep in mind that a positive troponin test alone does not
confirm the diagnosis of ACS.

|
Discussion

In the analysis of the sociodemographic characteriza-

tion of patients with acute coronary syndrome and hs-TnT
elevation, there was a predominance of males in our study
and most of the series reviewed"-'®. However, Dominguez
et al.” found a slight difference in favor of females, despite
including patients with non-ischemic troponin elevation, wi-
thout taking into account the clinical signs of ACS and only
using hs-TnT values as a predictor of mortality. Regarding
age, there was a similarity between the present study and
the literature consulted, where there was a proportional in-
crease between years of life and troponin elevation in coro-
nary pathologies''.

Comorbidities increase the probability of suffering or
dying from cardiovascular disease in those who present
them. Since the beginning of the present century, major in-
dependent risk factors have been incorporated, which have
a stronger association with CVD and are very frequent in
the population. Let us take into account the most frequent
comorbidities in our patients. We can observe that they are
all included in this group, which makes this population more
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vulnerable to ACS and elevated hs-TnT.

Diabetes is an independent risk factor for coronary
atherosclerosis. There is a relationship between hypergly-
cemia and ACS prognosis, with increased glycemia being
a strong predictor of adverse events in patients admitted
for ACS?'22,

Liu et al. studied 498 patients with non-ST-segment
elevation ACS divided into three groups according to gly-
cemia values at admission: group A: glycemia less than 7.8
mmol/L, group B: glycemia between 7.8 and 11.0 mmol/L
and group C glycemia = 11.1 mmol/L; they found higher
rates of heart failure, malignant arrhythmias and death in
groups B and C compared to group A with statistically sig-
nificant results (p<0.05). This relationship was similar when
group B was compared with group C, with a higher inciden-
ce of the effects above in group C (p<0.05)%.

Other series corroborate the relationship between as-
sociated diseases and ACS; the study by Sprocket and
Diaztagle evidenced a high incidence of hypertensive and
previously cardiac patients with recurrent angina and infarc-
tion?*. Likewise, a recent study published in the Malaysian
Journal of Medical Sciences found elevated troponin levels
in hypertensives and diabetics who suffered coronary syn-
dromes?.

Modifications of troponin values have also been de-
monstrated in patients with CKD on dialysis®*2¢. However,
a study published by Baron et al. observed troponin eleva-
tion in only 3% and 6% during pre-dialysis and post-dialy-
sis, respectively, which demonstrated a low incidence of
abnormal troponins in patients with CKD on dialysis, with
non-significant differences?. Similarly, a study published in
the Spanish Journal of Cardiology found a low incidence of
abnormal troponins in patients with CKD. These results de-
monstrate the importance of interpreting troponin elevation
as a risk condition without considering its increase due to its
causative disease'™.

cTn has been used for years as the primary study in
diagnosing coronary syndromes. With the incorporation of
highly sensitive biomarkers, our interpretation of the results
has changed considerably. These ultrasensitive tests allow
early detection of infarcts, even identifying microinfarcts
within the first 2 hours of symptom onset®. In the Fourth
Universal Definition of Myocardial Infarction, high-sensitivity
troponin measurements are recommended over less sensi-
tive ones since they provide greater diagnostic accuracy at
an identical low cost®'.

A study published in the Spanish Journal of Cardiolo-
gy demonstrated cardiac injury by high-sensitivity troponin
values in 34.6% of patients with severe COVID-19. Morta-
lity and mechanical ventilation were higher in patients with
cardiac injury than in patients without cardiac injury (39.1%
vs. 9.1%)%.

Similar results were described by an article in the New
England Journal of Medicine, where TnTus tests were po-
sitive in 114 patients, considering an accurate early detec-
tion of myocardial cell injury in ACS; furthermore, negative
test results were associated with low risk and allowed the
rapid and safe discharge of patients with an episode of acu-
te chest pain from the emergency room?:. However, in the
study by Jaffe et al., it was shown that most current immu-
noassays for measuring hs-TnT lacked the recommended
analytical sensitivity to determine the ULR accurately; that
is, the 99th percentile reference value, which is the cut-off
value recommended by existing guidelines for diagnosing
ACS®,

A multicenter study involving several hospitals in Aus-
tralia and New Zealand with a population of 4371 patients
with suspected ACS found no differences between groups
in angiography or revascularization rates. All analyses
showed a low incidence of in-hospital events, including
recurrent heart failure in patients for whom high-sensitivity
troponins were used (GEE odds ratio, 0.75; 95 % CI, 0.60-
0.94; P = 0.014); IPW analysis showed an absolute reduc-
tion of 2.3 % in these events with the use of the high-sensi-
tivity assay (P = 0.018)%.

A similar result was shown in a study published in the
Argentine Journal of Cardiology, where it was concluded
that clinical variables and ultrasensitive troponin values
were not consistent in predicting hospital events in patients
with ACS. In addition, they considered it unnecessary to use
them to guide therapeutic strategies™.

In the present study, a moderate correlation was ob-
served, being moderately significant when knowing that uti-
lizing the analysis of hs-TnT value, it is possible to see the
existence of ACS, applying the mean analyses that predis-
pose sociodemographic values, causative around comor-
bidities managing to establish an upper limit of 0.595 for
hs-TnT, within a hs-TnT value of 50 ng/L seems to be an
adequate cut-off point that predisposes to evidence coro-
nary problems.

|
Conclusions

There was a predominance of male patients aged 70-
80; the most frequent comorbidities were hypertension and
diabetes. There was a statistically significant correlation
between ultrasensitive troponin levels and electrocardiogra-
phic findings of ACS. A moderate correlation was significant
when we found that the analysis of hs-TnT predisposes to
ACS despite the levels of hs-TnT instability according to the
cut-off point.
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