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ABSTRACT

Objective: To determine the frequency of positive Troponin | in non-acute coronary syndrome critically ill patients,
at a tertiary care hospital, Karachi.

Study Design: Descriptive / cross sectional study

Place and Duration of Study: This study was conducted at the Cardiology Unit at Liaquat National Hospital
Karachi from June 2019 to Dec 2019.

Materials and Methods: Total 148 patients of either gender with age between 35 to 70 years, diagnosed as critical
iliness were included. Non-ACS was diagnosed through ECG and echocardiography findings. Blood sample was
taken for a troponin | test. Outcome variable was diagnosis of elevated Troponin | level. SPSS version 21 used for
data analysis. Mean+SD were calculated for quantitative variables. Qualitative variables presented as frequency and
percentages. Chi square test was applied and p-value <0.05 was taken as significance.

Results: There were 111 male and 37 female patients. The mean age was 51.15+9.76 years. The mean troponin-I
score was 3.08+7.47 ng/mL with range 50.7(0.3-51.0). The elevated troponin-I was observed in 84(56.8%) patients.
The result showed that age was significantly association with elevated troponin but gender, duration of illness,
hypertension, and smoking status were not significantly association.

Conclusion: In conclusion there was high prevalence of cardiac troponin-positive patients admitted with critical
iliness other than ACS. It increases with the increase in age, predominant in male gender but no significant
association with risk factors was noted.
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INTRODUCTION

It is important to determine the extent of disease and
outcome of critical patients as it affects management
approaches. There are many individual risk factors that
predict the intensive care unit (ICU) mortality and can
be judged by multiple investigations such as highly
elevated troponin-1 in critically ill patients.'Several
reports have shown that cardiac involvement is a
significant factor in deciding the outcome of critical
patients.2®  For  critically sick  patients  the
pathophysiology of myocardial injury is considered to
be multi - factorial, including the underlying disease

mechanism, hypoxemia, acidosis, and therapeutic
maneuvers.*
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This is estimated that some degree of myocardial
damage can complicates as many as 15 per cent of ICU
admissions and as many as 85 per cent of patients with
sepsis may have elevated cardiac troponin..2® Multiple
studies have measured the prognostic importance of
elevated cTnl in chronically ill patients without ACS.
While some have proposed that cTnl levels correlate
with myocardial damage and bad outcomes, others were
unable to validate this association.-36

Troponin | and troponin T cardiac isoforms are highly
active and are common indicators for myocardial
damage, as the main Diagnostic biomarker of an acute
myocardial injury.” Cardiac troponins are also
important prognostic indicators in acute coronary
syndrome®and other diseases such as sepsis, septic
shock, acute stroke and pulmonary embolism.%The
increased levels of troponin suggest a worse prognosis
epically in SIRS, sepsis and/or septic shock.t*?

The elevations of the serum troponin aren't usually due
to an acute coronary syndrome. Multiple ICU
conditions such ascardiac failure, pulmonary
embolism, atrial fibrillation, acute right heart overload,
cardiopulmonary resuscitation trauma, myocarditis,
pericarditis, sepsis, hypovolemia, electrical
cardioversion, renal  failure and  myocardial
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contusion may lead to serum troponin elevations.
Therefore, the secretion and accumulation of troponin is
not sufficient by itself to establish an ACS diagnosis.
Troponin can be elevated in:

1) Sustained ischemia, with permanent damage to
myocytes. The cell membrane degrades, followed by
phasing out cytosolic complexes.

2) Conditions allowing increased permeability of the
myocyte membrane.

3) Myocardial depressive factors generated during
sepsis cause free troponin degradation to components of
less molecular weight.

4) Wall stress can cause
microinfarction to the ventricles.
Higher troponin levels in the absence of ACS will
trigger an assessment of an alternative diseaselike
pulmonary embolism, renal failure, pneumonia, and
sepsis.t2 Regardless of the origin, elevated troponin
levels are likely to have prognostic significance in
critically ill patients.**Apart from having the diagnostic
value in myocardial infarction the troponin I is found to
have prognostic value in sepsis and critically ill
patients. Though sepsis is common presentation in ICU
patients with high mortality rate in Pakistan; therefore
Troponin | can be used as to assess prognosis in local
patients. There is no research study done on such
patients locally. This is why the current study is
proposed. The results of this study will provide
statistics on magnitude of raised serum Troponin I in
sepsis and critically ill patients. If serum Troponin I
found significantly raised and associated with increased
mortality, the study will suggest recommendations for
routine screening and aggressive critical care of such
patients.

MATERIALS AND METHODS

This single centre, cross-sectional, non probability
consecutive study was performed between June 2019
and Dec 2019. The inclusion criterion research
population was either gender of 35 to 70 years of age,
diagnosed of cases of acute coronary syndrome and de
novo lesion (> 70 percent lesion) in a native coronary
artery after coronary angiography, in outpatient
facilities and inpatients attending cardiology unit at
Liaquat National Hospital Karachi.

