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Abstract 

Introduction: Cardiovascular disease is the most frequent cause of adult death in industrial societies 

and is increasingly important in developing countries like India. 

In the year 2000 the European Society of Cardiology and the American College of Cardiology 

Committee jointly redefined Myocardial Infarction (MI) by an elevation of cardiology troponin T (Trop 

T) and cardiac troponin (cTn) is diagnostic and high sensitivity of cTn for detection of even small 

amounts of myocardial necrosis. Presently Troponin are the most prominent biomarker of cardiac 

injury is 1st cardiac biomarker which a clinician can use at the bedside of the patient for risk 

stratification of cardiac injury and have relegated conventional biomarkers like CK-MB to 2nd place. 

This is so because Cardiac Troponic are highly cardiac tissue specific unlike conventional biomarkers. 

Materials and Methods: Diagnosed ischemic heart disease (IHD) and hypertensive (HTN) patients 

were taken as cases, out of these divided into two groups of patients. The first group (n= 50) were 

patients with IHD including MI. The second group (n= 50) were patients with HTN and third group 

(n=50) were normal healthy control. In all 3 groups cTnT & CK-MB biochemical markers are 

evaluated. 

Results: In all diseased two groups cTnT and CK-MB biochemical markers are elevated and in control 

healthy group CTnT & CK-MB are normal. 

Conclusion: Small elevations of trop T identify minimal cardiac necrosis and patients can benefit from 

early invasive therapy. Trop T and CK-MB had an independent effect on long term survival and the 

combination of both is associated with even worse survival. 

 
Keywords: Ischemic heart disease, hypertension, Troponin T & CK-MB 

 

Introduction 

Heart disease represents the major challenge that affects each of professionally and 

personally. Extensive research by man over several decades has concluded that cure of heart 

disease is very difficult, hence prevention of such ischemic events become mandatory. 

Coronary heart disease also known as IHD is a group of disease that includes stable angina, 

unstable angina, MI & sudden cardiac death [1]. 

Cardiac troponin (C Tn) is highly sensitive and specific biochemical markers for myocardial 

necrosis and predicts increased risk of mortality and reinfarction in patients presenting with 

acute coronary syndrome (ACS) [2]. 

Since 1994, a rapid and simple test has been available for the bedside determination of Trop 

T [3]. 

In the last fifteen years use have gained confidence in their clinical utility as markers of 

myocardial necrosis which is generally due to ischemia. They are more sensitive and specific 

than conventional markers like CK-MB, lactate dehydrogenase (LDH) [4]. 

According to World Health Organization (WHO) 1 billion people worldwide have HTN. 

Elevated trop T levels were also found to be a risk factor for the development of LVH in 

patients without baseline HTN & clinical CVD [5]. 

The biochemical markers should be measured during their “diagnostic window” and during 

this period trop T 100 % sensitive [6]. 

CK-MB typically is detected in the serum 4-6 hrs after the onset of ischemia. Ischemia may 

be caused by a mismatch between oxygen supply and demand at a cellular level [7]. 

Frequency and severity of CVD, diagnosis must be rapid and accurate, diagnosis on an ECG  
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is not absolute criterion, particularly in the case of small 

infarctions. Assays of plasma markers are thus of the 

importance to confirm the clinical hypothesis [8]. 

ECG was one of the earliest diagnostic modalities 

introduced to evaluate ischemic injury to the heart. Dispite 

its usefulness, ECG continues to be non-sensitive in 

diagnosing ischemic cardiac events, as ECG finding are 

normal in many patients with ischemic injury. 

The introduction of various markers of cardiac injury such 

as CK-MB, Troponins and myoglobin, has revolutionized 

the diagnosis of myocardial injury [9]. 

HTN continuous to be potent and widespread risk factor for 

IHD. Among other risk factor, HTN plays an independent 

role in augmenting IHD risk, as well as a multiplicative role 

with respect to adverse outcomes when, HTN is present 

concurrently with the other major IHD risk factors [10]. 

The present study aim to determine elevated Trop T have 

significantly prognostic implications and to the plasma 

concentrations of cTnT and CK-MB that correlate with 

myocardial ischemia. 

The CK-MB isoenzyme levels predicted long term mortality 

independent of cTn. Troponin & CK-MB had an 

independent effect on long term survival and the 

combination of both is associated with even worse survival 

[11]. 

