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Correlation of Cardiac Troponin I with Left Ventricular Systolic Function in
Patients with Acute ST-segment Elevated Myocardial Infarction
KU Ahmed1, MR Bilkis2, AKM M Islam3, GU Ahmed4, SM Romel5, NU Ahmed6, MAK Akanda7
Abstract:
Myocardial infarction is one of the leading cause of death globally and following acute myocardial infarction
prognosis depends on extent of myocardial damage. This study was aimed to correlate cardiac troponin I level with
the left ventricular systolic function in patients with acute ST-elevated myocardial infarction. A total of 104 patients
of acute ST-segment elevated myocardial infarction receiving streptokinase therapy within 12 hours of onset of chest
pain were studied. Cardiac troponin I concentration was measured by immunometric assay and echocardiographic left
ventricular ejection fraction was calculated by modified biplane Simpson's method. Left ventricular ejection fraction
(LVEF) was compared with serum cardiac troponin I concentration. Study subjects were divided into two groups on
the basis of LVEF. In group I, there were 54 patients with LVEF < 50% and in group II, there were 50 patients with
_ 50%. The mean cTnI within 12 hours of onset was 129 ± 8.7 ng/ml in group I and11 ± 2.1 ng/ml group II and
LVEF >
the difference was statistically significant (p<0.001). Serum cardiac troponin I concentration has a strong negative
correlation with left ventricular ejection fraction after first acute myocardial infarction. A level of serum cardiac
_6.6 ng/ml provided a good indication for LVEF <50% and this can be used to detect patients with higher
troponin I >
risk.
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Introduction:
Coronary heart disease (CHD) is a major cause of death
and is a global health problem reaching epidemic in
both developed as well as in developing countries1.
Ischaemic heart disease was the leading cause of death
in developed countries and second leading cause of
death in developing countries and by the year 2020
ischaemic heart disease will hold first place in the
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World Heath Organization's list of leading cause of
disability2.
Following acute myocardial infarction prognosis
depends on extent of myocardial damage with a larger
infarction leading a worse prognosis3. In routine
clinical practice, infarct size is estimated noninvasively by electrocardiography, imaging techniques
(such as myocardial radionuclide imaging and
echocardiography), and serological tests4.
Cardiac troponins are regulatory proteins that control
the calcium mediated interaction of actin and myosin,
which results in contraction and relaxation of striated
muscle5,6. Cardiac troponin is a class I indicator for risk
stratification in patients with acute coronary syndrome
(ACS)7. Several studies have demonstrated that in
patients with ACS, increased concentrations of troponin
closely correlate with the presence, complexity, and
severity of epicardial coronary artery disease, as well as
decreased microvascular myocardial perfusion8.
Ventricular function is the best predictor of death after
an acute coronary syndrome5. The evaluation of
ventricular systolic function is among the most
common
indications
for
a
transthoracic
echocardiographic examination, and is important in the
management and risk assessment of patients with
primary ventricular dysfunction9-12.
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Materials and Methods:

Results:

This hospital based cross sectional analytic study was
performed in the department of cardiology, National
Institute of Cardiovascular Diseases, Dhaka, during the
period from July 2011 to June 2012. Patients with first
acute ST elevation myocardial infarction (STEMI),
within 12 hours onset of chest pain who received
streptokinase therapy were enrolled with informed
written consent. Patients with Old myocardial
infarction (old MI), valvular heart disease, congenital
heart disease, cardiomyopathy and significant renal
impairment (serum creatinine> 1.4 mg/dl) were
excluded. Heart causes are excluded by taking history.
clinical examination, electrocardiography and
echocardiography. Significant renal impairment
patients were excluded by measurement of serum
creatinine. Demographic data such as age, sex,
occupation, height (cm), weight (Kg) and
socioeconomic status were also recorded. Risk factors
such as smoking, hypertension, diabetes mellitus,
dyslipidaemia and family history of coronary artery
diseases were also taken under consideration.