The data were collected after taking permission from
Ethical review committee of the Liaquat National
Postgraduate Medical Centre Karachi. Approval of
synopsis was taken from the College of Physicians and
Surgeons of Pakistan. Patients who are brought to
intensive care unit with suspicion of critically illness
were approached. The patient whose immediate
attendant provides the written consent was included in
the study. The purpose and procedure of the study were
explained and detailed history and physical examination
(including pulse, BP, Temperature etc) were done
before taking consent. Non-acute coronary syndrome

microinjury  and

was diagnosed through ECG & echocardiography
findings as per operational definitions. It was followed
by drawing blood sample, taken from the peripheral
vein to perform a troponin I test.

Pre-approved proforma was used to collect and
document data. Data were collected on demographic
variables like gender, name, residence, age, GCS score,
level of Troponin | and duration of illness. Outcome
variable was diagnosis of elevated Troponin | level.
Standard treatment protocols were followed for each
patient. Participants in the study were enrolled in a way
that confounding factors were controlled by strictly
following the selection criteria.

Statistical analysis: Data were analyzed after entering
into SPSS version 21. Continuous variables like age,
duration of illness, GCS score, level of Troponin | were
analyzed as mean * Standard deviation. Categorical
variable like gender, diagnosis of elevated Troponin |
level were expressed in frequency & proportions. Age,
gender, duration of illness, GCS score were stratified to
analyze the effect of these variables on outcome. It was
followed by applying the Chi-square test with a P value
<0.05 was taken as significant.

RESULTS

Total 148 patients of either gender with age between 35
to 70 years, who were diagnosed as critically ill with
duration >24 hours upto 7 days, were included in this
study to determine frequency of positive Troponin-I in
non-acute coronary syndrome. Stratification was
accomplished, and post-stratification chi square testing
was applied to observe the effect of modifiers on the
result. The value of P <0.05 was considered to be
substantial.

The results revealed that there were 111 male and 37
female patients. [Table-2].

The mean age of participants at study was 51,15+9,76
years, with a range of 35(35-70) years. The age
distribution is given in Graph-1. The comprehensive
descriptive age statistics are given in Table-1. The age
in two classes was stratified. 71 patients were under 50
years of age and 77 patients were over 50 years of
age.[Graph-1]

The mean duration of illness was 2.57+0.57 days, with
range 2(2-4) days. [Table-1].

The mean GCS score was 3.64+1.25, with range 4(2—
6). [Table-1]

The results showed that 41.9% patients were
hypertensive and 55.4% patients were smokers. Table-2
The mean troponin-I level was 3.08+7.47 ng/mL with
range 50.7(0.3-51.0). [Table-1]. With reference to the
troponin-I levels it was revealed that elevated troponin
was observed in 56.8% patients. [Graph-2]

The descriptive statistics for age, duration of illness,
and GCS score according to elevated troponin-1 was
also calculated. The results showed that among patients
with elevated troponin-l mean age was 49.65+9.33
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years, mean duration of illness was 2.58+0.54 days, and
mean GCS score was 3.86+1.30. The detailed
descriptive statistics are presented in Table-13, Table-
14 and Table-15 respectively.

Stratification with respect to age, duration of illness,
gender, GCS score, hypertension, and smoking status
was done to check effect of these modifiers on outcome
i.e. elevated troponin-1 levels. Post stratification Chi
square test was measured and p-value <0.05 was
considered as significant. The result showed among
total patients who were observed elevated troponin, 64
were male patients and 20 were female patients.
[Graph-2]. The association was not significant with
gender (p=0.702). There were 47 patients of age <50
years and 37 patients of age >50 years. [Graph-2] The
association of age was found significant (p=0.026).
Among these patients of elevated troponin-I, GCS score
was <4 in 40 patients and it was >4 in 44 patients. The
association of was found significant (p=0.017). Total
35 patients were hypertensive and 50 patients were
smokers. The association was not found significant
among hypertension (p=0.949) and also with smoking
(p=0.248).