On the other hand, the serum concentrations of cTnT, a 

marker of myocyte injury, can be used to risk stratifying 

patients presenting with chronic or acute heart failure. 

Presently troponin, are the most prominent biomarkers of 

cardiac injury and have relegated conventional biomarkers 

like CK-MB & LDH to 2nd place. This is so because cardiac 

troponins are highly cardiac tissue specific unlike 

conventional biomarkers [4]. 

This is 1st cardiac biomarkers which a clinician can use at 

the bedside of the patient for risk stratification and 

diagnosis.CK-MB is an isoenzyme of CK, which is 

relatively specific for myocardium.  The decision to admit 

a patient with chest pain must ultimately be based on 

clinical factors including the evaluation of pain and the 

presence can however help identify such patients at high 

risk of infarction and death for whom earlier and more 

invasive investigation is indicated [6]. 

There are several potential advantages of bedside 

measurement of biochemical markers with the new assay 

and reader device with chest pain. A biochemical tests 

immediately available for physicians and may thus aid in the 

triage of chest pain. 

Both clinical chemistry laboratory assays and bedside assays 

are now available to measure several biochemical cardiac 

markers notable the CK-MB & cTnT [12]. 

Materials & Methods 

The present study was conducted in JIIU’S IIMSR medical 

college and hospital, Warudi, dist-Jalna, Maharashtra, India. 

During the period from March 2017 to February 2018. The 

patients were taken from the department of medicine, 33 (24 

males & 9 females) diagnosed IHD patients were taken from 

the department of medicine, n=50 diagnosed IHD patients of 

both sex with age range of 39-65 years were taken as group 

I, n=50 were taken as only HTN as group II and n=50 is 

healthy control taken as group III. Cases were the diagnosed 

positive ECG finding IHD patients of both sex admitted in 

the hospital during the study period. 

We prespecified comparisons of studies enrolling patients 

with suspected ischemia versus studies enrolling patients in 

whom HTN has diagnosed. 

We investigate biochemical markers such as Trop T and 

CK-MB in all the above three groups. 

Overall patients with a positive trop T had significantly 

worse outcomes than patients with a negative trop T. The 

determination with trop T sensitive (Roche Diagnostics 

GMbH, Mannhein Gemany) were carried with EDTA blood 

using 2 test lots. The test was performed as specified. CK-

MB was determined by immunoinhibition method. 

 

Results 

Consecutive patients admitted in the 24 hrs after the onset of 

chest pain were enrolled in the study. Tests of bedside cTnT 

qualitative, CK-MB & ECG were performed on these 

patients. 

CK-MB levels were found to be elevated in samples in 60 % 

of cases after the onset of chest pain. 

The association of cTnT positive with significantly higher 

CK-MB as compared to negative cTnT predisposes the 

patient to greater risk of serious outcome. 

Our study reveals only 54 % cTnT positive in IHD subjects 

and 24% in HTN subjects. While have an episode of 

microinfarction where cTnT measurements and yet CK-MB 

even by mass assay remains in the normal range. 

Bonferroni test was applied for multiple comparisons 

between CK-MB IHD, CK-MB HTN & CK-MB control. 

Mean of SD CK-MB (23.57±6.30) in IHD patients, mean 

SD of CK-MB (22.16±6.23) in HTN patients and mean SD 

of CK-MB (14.56±4.90) in control group. 

In group I, patients with IHD significantly higher mean CK-

MB levels when compared to healthy controls and highly 

significant (P=0.000) in Table no.1. 

In group II, patients with HTN significantly higher mean 

CK-MB levels when compared to healthy control and are 

highly significant.(P=0.000) in Table no.1. 

 
Table 1: Mean SD CK-MB values in IHD, HTN and healthy control group 

 

Parameter (ng/ml) Control (n=50) IHD patients (n=50) HTN patients (n=50) significance 

CK-MB 14.56±4.9 23.57±6.30 22.16±6.2 0.000 

 

Discussion 

CTnT are located on myofibrillar thin (actin) filament of 

striated (skeletal and cardiac) muscle. Hence CTn is 

contractile protein more specific than CK values for 

myocardial injury and because of their high sensitivity [13]. 

It is clinically important to be able to diagnose episodes of 

microinfarction that are below the “radar screen” provided 

by CK-MB? Let us 1st look at the answer to this question as 

on might view a black and white photograph that is a 

dichotomous analysis of trop T tests the results declared as 

positive (above the decision limit) or negative (below the 

decision limit) [14]. 