A total of 104 patients with 54 patients in group I
_
(LVEF < 50%) and 50 patients in group II (LVEF >
50%), were with first acute ST elevation myocardial
infarction (STEMI), within 12 hours onset of chest pain
who received streptokinase therapy were studied. Out
of 104 patients 90 were male and 14 were female with
a male to female ratio of 6.42: 1. The majority of the
study subjects were 50-60 years of age in both groups
with the mean age of 52.9±11.3 years in group I and
that of 52.7±9.9 years in group II. A male
preponderance was observed in both groups with no
statistically significant difference between the groups in
respect of age (p=0.915) and sex (p=0.320) (Table I).

Serum troponin I concentration was determined by
immunometric assay (Immulite turbo-troponin I;
DPC;Los Angeles, USA). Serum troponin I value was
measured at admission and between 12-48 hours after
the onset of chest pain. The troponin kit reagent used in
this study has a cut-off value of 1.0 ng/ml for diagnosis
of acute myocardial infarction.
Echocardiograms were done using a GE vivid S5N
echocardiographic machine (GE-Vingmed ultrasound,
Horten, Norway) with a 3 mHZ multiphase array probe
in subjects lying in the left lateral decubitus and supine
positions. The echocardiographic techniques and
calculations of different cardiac dimensions were
performed according to the recommendations of the
American Society of Echocardiography. The ejection
fraction were obtained using a modified biplane
Simpson's method from apical two chamber and four
chamber views. Measurements were made from three
consecutive beats, and the average of three beats were
used for analysis. The ejection fraction was then
calculated using left ventricular end-diastolic volume
and end-systolic volume estimates.
Study subjects were divided into two groups on the
basis of LVEF. In group I, there were 50 patients with
LVEF < 50% and in group II, there were 54 patients
_ 50%. All the variables like baseline
with LVEF >
characteristics and outcome variables were compared
between these two groups. After processing of all
available information, statistical analysis of their
significance were done by using SPSS (Statistical
Package for Social Science) software. The significance
of differences between the two groups were determined
by using appropriate test formula. A p-value <0.05 was
considered as significant.

Table I: Comparison of the study subjects by age and
sex. (n=104)
Demographic characteristics
Study subjects
Group-I
Group-II
(n = 54)
(n = 50)
Age* (years)
<40
7 (13.0)
3 (6.0)
40-50
17 (31.5)
20 (40.0)
51-60
20 (37.0)
20 (40.0)
61-70
8 (14.8)
5 (10.0)
>70
2 (3.7)
2 (4.0)
Mean ± SD
52.9 ± 11.3
52.7 ± 9.9
Sex#
Male
45 (83.3)
45 (90.0)
Female
9 (16.7)
5 (10.0)

p-value

0.915ns
0.320ns

Figures in the parentheses denote corresponding
percentage
* Data were analysed using unpaired t-test and were
presented as mean ± SD.
# Data were analysed using Chi-square (c2) test.
ns= Not significant.
According to body mass index (BMI)

According to comparison of patients by body mass
index (BMI), the mean BMI was higher in group I
(28±3.0) than that of group II (26.1±2.3) with
statistically significant difference (p=0.002).
Prevalence of all the cardiovascular risk factors except
family history of IHD were relatively low in the groupI than those in group-II, but the difference between the
two groups with respect to risk factors distribution was
not significant (p > 0.05 in each case), (Figure I) (Table
II).
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Table II: Comparison of patients by Body Mass Index
(BMI) (n=104)
BMI#

Study subjects
Group-I
Group-II
(n = 54)
(n = 50)

p-value

Normal
6 (11.1)
16 (32.0)
Overweight
31 (57.4)
30 (60.0)
Obese
57 (31.5)
4 (8.0)
Mean ± SD
28.2 ± 3.0
26.1 ± 2.3
0.002
Figures in the parentheses denote corresponding
percentage