Table No.1: Descriptive statistics of age, duration of

dyspepsia
Statistics Duration of| GCS Score | Troponin |
Age illness level
(YYears)| (days) (ng/mL)
Minimum| 35 2 2 0.3
Maximum| 70 4 6 51.0
Mean | 51.15 2.57 3.64 3.08
Std. 9.76 0.57 1.25 7.47
Deviation

Table No. 2: Frequency distribution of gender,
hypertension, smoking status, elevated Troponin I

level(n=148)

Gender Frequency(n) | Percentage (%)

Male 111 75.0%

Female 37 25.0%

Total 148 100%
Hypertension Frequency(n) Percentage(%)

YES 62 41.9%

NO 86 58.1%

Total 148 100%
Smoking status Freq(tri()ancy Percentage(%)

YES 82 55.4%

NO 66 44.6%

Total 148 100%

Elevated Frequenc

Troponin | level q(n) / Percentage (%)

YES 84 56.8%

NO 64 43.2%

Total 148 100%
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Graph No. I: Percentage of elevated troponin level
according to age groups(n=148)
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Graph No.2: Percentage of elevated troponin level
according to gender(n=148)

DISCUSSION

For critically ill patients with mechanical ventilation
elevated cTnl is associated with higher mortality and
longer duration. Cardiac troponin | and T are the most
widely known and sensitive laboratory markers of
myocardial tissue damage, and can increase in patients
with many other diseases than acute coronary
syndrome.t®

In a study**!” (55 percent) of 58 patients admitted to
two intensive medical care units as a result of serious
diseases other than ACS, or 32 (63 percent) of 51
patients admitted for sepsis, SIRS, or septic shock, were
troponin-positive.  Mortality in  troponin-positive
patients was fourfold higher and LVEF considerably
lower compared to troponin-negative patients. It is the
first research in which the majority of troponin-positive
patients attempted to systematically eliminate severe
coronary artery disease by autopsy or stress
echocardiography.**Our  results showed that the
elevation of troponin could be used as a potential risk
factor for mortality for patients in intensive care
without coronary artery disease. This is interesting that
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there was no substantial difference in SAPS between
troponin-positive and negative patients while a slightly
higher percentage of shock-presenting patients were
troponin-positive relative to those without shock.
Elevated rates of cTnl also correlate with reduced left
ventricular activity in both non-coronary and coronary
patients.*® Cardiac dysfunction in sepsis is relatively
well known and has been associated with poor
prognosis.? In addition, a small recent study indicated
that 44 percent of patients with extreme sepsis had
systolic dysfunctions.?® Their data showed that there is
a stronger association between elevated cTnl and
mortality in patients over 65, which is likely to be due
to the degree, and probably irreversibility, of
myocardial injury in this age group.’An significant
finding from this study was that the majority of deaths
among younger patients occurred during the first five
days, while the majority of deaths (60 percent) occurred
in the elderly population during this time period.
Several non-coronary medical trials dealt with the
prognostic significance of elevated cTnl. Elevated cTnl
correlated with poor outcome in selected groups such as
patients with COPD and hemodyalisis.21 A research in
individuals with emergency department found that there
is a significant correlation between elevation and
outcome of cTnl. Relos et al22 evaluated ICU patients,
suggesting that moderate serum troponin | levels below
the threshold for diagnosing acute myocardial
infarction, which is associated with recurrent
myocardial damage in critically ill patients and higher
mortality rates and longer hospital and duration of ICU
stay.

A significant correlation between death rates and
elevated cTnl was observed in studies involving
critically ill  medical patients without coronary
disease.14 However, the sample size was very small (58
patients) and most patients had sepsis (88%), restricting
the interpretation of these results. Like those research,
Kollef et al® indicated that cTnl serial measurements do
not contribute independently to predicting hospital
mortality beyond that given by clinically recognised
cardiac dysfunction. Nevertheless, as previously
suggested, elevated cTnl was previously associated
with left ventricular function ?

The difficult interpretation of non-coronary troponin
rises reflects the limited understanding of the etiology
of myocardial cell injury. It is clear how an acute
coronary event or an oxygen supply-demand imbalance
can render heart cells ischemia and how the subsequent
necrosis leads to troponin release into the plasma. It is
less clear how a diverse group of disease processes can
result in troponin leaks with no evidence of coronary
disease, and why this should be such a consistent
predictor of poor outcomes.?®In Alatassiet al?* study the
association of increased mortality with increased
troponin level was observed whether patients had
underlying advanced heart failure or not.

Our study results are comparable with the above stated
literature findings. In our study ratio of male patients
was very high as with female patients. More patients
were found with age > 50 years. The duration of illness
before reporting was 2 to 4 days. The mean troponin-I
was 3.08+7.47 ng/mL with range 50.7(0.3-51.0) hence
by the criteria elevated troponin was observed in
84(56.8%) patients. As male patients are more in our
study, elevated Troponin was also found more in males
rather than females, but the difference was not
significant. More patients were aged > 50 years in our
study but the elevated Troponin | was observed more in
patients with age <50 years and the association of age
was found significant. Smoking status and hypertension
was mot associated with elevated Troponin | among
non ACS patients.

CONCLUSION

The study results showed high prevalence of cardiac
troponin-positive patients admitted with critical illness
other than ACS. It increases with the increase in age,
predominant in male gender but no significant
association with risk factors was noted. We conclude
that troponin elevation may be used as an early marker
of severity of illness and outcome, particularly in older
patients, male gender and patients with low GCS score.
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