Small rise in troponin levels may have as markers for 

subclinical high blood pressure and heart damage, more 

sensitive version of a damage from heart attacks could also 

identify peoples on their way to developing HTN well 

before the so called ‘silent killer’ shows up on a B.P. 

machine [15]. 
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Patients with a normal CK-MB level but elevated troponin 

levels are considered to have sustained minor myocardial 

damage or microinfarction, where as patients with 

elevations of both CK-MB & troponin are considered to 

have had AMI. The cardiac troponin may remain elevated 

up to 2 weeks after symptoms onsets, which makes the 

useful as late markers of recent AMI [16]. 

However in the majority of patients presenting with EHT 

and free from HF, the TnT concentrations are <0.01 ng/ml, 

thus are undetectable by conventional TnT assay. A high 

sensitive qualitative assay recently available and detect very 

small amount of TnT released into the circulation of HTN 

patients in the absence of HF [17]. 

Everett et al. reported that an abnormal of cTnT was an 

independent predictor of CV events in elderly patients with 

stable IHD [18]. 

The mortality in patients with a positive troponin was 5.2% 

compared with the mortality in patients with a negative 

troponin of 1.6% 

The overview found that measurement of serum troponin 

provides significant information about the short term risk of 

death for patients with non-ST segment elevation acute 

coronary syndrome and positive troponin have short term 

risk of death 3 to 8 fold higher than patients with a negative 

test [19]. 

Cardiac troponins have been in use for evaluation of patients 

with chest pain and ACS for the last 15 years. They have 

rapidly attained central role in diagnosis, prognostication 

and planning of therapeutic strategies in these patients [4]. 

Positive troponins is indicative of myocardial necrosis, 

because it is well established that, LV function is a pivotal 

determinant of prognosis, it is possible that loss of 

functioning myocardium is associated with a worse outcome 

[14]. 

cTn interact with tropomycin to form the troponin- 

tropomycin complex. This complex forms the skeleton of 

the striated muscle and has a regulator function in the 

excitation contraction coupling of the heart. If heart muscle 

cells are damaged by acute ischemia or any other 

mechanism these proteins are released into the blood stream. 

[20]. 

Researcher said the standard trop T already the gold 

standard screen for cardiac muscle damage from ongoing or 

recent heart attacks work great for figuring out whether 

someone with chest pain or other cardiac symptoms is 

having a heart attack, but results often come back “normal” 

for many with other forms of cardiac damage untreated to 

heart attacks. 

The high sensitivity test used in the study can identify these 

people, the researcher add because it detects even trace 

amounts of troponin released by heart cells injured by 

spiked in B.P. that come and go un-noticed. 

HBP’s stealthy onset, it variability over time and the need to 

recheck its over multiple visits before making a definitive 

diagnosis have hampered efforts to treat a condition that is a 

leading cause of heart attacks, strokes and claims greater 

than 9 million lives worldwide each year’s according to 

WHO [5]. 

Keffer has proposed a practice guideline for acute IHD & 

the National Academy of clinical Biochemistry has also 

published recommendations for the use of cardiac markers. 

[21]. 

CK-MB has reported as a specific and sensitive marker of 

both clinical and subclinical myocardial injury, the CK-MB 

extent of the elevation in serum in serum depends on the 

severity of the myocardial injury [22]. 

Patients with elevated troponin level but negative CK-MB 

values who were formerly diagnosed with unstable angina 

or minor myocardial injury are now reclassified as non-ST 

segment elevation MI even in the absence of diagnostic 

ECG changes [23]. 

 

Conclusion 

Elevated cTn values provide prognostic information and 

seens to the severity of the disease process. Trop T useful in 

the emergency department who could be safety discharged 

home. 

cTnT may be more sensitive to detect minor infarction 

which could not be detected by CK-MB. 

Troponin measurement was “sold” to the cardiology and 

emergency medicine physicians as the “golden tricket.”  

TropT and CK-MB considered as the “gold standard” for 

MI diagnosis, these patients should go for at least for 1 year 

with these novel markers. 

Hs-cTnT level as an indicator of subclinical ongoing 

myocyte damage could be a good novel marker to predict 

and /or indicate deteriorating cardiac remodeling and LV 

diagnostic dysfunction in HTN. 
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