# Data were analysed using Chi-square (c2) test.

Fig 1: Distribution of study subjects by cardiovascular
risk factors. (n=104)
Comparison of cardiac biomarkers and enzyme showed
the mean cTnI on admission was 38.8 ± 8.4 ng/ml in
group I and 6.1 ± 3.5 ng/ml in group II and the mean
cTnI between 12-48 hours after onset of chest pain was
129±68.7 ng/ml in group I and 11.0±2.1 ng/ml in group
II. Data showed significant (p<0.001) difference of
cTnI between two groups (Table III).
Table III: Comparison of cardiac biomarkers and
enzyme between groups. (n=104)

Cardiac biomarkers

Study subjects
p-value
Group-I Group-II
(n = 54)

(n = 50)

cTnI on admission (ng/ml) 38.8 ± 8.4 6.1 ± 3.5 < 0.001
cTnI between
129.6 ± 8.7 11.0 ± 2.1 < 0.001
12-48 hrs (ng/ml)
CK-MB on admission (U/L) 107.8 ± 12.8 61.4 ± 7.8 0.003
* Data were analysed using unpaired t-test and were
presented as mean ± SD
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Estimation of cardiac troponin I and LVEF on
admission revealed that among 54 patients with LVEF
_6.6 ng/ml and
<50%, 25 patients had serum troponin I >
29 patients had <6.6 ng/ml. On the other hand, out of
_ 50%, 6 patients had serum
50 patients with LVEF >
_ 6.6 ng/ml and 44 patients had <6.6 ng/ml
troponin I >
(Table IV).
Table IV: Cardiac troponin I on admission and LVEF.
(n=104)

Ejection Fraction
Troponin I on
Total
admission
(ng/ml)
< 50% (Reduced) 50% (Preserved)
6.6
< 6.6
Total

25 (46.30%)
29 (53.70%)
54 (100%)

06 (12.0%)
44 (88.0%)
50 (100%)

31
73
104

The sensitivity of cardiac troponin I on admission in
predicting reduced LVEF of those who had it was
(25/54) 100 = 46.3%, while the specificity of the test
in correctly detecting those who did not have reduced
LVEF was (44/50) 100 = 88%. The positive predictive
value (PPV) of the test was (25/31) 100 = 80.6% and
the negative predictive value (NPV) of the test was
(44/73) 100 = 60.3%. The percentage of false positive
and false negative as yielded by test were 06/31 100 =
19.4% and 29/73 100 = 39.7% respectively. The
overall diagnostic accuracy of Troponin I in correctly
detecting LVEF is (25 + 44)/104 100 = 66.3% (Table
V).
Table V: Performance of cTnI on admission in
predicting LVEF <50%.

cTnI

Positive Negative
predictive predictive
Sensitivity Specificity value (PPV) value (NPV)

Prediction of 46.3%
LVEF

88%

80.6%

60.3%

Estimation of cardiac troponin I between 12-48 hours
of onset of chest pain and LVEF showed that among 54
patients with LVEF <50%, 53 patients had serum
_ 6.6 ng/ml and 1 patient had <6.6 ng/ml. On
troponin I >
_50%, 29
the other hand, out of 50 patients with LVEF >
_
patients had serum troponin I > 6.6 ng/ml and 21
patients had <6.6 ng/ml (Table VI).
The sensitivity and specificity of Troponin I after 12
hours of admission in predicting reduced LVEF were
98.1% and 42% respectively, while PPV and NPV of
the tests were 64.6% and 95.5% respectively. False
positive and false negatives as yielded by the tests were
35.4% and 4.5% respectively. The diagnostic accuracy
of the test was 71.2%.
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Troponin I between 12-48
Total
Ejection Fraction
hours (ng/ml)
< 50% (Reduced) 50% (Preserved)
6.6
53 (98.15%)
29 (58.0%)
82
< 6.6

01 (1.85%)

21 (42.0%)

22

Total

54 (100%)

50 (100%)

104

The sensitivity and specificity of Troponin I after 12
hours of admission in predicting reduced LVEF were
98.1% and 42% respectively, while PPV and NPV of
the tests were 64.6% and 95.5% respectively. False
positive and false negatives as yielded by the tests were
35.4% and 4.5% respectively. The diagnostic accuracy
of the test was 71.2%.
Table VII: Performance of cardiac troponin I between
12-48 hours of onset of chest pain in predicting LVEF
<50%

cTnI

Positive
Negative
predictive predictive
Sensitivity Specificity value (PPV) value (NPV)

Prediction 98.1%
of LVEF

42%

64.6%

70
60

LVEF (%)

50
40
30
20
10
100

70
60
50
40
30
20
10
0

100

200

cTnI between 12-48 hrs (ng/ml)

Fig 3. Correlation between cTnI between 12-48 hrs of
onset of pain and LVEF.

95.5%

The Spearman correlation between cardiac troponin-I
(cTnI) and left ventricular ejection fraction showed that
as cTnI increases the LVEF decrease bearing a negative
correlation between the two variables (r=-0.517, p <
0.001) (Figure 2).

0

The Spearman correlation between cardiac troponin-I
(cTnI) between 12-48 hrs of onset of pain and left
ventricular ejection fraction. The two variables bearing
a negative correlation suggesting that the higher the
level of cTnI the lower is the LVEF (r = -0.827, p <
0.001) (Figure 3).

LVEF (%)

Table VI: Cardiac troponin I between 12-48 hours of
onset of chest pain and LVEF. (n=104)
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200

cTnI on admission (ng/ml)

Fig 2: Correlation between cTnI on admission and
LVEF

Discussion:
cTnI is accepted as a highly reliable biochemical
marker for detecting myocardial damage, and its use in
the diagnosis of acute myocardial infarction is
increasing11,12. Data shows that cTnI is related to the
amount of myocardial damage, but there are very few
studies to substantiate the claim13-15. cTnI release
closely relates to infarct size and therefore inversely
correlates with left ventricular ejection fraction, as
there is inverse relation between infarct size and left
ventricular ejection fraction16-18.
In this study it was found that 46.3% of patients of
group I and 12% of patients of group II had >_ 6.6 ng/ml
cTnI on admission. On the other hand 53.7% of
patients in group I and 88% of patients in group II had
cardiac troponin I < 6 ng/ml. The mean troponin I level
was 38.8 ± 8.4 and 6.6 ± 3.5 ng/ml in group I and
group II respectively. The difference was statistically
significant (p< 0.001). The peak troponin I i.e., cTnI
between 12-48 hours of onset of chest pain was >_ 6.6
ng/ml in 98.15% of patients in group I and 58% of
patients in group II, whereas cTnI < 6 ng/ml was only
1.85% and 42% of patients in group I and group II
respectively. The mean troponin was 129 ± 8.7 ng/ml
in group I and 11.0 ± 2.1 ng/ml in group II. The
difference was also statistically significant (p <0.001).
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In their study somani et al4 found that peak troponin
_ 6.6 ng/ml in 100% of patients in group I and
was >
11.63% of patients in group II, on the other hand cTnI
< 6.6 ng/ml was 0% in group I but 88.37% in group II
patients. They also found mean troponin was 11.49 ±
6.94 ng/ml and 5.07 ± 1.48 ng/ml in group I and group
II respectively. These disparity between the results
were due to selection of only acute STEMI patients.
In a study Rao et al6 showed troponin peak value
provide information on systolic function. In patients
with ST segment elevation and in whom ejection
fraction analysis was developed. They observed that
troponin was a good indicator of depressed ejection
fraction.
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a simple, inexpensive, quick noninvasive method of
identifying such high risk patients who need further
interventions.
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